


ORGANIZATION OF THIS DOCUMENT

Volume VIII Primary Columbium and Tantalum
Secondary Tantalum

.Secondary Uranium

This development document for the nonferrous m~ta1s 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.

Primary and Secondary Germanium and Gallium
Primary Rare Earth Metals
Secondary Indium

Primary and Secondary Titanium
Primary Zirconium and Hafnium

primary Precious Metals and Mercury
Secondary Precious Metals
Secondary Silver
Secondary Mercury

Primary Zinc
Primary Lead
Secondary Lead
Primary Antimony

Volume X

Volume IX

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 V

Volume VI

Volume IV

General Development Document

Bauxite Refining
Primary Aluminum Smelting
Secondary Aluminum Smelting

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

Volume II

Volume I

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:
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PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY' SECT - I

SECTION I

SUMMARY.

This document 'provides the:,technica.l basis, for promulgating
effluent limitations based on best practicable technology (BPT)
and best available technology (BAT) for existing direct
dischargers, pretreatment standards for new indirect dischargers
(PSNS), and standards. of performance for new' source direct
dischargers (NSPS) forplants'- in the pr ima,ry precious metals and
mercury subc~tegory.

The primary precious metals and 'mercury sUlbcategory is comprised
of eight plants. Of the eight plants, one discharges directly to
rivers, lakes', '~or . streams; none'" discharge to publIcly owned
treatment works (POTW);' and seven achieve zero discharge . of
process wastewater.

EPA first studied the primary precious metals and mercury
subcategory to determine whether differences in raw materials,
final products, manufacturing processes, equipment, age and size
of.plants, and water usage, required the development of separate
effluent limitations and standards for different segments of the
subcategory. This involved a det.iled analysis of wastewater
discharge and' treated effluent characteristics, including the
sources and volume of water used, the processes used, the sources
of pollutants and wastewaters in the plant, and the constituents
of. wastewaters, including priority pollutcmts. As a result, nine
subdivisions have been identified for this subcategory that·
warrant separate effluent limitations. These. inclu'de:

1. Smelter wet air pollution control,
2. Silver chloride reduction spent solution,
3. Electrolytic cells wet air pollution control,
4. Electrolyte preparation wet air pollution control,
5. Calciner wet air pollution control,
6. Calciner quench water,
7. Calciner stack gas contact cooling water,
8. Condenser blowdown, and
9. Mercury cleaning bath water

Several distinct control and treatment t:echnologies (both in
plant and end-of-pipe) applicable to the primary precious metals
and mercury subcategory were identified. The Agency analyzed
both historical and newly generated data on the performance of
these technologies," including their nonwaterquality
environmental impacts and air quality, solid waste generation,
and energy requirements. EPA also studied variQus flow reduction
techniques reported in the data collec.ti<m portfolios (dcp) and
plant visits.

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

NSPS are equivalent to BAT. In selecting NSPS, 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 is not .. promu1gating PSES for the primary precious metals and
mercury subcategory because there are no indirect dischargers.
For PSNS, the Agency selected end-of-pipe treatment and in
process flow reduction control techniques equivalent to NSPS.

The best conventional technology (BeT) replaces BAT for the
control of conventional pollutants. BCT is not being promulgated
because the methodology for BCT has not yet been finalized.

The mass limitations and standards for BPT, BAT, NSPS, and PSNS
are presented in Section II.

SECT - IPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

After examining the various treatment technologies, the Agency
has identified BPT to represent the average of the best existing
technology in the nonferrous metals manufacturing industry.
Metals removal based on chemical precipitation and sedimentation
and ion exchange technology is the basis for the BPT limitations.
Oil skimming was selected as the technology basis for oil and
grease limitations. To meet the BPT effluent limitations based
on this technology, the primary precious metals and mercury
subcategory is expected to incur a capital cost of $42,200 and an
annual cost of $26,800.

For BAT, the Agency has built upon the BPT technology basis by
adding in-process control technologies which include recycle of
process water from air pollution control waste streams.
Filtration is added as an effluent polishing step to the end-of
pipe treatment scheme. To meet the BAT effluent limitations
based on this technology, the primary precious metals and mercury
subcategory is estimated to incur a capital cost of $43,025 and
an annual cost of $27,300.



(a) Smelter Wet Air Pollution Control BPT

mg/troy ounce of gold and silver smelted

EPA has divided the primary precious metals and mercury
subcategory into nine subdivisions or building blocks for the
purpose of effluent limitations and standards. These subdivisions
are:

SECT- II

0.26.0
0.130
0.221
0.793

15.600 .
25.350

Maximum for
Monthly Average

SECTION II

CONCLUSIONS

2147

0.546
0.325
0.533
1.898
0.130

26.000
53.300

Within the range of 7.5 to 10.0
at all times

Maximum for
Any One Day

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

Pollutant or
Pollutant Property

Lead
Mercury
Silver
Zinc
Gold
Oil and grease
Total suspended

solids
pH

BPT is promulgated based on the performance achievable by the
application of chemical precipitation and sedimentation
technology (lime and settle) and ion exchange as a polishing
step technology along with preliminary treatment consisting of
oil ski~ing for selected waste streams. The following BPT
effluent limitations are promulgated:

(a) Smelter wet air pollution control,
(b) .Silver chloride reduction spent solution,
(c) Electrolytic cells wet air pollution control,
(d) Electrolyte preparation wet air pollution

control,
(e) Calciner wet air pollution control,
(f) Calcine quench water,
(g) Calciner stack gas contact cooling water,
(h) Condenser blowdown, and
(i) Mercury cleaning bath water.



(c) Electrolytic Cells Wet Air Pollution Control BPT

Lead 0.168 0.080
Mercury 0.100 0.040
Silver 0.164 0.068

~ Zinc 0.584 0.244
Gold 0.040
Oil and grease 8.000 4.800
Total suspended 16.400 7.800

solids
pH Within the range of 7.5 to 10.0

at all times

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY SECT - II

39.600
19.800
33.660

120.800

2,376.000
3,861.000

Maximum for
Monthly Average

Maximum for.
Monthly Average

Maximum for
Any One Day

2148

Maximum for
Any One Day

Within the range of 7.5 to 10.0
at all times

83.160
49.500
81.180

289.100
19.800

3,960.000
8,118.000

mg/troy ounce of silver reduced in solution

mg/troy ounce of gold refined electrolytically

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

Lead
Mercury
Silver
Zinc
Gold
Oil and grease
Total suspended

solids
pH

(b) Silver Chloride Reduction Spent Solution BPT



(d) Electrolyte preparation Wet Air Pollution Control BPT

mg/troy ounce of silver in electrolyte produced

mg/kg (lb/million lbs) of mercury condensed

SECT - II

0.010
0.005
0.009
0.031

0.600
0.975·

37.240
18.620
31.650

113.600

2.234.000
3,631.000.

Maximum for
Monthly Average

Maximum for
Monthly· Average

0.021
0.013
0.021
0.073
0.005
1.000
2.050

Within the range of 7.5 to 10.0
at all times

Maximum for
Any One Day

Maximum for .
Any One Day

Within the range of 7.5 to 10.0
at all times

2149

78.200
46.550
76.3?0

271.900
18.600

3,724.000
7,634.000 .

Calciner Wet Air Pollution Control BPT

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

(e)

Pollutant. or
Pollutant Property

Pollutant or
Pollutant Property

Lead
Mercury
Silver
Zinc
Gold
Oil and grease
Total suspended

solids
pH

Lead
Mercury
Silver
Zinc
Gold
Oil and grease
Total suspended

solids
pH



mg/kg (lb/million lbs) of mercury condensed

mg/kg (lb/million lbs) of mercury condensed

PRIMARY. PRECIOUS METALS AND MERCURY SUBCATEGORY SECT - II

0.830
0.415
0.706
2.532

49.800
80.930

3.520
1.760
2.992

10.740

211.200
343.200

Maximum .for
Monthly Average

Maximum for
Monthly Average

2150

7.392
4.400
7.216

25.700
1.760

352.000
721.600

1.743
1.038
1.702
6.059
0.415

83.000
170.200

Within the range of 7.5 to 10.0
at all times

Maximum .for
Any One Day

Within the range of 7.5 to 10.0
at all times

Maximum for
Any One Day

Lead
Mercury
Silver
Zinc
Gold
Oil and grease
Total suspended

solids
pH

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

Lead
Mercury
Silver
Zinc
Gold
Oil and grease
Total suspended

solids
pH

(f) Calcine Quench Water BPT

(g) Calciner Stack Gas Contact Cooling Water BPT



mg/kg (lb/million lbs) of mercury condensed

" . '"

mg/kg (lb/million~bs) of mercury condensed

0.280
0.140
0.238
0.854

16.800
27.300

2.760
1.380
2.346
8.418

165.600
269.100

Maximum, .for'
Monthly AveFage

Maximum for
, Monthly Average

2151

0.588
0.350
0.574,
2.044
0.14'0

28.000
57.'400

5.796
3.'350
5.'658

20.150
1.380

276.000
565 •.800

Maximum for
Any One DaX

Within the range of 7.5 to 10.0
. at all times

Maximumfo'r
Any One 'Day

Within the range of 7.5 to 10.0
at all times

Pollutant or "
Po11utan~ pr6pert~

Pollutant or
Pollutant "Property >

Lead
Mercury
Silver
Zinc
Gold
Oil and grease
Total suspended

solids
pH

(h) Condenser B1owdown aPT

(i) Mercury Cleaning Bath Water BPT

Lead
Mercury
Silver
Zinc
Gold
Oil and grease
Total suspended

solids
pH



(a) Smelter Wet Air Pollution Control BAT

(b) Silver Chloride Reduction Spent Solution BAT

SECT - II

0.169
0.078
0.156
0.546

0.052
0.024
0.048
0.168

Maximum for
Monthly Average

Maximum for
Monthly Average

2152

0.112
0.060
0.116
0.408
0.040

0.364
0.195
0.377
1.326
0.130

Maximum for
Any One Day

Maximum for
Any One Day

PRIMARY PRECIOUS METALS AND MERCUUY SUBCATEGORY

mg/troy ounce of silver reduced in solution

mg/troy ounce of gold and silver smelted

Pollutant or
Pollutant Property

Lead
Mercury
Silver
Zinc
Gold

Lead
Mercury
Silver
Zinc
Gold

BAT is promulgated based on the performance achievable by the
application of chemical precipitation, sedimentation, and
multimedia filtration (lime,. settle, and filter) and ion
exchange end-of-pipe polishing treatment technology and in
process flow reduction methods, along with preliminary treatment
consisting of oil skimming for selected waste streams. The
following BAT effluent limitations are promulgated:

Pollutant or
Pollutant Property



---=--- - ..

mg/troy ounce of silver in electrolyte produced

mg/troy ounce of gold refined electrolytically

0.0065
0.0030
0.0060
0.021

2.574
1.188
2.376
8.316

2.860
1.320
2.640
9.240

Maximum for
Monthly Av1rage

Maximum for
Monthly Average

Maximum for
Monthly Average

0.014
0.0075
0.015
0.051
0.005

5.544
2.970
5.742

20.200
1.980

2153

6.160
3.300
6.380

22.440
2.200

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One, Day'

Calciner Wet Air Pollution Control BAT,(e)

mg/kg (lb/million Ibs) of mercury condensed

Lead
Mercury
Silver
Zinc
Gold

PRIMARY PRECIOUS METAL,S AND MERCURY SUBCATEGORY;:' SECT - II

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

Lead
Mercury
Silver
Zinc
Gold

Lead
Mercury
Silver
Zinc
G,old

(d) Electrolyte Preparation Wet Air P()llution Control BAT

Pollutant or
Pollutant Property

(c) Electrolytic Cells Wet Air Pollution Control BAT



PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

(g) Calciner Stack Gas Contact Cooling Water BAT

mg/kg (lb/million Ibs) of mercury condensed

SECT - I,I

2.288
1.056
2.112
7.392

0.540
0.249
0.498
1.743

1.794
0.828
1.656
5.796

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

1.162
0.623
1.204
4.233
0.415

2154

4.928
2.640
5.104

17.950
1.760

3.864
2.070
4.002

14.080
1.380

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day

mg/kg (lb/million Ibs) of mercury condensed

mg/kg (lb/million Ibs) of mercury condensed

Lead
Mercury
Silver
Zinc
Gold

Pollutant or
Pollutant Property

Lead
Mercury
Silver
Zinc
Gold

Pollutant or
Pollutant Property

(f) Calcine Quench water

Lead
Mercury
Silver
Zinc
Gold

Pollutant or
Pollutant Property

(h) Condenser Blowdown



(a) Smelter Wet Air Pollution Control NSPS

m9/troy ounce.of gold and silver smelted

NSPS are promulgated based on the performance achievable by
the application of chemical precipitation, sedimentation,
and multimedia filtration (lime, settle, and filter) and
ion exchange as a polishing step technology, and in
process flow reduction control methods, along with
preliminary treatment consisting of oil skimming for
selected waste streams. The following effluent standards
are promulgated for new sources:

SECT - II

0.182
0.084
0 •.168
0.588

0.169
0.078
0.156
0.546

13.000
15,.600

Maximum for
Monthly Average

Maximum for
Monthly Average

0.392
0.210
0.406
1.428
0.140

2155

0.364
0.195
0.377
1.326
0.130

13.000
19.500

Maximum for
Any One Day

Max.imum for
Any One Day

Within the range of 7.5 to 10.0
at all times

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

mg/kg (lb/million lbs) of mercury condensed

Pollutant or
Pollutant Property

Lead
Mercury
Silver
Zinc
Gold
Oil and grease
Total suspended

solids
pH

Pollutant or
Pollutant Property

Lead
Mercury
Silver
Zinc
Gold

(i) Mercury Cleaning Bath Water. BAT



(c) Electrolytic Cells Wet Air Pollution Control NSPS

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

ffig/troy ounce of gold refined electrolytically

SECT - II

0.052
0.024
0.048
0.168

4.000
4.800

2.574
1.188
2.376
8.316

198.000
2'37.600

Maximum for
Monthly Average

Maximum for
Monthly Average

0.112
0.060
0.116
0.408
0.000
4.000
6.000

2156

Within the range of 7.5 to 10.0
at all times

5.544
2.970
5.742

20.200
1.980

198.000
297.000

Maximum for
Any One Day

Within the range of 7.5 to 10.0
at all times

Maximum for
Any One Day

Lead
Mercury
Silver
Zinc
Gold
Oil and grease
Total suspended

solids
pH

Lead
Mercury
Silver
Zinc
Gold
Oil and grease
Total suspended

solids
pH

mg/troy ounce of silver reduced in solution

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(b) Silver Chloride Reduction Spent Solution NSPS



mg/kg (lb/million lbs) of mercury condensed

mg/troy ounce of silver in electrolyte produced

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY . SECT - II

0.0065
0.0030
0.0060
0.021

0.500
0.600

2.860
1.320
2.640
9.240

220.000
264.000

Maximum for
Monthly Average

NSPS

Maximum for
Monthly Average

0.014
0.0075
0.015
0.051
0.005
0.500
0.750

2157

6.160
3.300
6.380

22.440
2.200

220.000
330.000

Within the range of 7.5 to 10.0
at all times

Maximum for
Any One Day

Maximum for
Any One Day

Within the range of 7.5 to 10.0
at all times

Calciner Wet Air Pollution Control

Pollutant or
Pollutant Property

Lead
Mercury
Silver
Zinc
Gold
Oil and grease
Total suspended

solids
pH

Le.::td
Me:'rcury
Silver
Zinc
Gold
Oil and grease
Total suspended

solids
pH

(d) Electrolyte Preparation Wet Air Pollution Control NSPS

(e)

Pollutant or
. Pollutant Property



PRIMARY PRECIOUS METALS ANDM~RCURY SUBCATEGORY

mg/kg (lb/million lbs) of mercury condensed

SECT - II

0.540
0.249
0.498
1.743

2.288
1.056
2.112
7.392

41.500
49.800

176.000
211.200

Maximum for
Monthly Average,

Maximum for
Monthly Average

2158

1.162
0.623
1.204
4.233'
0.415

41.500
62.250

Within the range of 7.5 to'lO.O
at all times

4.928;
2.640
5.104

17.,950
1.760

176.000
264.'000

Within the range of 7.5 to 10.0
at all times

Maximum for
Any One .. Day

Maximum for
Any One Day

mg/kg (lb/million lbs) of mercury condensed

Lead
Mercury
Silver
Zinc
Gold
Oil and grease
Total suspended

solids
pH

Lead
Mercury
Silver
Zinc
Gold
Oil and grease
Total suspended

solids
pH

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(f) Calciner Quench Water N~PS.

(g) Calciner Stack Gas Contact Cooling Water NSPS
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mg/kg (lb/mi~lion Ibs) of mercury condensed

mg/kg (lb/million lbs) of mercu~y condensed

SECT - II

0.182
0.084.
0.168
0.588.

14.000
16.800

1.794
0.828
1.656
5.796

138.000
165.600

Maximum for
Monthly Average

Maximum for
.Monthly Average

0.392
0.210
0.406
1.428
0.140

14.000
21.000

Within the range of 7.5 to 10.0
at all·times

3.864
2.070
4.002

14.080
1.380

l38~000

207.000

Within the range of 7.5 to 10.0
at all, t.itnes

Maximum for
AnyOne Day

Maximum for
. Any. One Day

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

Lead
Mercury
Silver
Zinc
Gold·
Oil and grease
Total suspended

solids
pH

Pollutant or
Pollutant Property

. Pollutant or
Pollutant property

(i) Mercury Cleaning Bath Water NSPS

(h) Condenser Blowdown NSPS·

Lead
Mercury
Silver
Zinc
Gold
Oil and grease
Total suspended

solids
pH

EPA is not promulgating PSES for the primary precious metals
and mercury subcategory because there are no indirect
dischargers.



(b) Silver Chloride Reduction Spent Solution PSNS

PSNS are promulgated based on the performance achievable by
the application of chemical precipitation, sedimentation,
and multimedia filtration (lime, settle, and filter) and
ion exchange as a polishing step technology, and in-process
flow reduction control methods, along with preliminary
treatment consisting of oil skimming for selected waste
streams. The following pretreatment standards are
promulgated for new sources:

SECT - II

0.169
0.078
0.156
0.546

0.052
0.024
0.048
0.168

Maximum for
Monthly Average

Maximum for
Monthly Average

2160

0.364
0.195
0.377
1.326
0.130

0.112
0.060
0.116
0.408
0.040

Maximum for
Any One Day

Maximum for
Any One Day

Smelter wet Air Pollution Control PSNS

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

(a)

mg/troy ounce of silver reduced in solution

mg/troy ounce of gold and silver smelted

Pollutant or
Pollutant Pr~perty

Pollutant or
Pollutant Property

Lead
Mercury
Silver
Zinc
Gold

Lead
Mercury·
Silver
Zinc
Gold



PRIMARY,' PRECIOUS METALS AND MERCURY SUBCATEGORY . SECT -' II

mg/troy ounce of gold refined electrolytically

mg/troy ounce of silver in electrolyte produced

2.574
1.188 '
2.376
8.316

0.0065
0.0030
0.0060'
0.021

2.860
1.320
2.640
9.240

: Maximum for·
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

0.014
0.0075

,0.015
,0.051
0.005

5.544
2:970
5.742

20.200
1.98,0

2161

6.160
3.300
6.380

22.440
2.200

Maximum for
Any One Day·

Maximum for
Any One Day

Maximum for
Any One Day

Calciner Wet Air Pollution Control PSNS

Pollutant· or
Pollutant Property

mg/kg (lb/million lbs) of mercury condensed

Lead
Mercury
Silver
Zinc
Gold

Pollutant or
Pollutant Property

Pollutant or .
Pollutant Property

Lead
Mercury
Silver
Zinc
Gold

Lead
Mercury
Silver
Zinc
Gold

(c) Electrolytic Cells Wet Air Pollution Control PSNS

(e)

. '

(d) Electrolyte Preparation Wet Air Pollution Control PSNS



PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

(g) Ca1ciner Stack Gas Contact Cooling Water PSNS

mg/kg (lb/mi11ion 1bs) of mercury condensed

SECT - II

2.288
1.056
2.112
7.392

0.540
0.249
0.498
1.743

1.794
0~828

1.656
5.796

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

4.928
2.640
5.104

17.950
1.760

1.162
0.623
1.204
4.233
0.415

2162

3.864
2.070
4.002

14.080
1. 380

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day

mg/kg (lb/mi11ion 1bs) of mercury condensed

Lead
Mercury
Silver
Zinc
Gold

mg/kg (lb/mi11ion 1bs) of mercury condensed

(f) Ca1ciner Quench Water PSNS

Pollutant or
Pollutant Property

Lead
Mercury
Silver
Zinc
Gold

Pollutant or
Pollutant Property

PoJ.1utant or
Pollutant Property

Lead
Mercury
Silver
Zinc
Gold

(h) Condenser B1owdown



EPA is not. promulgat-ing; BCT for the pr i.mary precious metals
and me.rcury. subcategory at this ,time ..

PRIMARY PRECTOUS METALS AND MERCURY SUBCATEGORY

2163'

SECT _. II

0.182
0.084
0.168
0.588

Maximum for
Monthly Average

0.392
0.210
o. 406~
1.428
0.140

Maximum for
Any One Day

(i) Mercury Cleaning Bath Water PSNS.

Pollutant- or
Pollutant Prope·r.ty

Lead
Mercury
Silve.r
Z:ine
Gold'

mg/kg (lb/million lbs) of mercury condensed
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SMELTING

RAW MATERIALS

SECT - III

SECTION III

SUBCATEGORY'PROFILE

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

Primary precious metals produced as a by-product of primary
copper electrolytic refining operations ar.e regulated as,part of
the primary copper electrolytic refining subcategory. primary
precious metals produced as a by-product of other primary copper
operations~ such as s61vent extraction, ar.e regulated under these
limitations.

This section of the primary precious metals and. mercury
supplement describes the raw materials and processes used in
producing primary precious metals and mercury' and presents a
profile of the primary precious metals and mercury plants
identified in this study. For a discussion of the purpose~

authority, and methodology for this study, and a general
description of the nonferrous metals manufacturing category,
refer to Section III of Vol. I.

Primary precious metals are produced from gold and silver bearing
concentrates produced from precious metal ores and as by-produ~ts

from the beneficiation of base metal ores. A small amount is
also produced from placer mining operations. Precious metal ores
are mined at various locations in the.western United States.

The production of primary precious metals can be divided into
three distinct stages - smelting to produce Dore metal, or
precipitation of silver from silver ore, separation of gold and
silver, and gold and silver purification. The processes used in
each stage vary with the type and purity of raw material used.
The . primary precious metals production process is presented
schematically in Figure III-l (page 2174) and described below.

DESCRIPTION OF PRIMARY PRECIOUS METALS PRODUCTION

Mining and beneficiation processes for precious metal-bearing
,ores, including cyanidation, amalgamation, flotation, and
gravity concentration are outside of the scope of this
subcategory. Both the mining and beneficiation' operations are
regulated as part o~ the Ore Mining ~nd Dressing Point Source
Category.

The gold and silver manufacturing process begins when the
'precious metals bearing concentrate is sent through aDore
furnace (smelter). In the Dore furnace, the gold, silver,:and
other precious metals are smelted in the presence of a fluxing
agent (commonly soda ash, borax, or silica). This smelting
operation produces a slag containing impurities such as copper
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GOLD-SILVER SEPARATION

FURTHER PURIFICATION

SECT - IIIPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

SILVER PRECIPITATION

The separation of gold and silver from Dore bars is accomplished
through electrolytic. refining of the Dore bars o,r by the Miller
process. In the electrolytic method, the Dore metal is cast into
anodes and placed into a solution of silver nitrate (A9N3)
electrolyte. When a current ia applied, fine silver is deposited
upon the cathodea Thia silver is removed, washed, and cast into
bars of fine silver for sale.. Gold remains as slimes in the
canvas anode bags.. Gold slimes are washed with acid and rinsed
with water before being cast into product ingots. This gold is
about 99 percent pure. Silver is recovered in a cementation step
from the silver crys.tals wash water and from the gold slimes acid
wash and rinse water. In the cementation process, copper is
added to the solution and replaces the silver, causing the silver
to precipitate out of solution. The recovered silver is returned
to the anode casting stage.

Gold and silver can also be separated f'rom the Dore .metal while
it is still molten. This purification step is known as the
Miller process and c.onsists of bubbling chlorine gas through the
molten Dore metal in a parting furnace. This process converts
the silver into silver chloride salt 'and volatilizes base metal
impurities. The silver chloride salt rises to the surface and is'
skimmed off for further processing. The goJ,d produced by the
Miller process can be further: purif'ied by e,lec.trolytic refining
or immediately cast as a pr,oduct. The silver chloride salt which
is skimmed off. is remelted and cast into slabs. These s.labs are
reduced to silver metal in. an acid solution in a similar process
to that described above under silver precipitation. . The
resulting silver metal is remelted in the presence of borax flux
and molten silver is then cast into product ingots.

and zinc, and a gold base alloy known as Dore, which may also
contain silver. The Dore gold may be cast and sold as a product
or be further refined.

After separation, gold and silver can be further refined ~y

various mean's. One technique. to further refine gold 1S

electrolysis. Impure gold 1S cast into anodes and purified
electrolytically by the Wholwill process in a chloride solution.
Gold, which is oxidized at the anode, passes into solution and is
deposited upon the cathode. The gold cathode is melted and cast
into bars with a. purity greater than 99.9 percent. As described

The silver manufacturing progess may begin when silver is
precipitated from a si~ver-copper ore which has been dissolved
into solution. Silve;r is prec'ipitated using sodium chloride.
The silver chloride precipitate: is then slurried in dilute acid,

'and reduced to silver metal in a cementation step. The silver
produced may be sold as a product.
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ROASTING

RAW MATERIALS

SECT - IIIPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

The principal source of mercury is cinnabar ore (mercury
sulfide). Cinnabar ore is mined primarily in Nevada, California,
and Oregon. In addition, a small amount of mercury is'recovered
as a co-product from gold ore.

1. Smelter wet air pollution control,
2. Silver chloride reduction spent solution,
3. Electrolytic cells wet air pollution control, and
4. El~ptrolyte preparation wet air pollution control.

Primary mercury is produced from mercury ores and gold-beating
ores by roasting or calcining. The primary mercury production
process is presented schematically in Figure !II-2 (page 2175)
and describe? below.

above, gold s~imes can be further purifiE~d using an acid wash and
water rinse process.

DESCRIPTION OF PRIMARY MERCURY PRODUCTION

Although a variety of processes are involved in primary precious
metals productlon, the process ~astewater sources can be
subdivided as follows:

PROCESS WASTEWATER SOURCES

After mining and beneficiation, mercury is extracted from
mercury-bearing ores by roasting or calcining. In the roasting
process, the mercury .is vaporized and then recovered in a
condenser,· while the sulfur is' oxidized to S02.Some
water may cond~nsewith the mercury and is discharged as a waste
stream~ The mercury recovered from' the condenser may be washed
with water pri6r to being sold. The mining and beneficiation
stage of mercury production is not within the scope of this
subcategory.

Sulfur dioxide (S02) and other gaseous emissions from the
mercury roasting furnace are controlled with a multistage
scrubber. Sulfur dioxide emissions are controlled with a wet
scrubber. After S02 removal, the clean stack gases are cooled
with contact cooling water and discharged to the atmosphere.
Calciner S02 scrubber liquor and stack gas contact cooling
water are discharged as waste streams.
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OTHER WASTEWATER SOURCES

Although a variety of processes are involved in primary mercury
production, the process wastewater sources can be subdivided as
follows:

SECT - IIIPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

PROCESS WASTEWATER SOURCES

1. Calciner wet air pollution control,
2. Calcine quench water,
3. Calciner stack gas contact cooling water,
4. Condenser blowdown, and
5. Mercury cleaning bath water.

Table III-5 (page 2173) provides a summary of the number of
plants generating wastewater for the waste streams associated
with various processes and the number of plants with the process.

There are other waste streams associated with the primary
precious metals and mercury subcategory. These waste streams
may include casting contact cooling water, stormwater runoff, and
maintenance and cleanup water. These waste streams are not
considered as a part of this rulemaking. EPA believes that the
flows and pollutant loadings associated with these waste streams
are insignificant relative to the waste streams selected and are
best handled by the appropriate permit authority on a case-by
case qasis under authority of Section 402 of the Clean Water Act.

AGE, PRODUCTION, AND PROCESS PROFILE

Figure III-3 (page 2176) shows the location of the eight primary
precious metals and mercury plants operating in the United
States. Four of the eight plants are located in Nevada, with one
of the remaining plants each being located in Idaho, Montana,
Colorado, and South Dakota.

Table III-l (page 2169) shows the relative age and discharge
status of the primary precious metals and mercury plants. Seven
of the eight plants in this subcategory have a zero discharge
status, and one plant is a direct discharge facility. The
average plant age is less than 12 years. Tables III-2 to III-4
(pages 2170-2172) provide a summary of the current production
ranges. It can be seen that production of gold is evenly spread
along the ranges with a mean production of 70,000 troy
ounces/year. The mean production of silver is 222,500 troy
ounces/year.



INITIAL OPERATING YEAR (RANGE) SUMMARY OF PLANTS IN THE
PRIMARY PRECIOUS METALS AND MERCURY SUBC1\TEGORY BY DISCHARGE TYPE

1983- 1972- 1967- 1957- Before
Type of 1973 1968 1958 1918 1918Plant (0-11) (12-16) (17-26) (27-66) (66%) Total

'Direct 1 0 0 0 0 1

, Indirect 0 0 0 0 0 0

Zero 4 1 1 0 1 7- -

TOTAL 5 1 1 0 1 8

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

Table 111-1

Initial Operating Year (Range)
(Plant Age in Years)

2169
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Gold Production Range for 1982
0-10,000 10,001-75,000 75,001-200,000

(troy oz./yr) (troy oz./yr) (troy oz./yr)

Table 111-2

PRODUCTION RANGES FOR THE PRIMARY PRECIOUS METALS
AND MERCURY SUBCATEGORY

N
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Table 111-3

.PRODUCTION RANGES FOR THE PRIMARY PRECIOUS METALS
AND MERCURY SUBCATEGORY

Silver Production Range for 1982

IV
~
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Type
of Plant

Direct

Indirect

Zero

0--1 0, 000
(troy oz./yr)

a

a

10,001-50,000
(troy oz./yr)

a

a

3

50,001-500,000
(troy oz./yr)

a
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)500,000
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PRODUCTION RANGES FOR THE PRIMARY PRECIOUS METALS
AND MERCURY SUBCATEGORY

SECT - III

Table III-4

Mercury production ranges are not presented here
because the information on which they are based has
been claimed confidential.

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY



Table 111-5

SUMMARY OF PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY
PROCESSES AND ASSOCIATED WASTE STREAMS

Further Purification

Process or Waste Stream

(P.M.) Silver chloride reduction spent solution
(P.M.) Electrolytic cells wet air pollution control
(Hg) Mercury cleaning bath water
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of Wastewater*
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8

5
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2
1
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Plants With

Process or
Waste Stream

Smelter wet air pollution control
Calciner wet air pollution control
Calcine quench
Calciner stack gas cooling water
Condenser blowdown

(P.M.)
(Hg)
(Hg)
(Hg)
(Hg)

Roasting

Gold-Silver Separation

(P.M.) Electrolytic preparation wet air pollution
control
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*Through reuse or evaporation practices, a plant may "generate" a wastewater from
a particular process but not discharge it.
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PRIMARY,PRECIOUS METALS PRODUCTION PROCESSES
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PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

Liquid Hg Product Cleanin~

Condenser Bath

SECT - III

Clean Mercury
Product

H 0

Condenser
Blowdown

Stack
Gas

Cooling

Calcine

Hg Vapor

Quench

To Atmosphere

2175

Calcined Ore
Waste Product

Stack
Gas

Calcining or
Roasting Furnace

Calciner Wet Air
Pollution Control

(Multistage) . <D

Figure 111-2

PRIMARY MERCURY PRODUCTION PROCESS

Beneficiation
Product



{fl'

t<:ln
8

I-d
!:tI
H

~
I-d
!:tI
t<:ln
H
oc:
{fl

s::
t<:l

~
t"'
{fl

~
~
tt:I
!:tInc:
~
{fl

§
n
~

~
(j)
o
~

lAO

D - Direct Process Wastewater Discharge Plants
I - Indirect Process Wastewater Discharge Plants
Z - Zero Wastewater Discharge Plants

H m,K

MUH.

IlAIlS

l-Z
SOAK

-- I

-, OlllA.

- -- - ~---..---..

l,."\ C>

~

I"'WAll D
ilIQ

COlO,

l-Z

f, AIU

"'YO

--

llONr

l-Z---

_________ I

""'1.

~

,cf~
£ -_.
~~ {t

~~iJ

N
I-'
-...I
0'1

Figure 111-3'

GEOGRAPHIC LOCATIONS OF THE PRIMARY PRECIOUS METALS
AND MERCURY SUBCATEGORY PLANTS

H
H
H



2177

FACTORS CONSIDERED IN SUBDIVIDING THE PRIMARY PRECIOUS METALS AND
MERCURY SUBCATEGORY-- --- -------

This section summarizes the factors considered during the
designation of the primary precious metals and mercury
subcategory and its related subdivisions. Production normalizing
parameters for each subdivision are also discussed.

SECT - IV

SECTION IV

SUBCATEGORIZATION

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

The ' smelting o~ precious metals bearing concentrates to produce
Dare metals gives rise to the first subdivision: smelter wet air
pollution control wastewater. If any remelt furnaces are used in
the process, the resulting off-gases are usually combined with
smelter off-gases for air pollution control. Thus, the smelter
wet air pollution control subdivision represents the wet air
pollution control wastewater for both smelters and remelt

1. Smelter wet air pollution control,
2. Silver chloride reduction spent solution,
3. Electrolytic cells wet air pollution control,
4. Electrolyte preparation wet air pollution control,
5. Calciner wet air pollution control,
6. Calcine quench water,
7. Calciner stack ga~ contact cooling water,
8. Condenser blowdown, and
9. Mercury cleaning bath. water.

These building blocks follow directly from differences within the
three distinct production .stages of primary precious metals' and
mercury.

The factors listed for general subcategorization were each
evaluated when considering subdivision of the primary precious
metals and mercury subcategory. In the discussion that follows,
the factors will be described as they pertain to this ~articular

subcategory. .

.. The rationale for ,considering segmentation of the primary
precious·. metals and mercury subcategory is based pr imar ily on
differences in the production processes and raw materials used.
Within this subcategory, a number of different operations are
performed, which mayor may not have a water use or discharge,
and which may' require the establishment of separate effluent
'limitations. While primary precious ml~tals. and mercury is.
considered.a single subcategory, a more thorough examination. of
the production processes has illustrated the need for limitations
and standards based on a specific set of waste streams.
Limitations will be based o~ specific flow allowances for the
following subdivisions or building blocks.
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OTHER FACTORS

SECT - IVPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

As discussed previously, the effluent limitations and standards
developed in this document establish mass limitations for the
discharge of specific pollutant parameters. To allow these
regulations to be applied to plants with various 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).

furnaces. The next two subdivisions result from either the
Miller process for purifying high silver content Dore metal or
the recovery of silver from Ag-Cu ore by silver precipitation.
The electrolytic cells scrubber wastewater from gold retining is
a principal waste stream, and spent solution from silver
reduction is another significant waste stream.

The electrolytic refining of silver from Dore metal gives rise to
the next subdivision. The fourth subdivision is created by the
wet scrubber used to control air emissions from the electrolyte
preparation stage. .

The last five subdivisions result from the production of primary
mercury. The treatment of calciner off-gases by wet scrubbing
gives rise to the first of these subdivisions. Waste streams may
also result from the quenching of calciner wastes to reduce their
temperature prior to disposal and the cooling of ca1ciner off
gases before discharge from the stack. During condensation of
the vaporized mercury, the condensation of a water fraction can
occur and this condenser b1owdown is a possible waste stream.
After condensation the liquid mercury may be further purified by
use of cleaning baths. This cleaning operation is also a
potential source of wastewater.

The other factors considered in this evaluation were shown to be
inappropriate as a bases for further segmentation. Air pollution
control methods, treatment costs, and total energy requirements
are functions of the selected subcategorization factors--metal
product, raw materials, and production processes. Therefore,
they are not independent factors and do not affect the
subcategorization which has been developed. As discussed. in
Section IV of the General Development Document, certain other
factors, such as plant age, plant size, and the number of
employees, were also evaluated and determined to be inappropriate
for use as bases for subdivision of nonferrous metals plants.

PRODUCTION NORMALIZING PARAMETERS
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In general, for each production process which has a wastewater
associated with it, the actual mass of precious metal or mercury
product produced will be used as the PNP. Thus, the PNPs for the
nine subdivisions are as follows:

Other PNPs were considered. The use of production capacity
instead of actual production was eliminated from co~sideration

because the wastewater generated and the mass of the pollutant
produced is more a function of true production than of installed
capacity. The use of some common intermediate (i.e., gold and
silver cathodes or silver chloride) as a basis for PNPs for all
processes was rejected since not all plants follow the same
production path t.o get to the specific end-product.
Additionally, some plants divert part of their intermediate
products and sell them instead of processing all input raw
materials to one final product. If an "end-product" were chosen
as the PNP, plants that had these upstream diversions would be
allowed to discharge more per mass of product than their
competitors who did not.

SECT - IV

PNP

troy ounce of silver reduced
in solution

troy ounce of gold and silver
smelted

troy ounce of gold refined
electrolytically

troy ounce of silver in
electrolyte produced

kkg of mercury condensed

kkg of mercury condensed

kkg of mercury condensed

kkg of mercury condensed

kkg of mercury condensed

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

2. Silver chloride reduction
spent solution

3. Electrolytic cells wet air
pollution control

4. Electrolyte preparation
wet air pollution control

5. 'Calciner wet air pollution'
control

Building Block

1. Smelter wet air pollution
control

6. Calcine quench water

7. Calciner stack gas contact
cooling water

8. Condenser blowdown

9. Mercury cleaning bath water
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Two principal data sources were used in' the development of
effluent limitations and standards for this subcategory: .data
collection portfolios (dcp) and field sampling results. Data
collection portfolios contain information regarding wastewater
flows and production levels~

This section describes the characteristics of the wastewaters
associated with the primary precious metals and mercury
subcategory~ Water· use and discharge rates are explained and.
then summarized in tables at the end of this section. Data used
to characterize the wastewaters are presented. ,Finally, the
specific source, water use and discharge flows, and wastewater
characteristics for each separate wastewater source are
discussed.

SECT - V

SECTION V

WATER USE AND WASTEWATER CHARACTERISTICS

PRIMARY PRECIOUS METALS AND .MERCURY SU13CATEGORY

In order to quantify the pollutant discharge from primary
precious metals and mercury plants, a field sampling program was
conducted. A complete list of the pollutants considered and a:
summary of the techniques used in sampling and laboratory
analyses are included in' Section V of Vol. I. Samples were
analyzed for 124 of the 126 priority pollutants and other
pollutants deemed appropriate. Because the analytical standard
for TeDD was judged to be too hazardous to be made generally
available, samples were never analyzed for this pollutant.
Samples were also not analyzed for asbestos. There is no reason
to expect that TCDD or asbestos would be present in nonferrous
metals manufacturing wastewater. Two pla.ntswere selected for
sampling in the primary precious metals and mercury subcategory.
In general, the samples were'analyzed for three classes of
pollutants: priority organic pollutants, priority metal
pollutants, and criteria pollutants (which includes both

. conventional and nonconventional pollutants).

After'proposal, EPA gathered additional wastewater sampling data
for two of the subdivisions in this subcategory. These data were
acquired through a self-sampling program and include'data from
analyses for the priority metals arsenic, cadmium, chromium,
copper, lead, mercury, nickel, silver, thallium, and zinc. These
data also include analyses for the nonconventional. pollutant
gold. These data show pollutant concentrations similar to those
indicated by the data which EPA had acquired for these
subdivisions prior to proposal. These data also support the
assumptions which EPA had made concerning the presence and
concentrations of pollutants in those subdivisions where we did
not have' analytical data for specific pollutants. For this
reason, the selection of pollutant parameters for l1mitationin
this subcategory (Section, VI) has not been revised based on these
new data.
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WASTEWATER FLOW RATES

1. Smelter wet air pollution control,
2. Silver chloride reduction spent solution,
3. Electrolytic cells wet air pollution control,
4. Electroly~e preparation wet air pollution control,
5. Calciher wet air pollution control,
6. Calcine quench water,
7. Calciner st~ck gas contact cooling water,
8. Condenser blowdown, and
9. Mercury cleaning bath water.

SECT -VPRIMARY PRECIOUS METALS, AND MERCURY SUBCATEGORY

Data supplied by dcp responses were evaluated, and two flow-to
production ratios, water use and wastewater discharge flow, were
calculated for each stream. The two ratios are differentiated by
the flow value used in calculation. Water use is defined as the
volume of water or other fluid required for a given process per
mass of 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 product produced. Differences
between the water use and wastewater flows associated with a
given stream result from recycle, evaporation, and carry-over on
the product. The production values used in calculation
correspond to the production normalizing parameter, PNP, assigned
to each stream, as outlined in Section IV. As an example,
calcine quench water flow is related to the production of refined
mercury. As such, the discharge rate is expressed in liters of
quench water per metric ton of mercury produced (gallons of
quench water per ton of mercury).

The production normalized discharge flows were compiled and
statistically analyzed by stream type. These production
normalized water use and discharge flows are presented by
subdivision in Tables V-I through V-9 (pages 2189 - 2192) at the
end of this section. Where appropriate, an attempt was made to
identify factors that could account for variations in water use
and discharge rates. These variations are discussed later in
this section by subdivision. A similar analysis of factors
affecting the wastewater flows is presented in Sections X, XI,
and XII where representative BAT, NSPS, and pretreatment flows
are selected for use in calculating the effluent limitations.

AS described in Section IV of this supplement, the primary
precious metals and mercury subcategory has been divided into
nine subdivisions or wastewater sources, so that the promulgated
regulation contains mass discharge limitations and standards for
nine unit processes discharging process wastewater. Differences
in the wastewater characteristics associated with these
subdivisions are to be expected. For this reason, wastewater
streams corresponding to each subdivision are addressed
separately in the discussions that follow. These wastewater
sources are:
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The water use and discharge rates shown do not include nonprocess
wastewater, such as rainfall runoff and noncontact cooling water.

In. order to quantify the concentrations of pollutants ~resent in
wastewater from primary precious metals and mercury plants,
wastewater samples were collected.at two plants. The analytical
results from one of these two plants are not presented here

SECT - V

the various wastewaters associated with
and mercury production come from two
portfolios and analytical data from

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

Pollutant Known Present Believed Present

Antimony 0 0
Arsenic I 0
Asbestos 0 I
Beryllium 0 0
Cadmium I 0
Chromium I 0
Copper I 0
Cyanide 1 0
Lead I 0
Mercury 2 I
Nickel I 0
Selenium I 0
Silver I 0
Thallium 0 0
Zinc I 0

*Six plants which produce primary precious metals and mercury
have been omitted.due to lack of data.

Although asbestos was reported as believed present by one plant,
the trip report from this facility stated it was the mineral
curnrningtonite which was present and not asbestos. While the two
minerals have some similarities such as similar chemical
formulas, cummingtonite is not listed by EPA as a priority
pollut~nt.

FIELD SAMPLING DATA

DATA COLLECTION PORTFOLIOS

Data used to characterize
primary precious metals
sources--data collection
field sampling trips.

In the data collection portfolios, the primary precious ·metals
and mercury plants that generate wastewater were asked to specify

. the presence or absence of priority pollutants in· their
wastewater. In most cases, the plants indicated that the
priority organic pollutants were believed to be absent •. However,
two of the plants stated that they either knew or believed
priority metals to be present. The responses for. asbestos,
cyanide, and the priority metals are summarized below:*
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because they are claimed to be confidential by the plant •. A
diagram indicating the sampling sites and contributing production
processes at the non-confidential plant is shown in Figure V-I
(page 2208).

The statistical analysis of data includes some samples measured
at concentrations considered not quantifiable. For data
considered as detected but below quantifiable concentrations, a
value of zero is used for averaging. Priority organic,
nonconventional, and conventional pollutant data reported with a
"less than" sign are considered as detected, but not further
quantifiable. A value of zero is also used for averaging. If a
pollutant is reported as not detected, it is assigned a value of
zero in calculating the average. Toxic metal values reported as
less than a certain value were considered as below
quantification, and consequently were assigned a value of zero in
the calculation of the average.

SECT - VPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

Several points regarding these tables should be noted. The data
tables include some samples measured at concentrations considered
not quantifiable. The base-neutral extractable, acid
extractable, and volatile organics generally are 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 useful to
indicate the presence of a particular pollutant. The pesticide
fraction is considered not quantifiable at concentrations equal
to or less than 0.005 mg/l.

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

Raw wastewater data are summarized in Tables V-IO through V-13
(pages 2193 - 2205). Analytical results for the combined stream
of smelter scrubber water and Miller electrolysis cell scrubber
water as well as spent solution from silver reduction are
classified as confidential. Table V-IO presents data for each of
the three stages of the calciner scrubber system. Tables V-ll,
V-12, and V-13 present sampling data for calcine quench water,
calciner stack gas cooling water, and mercury cleaning bath
water, respectively. Note that the stream numbers listed in the
tables correspond to those given in the individual plant sampling
site diagram, Figure V-I. Where no data are listed for a
specific day of sampling, the wastewater samples for the stream
were not collected.
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SMELTER WET AIR POLLUTION CONTROL

WASTEWATER CHARACTERISTICS AND FLOWS BY SUBDIVISION

SECT - VPRlMARY',PRECIOUS METALS AND MERCURY SUBCATEGORY

Silver metal is produced from silve,r chloride ?ya dissolution
and cementation' process. The silver chlor i,de ~s 'dissolved in
water and recovered by cementation. The silver is replaced in
solution, causing the silver ions t6 be reduced and precipitated
from solution as silver metal. The resulting solution is a

SILVER CHLORIDE REDUCTION pPENT SOLUTION

Six of ~he eight plants in this subcategory smelt o~ roast the
precious metal-bearing raw material. Only three of those
facilities, however, use a wet air pollution control device to.
control air emissions from the furnace. Two of these devices are
scrubbers, while one (at plant 1003) is an electrostatic
precipitator (ESP). Two plants practice dry air pollution
control, and one plant does not practice any air pollution
control. 'The production normalized water use and discharge rates
are presented in Table V-I (page 2189) in liters per troy ounce
of gold and silver smelted.

Finally, appropriate source water concentrations are presented
with' the summaries of the sampling data. The method by which
each sample was collected is indicated by number, as follows:

1 One-time grab
2 Manual composite during intermittent process operation
3 8-hour manual composite
4 8-hour automatic composite
5 24-hour manual composite
6 24-hour automatic composite

TwO subdivisions, gold slimes acid wash and water rinse, and
silver crystals wash water have been deleted following proposal.
These subdivisions have been deleted based on information
obtained as a result of a post-proposal request for data. The one
facility which was believed to discharge these streams reported
that this water is totally reused in other plant processes.

Analytical data for the combined smelter wet air pollution
control and electrolytic cells wet air pollution control waste
strea~s are contained in the confidential record. The data show
that this wastewater contains treatable concentrations of toxic
metals, suspended solids, and oil and grease.

Since primary precious metals and mercury production involves
.nine principal sources of wastewater and each has potentially
different characteristics and flows, the wastewater
characteristics and discharge rates corresponding to each
subdivision will be described separately. A brief description of
why the associated production processes generate a wastewater a,nd
ex~lanations for variations of water use within each subdivision
will also be discussed.
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ELECTROLYTE PREPARATION WET AIR POLLUTION CONTROL

ELECTROLYTIC CELLS WET AIR POLLUTION CONTROL

SECT - VPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

One plant supplied information in a telephone conversation with
EPA concerning a post-proposal plant self-sampling effort which
included revised process information. This information shows
that the plant recovers silver metal from silver ore using a
reduction of silver chloride process. This plant generates a
spent solution from this process which it discharges. No flow
information was reported for this stream, during the telephone
conversation. In the self-sampling effort, information supplied
by the facility corroborates the flow selected for BAT for this
stream (see Section X), although this was not quantified
precisely enough to be used to revise the BAT flow.

Following proposal, sampling data for spent silver· chloride
reduction solution were acquired at the specific request of EPA
through a self-sampling effort. These self sampling data are
presented in Table V-14 (page 2208) and show treatable
concentrations of antimony, arsenic, cadmium, chromium, copper,
lead, nickel, silver, and zinc, thus corroborating the data used
at proposal.

wastewater stream. The silver chloride used as a feed material
to this process may be a product of the Miller process or silver
chloride precipitated from a silver ore leaching solution. The
production normalized water use and discharge flows are presented
in Table V-2 (page 2189), in liters per troy ounce of silver
reduced in solution.

The use of wet scrubbers to control emissions from electrolytic
cells is practiced at only one plant in this subcategory.
Production normalized water use and discharge rates are presented
in Table V-3 (page 2190). Sampling data for the combined smelter
wet air pollution control and electrolytic cell wet air pollution
control waste stream are contained in the confidential record.
The data show this waste stream to contain treatable
concentrations of toxic metals, suspended solids, and oil and
grease.

The silver nitrate electrolyte used in the electrolytic in
refining of Dore metal is prepared by dissolving pure silver
nitric acid. The facility that uses this process also uses a wet
scrubber to control air emissions from the preparation step,
thereby generating a waste stream. Production normalized water
use and discharge rates are presented in Table V-4 (page 2190) in
liters per troy ounce of silver in electrolyte produced. No
sampling data were gathered for this waste stream prior to
proposal: however, it was expected to have characteristics
similar to those of the combined raw wastewaters from smelter wet
air pollution control and the electrolytic cell scrubber. This
waste stream, therefore, was expected to contain treatable
concentrations of suspended solids, toxic metals, and oil and
grease •.



CALCINER WET AIR POLLUTION CONTROL

CALCINER STACK GAS CONTACT COOLING WATER
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SECT - VPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

One facility uses contact cooling water to reduce the temperature
of the calciner off-gases before releasing them to the
atmosphere. Sampling data for this waste stream are summarized
in Table V-12 (page 2209). This waste stream has a pH of 2.5 and
contains' treatable concentrations of mercury. and suspended
solids. Production normalized water use and discharge rates are
given in Table V-7 (page 2192). '

CONDENSER BLOWDOWN

One mercury producer uses water to quench the waste calcines from
the mercury roaster to allow faster handling and disposal of
these materials. Table V-6 (page 2192) presents the production
normalized water use and discharge rates :Eor this waste stream.
Sampling, data are summarized, in Table V-ll (page 2205) and show
high concentrations of priority metals such as arsenic, mercury
and zinc, and suspended solids. This wal~te stream has a nearly
neutral pH of 6.8.

Following proposal, sampling data for this subdivision were
acquired at the specific request of EPA through a self-sampling
effort. These data are presented in Table V-14 and show a pH of
1.23 and treatable concentrations of arsenic, cadmium, chromium,
copper, lead, mercury, nickel" silver, and zinc, thus
corroborating the data used at proposal.

One of the two plants producing primary mercury uses a water
scrubber to control air emissions from the calciner. This plant
uses a series of three scrubbers (Venturi, impinger, and
S02)' Sampling data for the wastewater generated by these
scrubbers are presented in Table V-lO (page 2202). The scrubber
waters have a low pH (2.3 to 2.6') ,and contain treatable
concentrations of priority metals such as lead, mercury, thallium
and zinc, and suspended solids. The production normalized water
use and discharge rates are shown in Table V-5 (page 2192).

CALCINE QUENCH WATER

When mercury is vaporized in the calciner~ some water contained
in the Cinnabar or gold ore may also be vaporized. The
condensation of mercury for recovery may result in -the
condensation of some water which is dif;charged as condenser
b10wdown. Table v-a (page 2193) summarizes the production
normalized water use and discharge rates for thisw~ste stream.

Although no sampling data were collected 1:or this waste stream,
it is expected to be very similar to the discharge from the
mercury cleaning bath. The condenser blowdown stream is expected
to contain treatable concentrations of mercury and suspended
solids.
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Condensed mercury is processed for the removal of impurities by
being passed through a water cleaning bath. This waste stream
contains treatable concentrations of mercury and suspended solids
and very low concentrations of other toxic metals. The sampling
data for this wastewater stream are presented in Table V~13 (page
2205). Production normalized water use and discharge rates are
provided in Table V-9 (page 2199). .

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

MERCURY CLEANING BATH WATER

SECT - V



(l/troy ounce Of silve~ r,educed in solution)

*No operations conducted in 1982: water use and discharge rates
based on projected 1983 figures.

Production-
production Normalized

Percent Normalized Discharge
Plant Code Recycle Water Use Flow

1003 0 0.4· 0.4

1160 0 NR· NR

SECT - V

TABLE V-I

WATER USE AND DISCHARGE RATES FOR
SMELTER WET AIR POLLUTION CONTROL

TABLE V-2

2189

(l/troy ounce of gold and silver smelted)

WATER USE AND DISCHARGE RATES FOR
SILVER CHLORIDE REDUCTION SPENT SOLUTION

Production
Production Normalized

Percent Normalized Discharge
Plant Code Recycle Water Use Flow._-

1131* 76 25.8 . 6.2

1003 90 5.3 0.53

1137 100 8.41 0

1068 Dry

1158 Dry

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

" NR - Data not reported •.



(l/troy ounce of gold refined electrolytically)

(l/troy ounce of silver in electrolyte produced)

SECT - V

0.05

Production
Normalized
Discharge

Flow

19

Production
Normalized
Discharge

Flow

0.05

Production
Normalized
Water Use

198

Production
Normalized
Water Use
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TABLE V-3

TABLE V-4

o

Percent
Recycle

o

Percent
Recycle

1160

1003

WATER USE AND DISCHARGE RATES FOR
ELECTROLYTIC CELLS WET AIR POLLUTION CONTROL

Plant Code

WATER USE AND DISCHARGE RATES FOR
ELECTROLYTE PREPARATION WET AIR POLLUTION CONTROL

Plant Code

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY



(l/kkg of mercury condensed)

Production
Production Normalized

Percent Normalized Discharge
Plant Code Recycle Water Use Flow

1124 16 4,607 3,870
(Venturi)

1124 16 7,536 6,330
(Impinger)

1124 16 209,524 176,000
( 802)

TOTAL 16 221,667 186,200

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

WATER USE AND DISCHARGE RATES FOR
CALCINER WET AIR POLLUTION CONTROL

SECT - V

17,600

Production
Normalized
Discharge

Flow

17,600

Production
Normali:~ed

Water U!;e

o

'2191

Percent
Recycle'

TABLE V-5

TABLE V-6

WATER USE AND DISCHARGE RATES FOR
CALCINE QUENCH WATER

(l/kkg of mercury condensed)

1124

Plant Code



WATER USE AND DISCHARGE RATES FOR
CALCINER STACK GAS CONTACT COOLING WATER

(l/kkg of mercury condensed)

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

TABLE V-7

SECT - V

4,150

13,SOO

1,400

Production
Normalized
Discharge

Flow

Production
Normalized
'Discharge

Flow

Production
Normalized
Discharge

Flow

13,SOO

Production
Normalized
Water Use

4,150

Production
Normalized
Water Use

1,400

Production
Normalized
Water Use
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TABLE V.:...S

o

Dry

o

Percent
Recycle

Percent
Recycle

o

Percent
Recycle

(l/kkg of mercury condensed)

(l/kkg of mercury condensed)

WATER USE AND DISCHARGE RATES FOR
CONDENSER BLOWDOWN

TABLE V-9

WATER'USE AND DISCHARGE RATES FOR
MERCURY CLEANING BATH WATER

106S

1124

1124

1124

Plant Code

Plant Code

Plant Code



Table V-l0

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY SAMPLING DATA ;g
CALCINER WET AIR POLLUTION CONTROL H

RAW WASTEWATER ~
::0
.K::
"t:IStream Sample Concentrations (mg/l) ::0
tr:::lPollutant Code Typet Source Day 1 Day 2 Day 3 n
H
0Toxic Pollutants c::enI'

114. antimony 40 1 <0.003 <0.003 :s:
tr:::l

41 1 <0.003 <0.003' ~42 1 <0.003 <0.003 t"1
[f)

115. arsenic 40 1 ,0.013 0.32
~ Ii

N 41 .. 1 0.013 0.059
1-1 42 1 .. 0.013 0.013 ~\0
W f::I:j

~11 7. beryllium 40 1 <0.01 <0.01 n
c::41 1 <0.01 <0.01 ~

42 1 <0.01 <o.bt . ...::
[f)

118. cadmium 40 1 <OeOl 0;04 c::
ttl

41 1 <0.01 <0.02 n
:J::'

42 l <0.01 <0.01 1-3
tJ:j
(j)

119. chromium (total) 40 1 <0 ..02 <0.02 0

~41 1 <0.02 <0.02
42 1 <0.02 <0.02

120. copper 40 1 0.31 <0.01 [f)
tt:J41 1 0.31 <0.01 ~42 1 0.31 . <0.01
I

<:



Table V-10 (Continued)

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY SAMPLING DATA ttl
~

CALCINER WET AIR POLLUTION CONTROL H

RAW WASTEWATER ~
ttl

Stream Sample Concentrations (mg/l) ~
tt:IPollutant Code Typet Source Day 1 Day 2 Day 3 0
H
0

Toxic Pollutants (Continued) c::
Ul

122. lead 40 1 <0.002 2.2 s:
tt:I

41 1 <0.002 <0.002 1-3
):>I

42 1 <0.002 <0.002 t-t
Ul

123. mercury 40 1 0.016 360 ~
l\.J 41 1 0.016 130 t1
~ 42 1 0.016 0.84\0 s:
0/:::0. tt:I

~

124. nickel 40 1 <0.05 <0.05 0c::
41 1 <Q.05 <0.05 ~42 . 1 <0.05 <0.05

Ul
c::

125. selenium 40 1 <0.003 <0.003 ll:I

41 1 <0.003 <0.003 0
):>I

42 1 <0.003 <0.003 1-3
tt:I
(j)

126. silver 40 1 <0.001 <0.001
0

~41 1 <0.001 <0.001
42 1 <0.001 <0.001

127. thallium 40 1 <0.002 0.61 Ul
tt:I

41 1 <0.002 0.12 0
1-3

42 1 <0.002 <0.002
I

128. zinc 40 1 <0.01 0.73 <:

41 1 . <0.01 <0.01
42 1 <0.01 <0.01



Table V-l0 (Continued)

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY SAMPLING DATA 't:l
CALCINER WET AIR POLLUTION CONTROL l:U

cH
RAW WASTEWATER ~

l:U
kl·

Stream Sample Concentrations (mg/l) 't:l
l:UPollutant· Code Typet Source Day 1 Day 2 Day 3 t:J;j
n
H

.Nonconventional Pollutants 0
c::r:n

acidity 40 1 <1 490 ~

41 1 <1 490 t:J;j
1-342 1 <1 1 .430 ):>I
t-t
r:n

alkalinity 40 1 190 <1 .):>1

41 1 190 <1 z
N 42 1 190 <1 e;,
I-'
\0' s:
1Jl t%J

aluminum 40 1 <0.05 <0.05 ::u
41 1 <0.05 <0.05 n

c::
42 1 <0.05 <0.05 ~.

. barium 40 1 0.05 0.018 rn
c::-41 1 0.05 0.021 .-
n

42 1 0.05 0.053 ~
1-3
t%J

boron 40 1 () .041 <0.009 Cil
0

41 1 0.041 <0.009 ::u.
...::

42 1 0.041 0.027 .

calcium 40 1 52 52 rn
41 1 52 53 t%Jn42 1 ·52 51 1-3

I
chloride 40 1 . 50 270 <:41 1 50 75

42 1 50 91



Table V-l0 (Continued)

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY SAMPLING DATA
ttl
~

CALCINER WET AIR POLLUTION CONTROL H

RAW WASTEWATER ~
ttl

Stream Sample Concentrations (mg/l) ~
tr:I

Pollutant Code Typet Source Day 1 Day 2 Day 3 ()
H
0

Nonconventional Pollutants (Continued) c:
lJl

cobalt 40 1 <0.006 <0.006 ~
tr:I

41 1 _<0.006 <0.006 ~3
".

42 1 <0.006 <0.006 t-t
lJl

fluoride 40 1 1.1 0.77 ~
N 41 1 1.1 0.84 t:l
......
\D 42 1 1.1 1.1 s;:
0'1 tr:I

::0

iron 40 1 0.05 1 .0 ()
c:

41 1 0.05 0.24 ~
42 1 0.05 <0.02

lJl
c:

magnesium 40 1 8.0 7.7 tr:t
()

41 1 8.0 8 l) ".

42 1 8.0 8.0 1-3
tr:I
G.l

40 1 <0.01 <0.01
0

manganese ~

41 1 <0.01 <0.01 t<:

42 1 <0.01 <0.01

molybdenum 40 1 <0.002 <0.002
lJl
tr:I

41 1 <0.002 <0.002 ()
1-3

42 1 <0.002 <0.002

sodium 40 1 53 83 <:

41 - 1 53 60
42 1 53 52



Table V-l0 (Continued)

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY SAMPLING DATA
CALCINER WET AIR POLLUTION CONTROL

RAW WASTEWATER

t-el
:;d
H

~
:;d
t-<:
"tl
:;d

Day J trJ
0
H
0
c:
en
:3:
trJ
~
~
t"I
en

~
t:l

:3:
trJ
::0n
c:
~
enc::
tIln
,~

,~

trJ
Gl
0

~

en
trJn
J-3
I

<:



Table V-l0 (Continued)

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY SAMPLING DATA
CALCINER WET AIR POLLUTION CONTROL

RAW WASTEWATER

40 1 <1 <1
41 1 <1 <1
42 1 <1 <1

40 1 <1 80
41 1 <1 5
42 1 <1 <1

40 1 6.9 2.3
41 1 6.9 2.3
42 1 6.9 2.6

f.

tv
I-'
\.0
(X)

Pollutant

Conventional Pollutants

oil and grease

total suspended solids (TSS)

pH (standard units)

tSample Type Code: 1 - One time grab

Stream
Code

Sample
Typet

Concentrations (mg/!)
Source Day 1- -)Jay -2-------)Jay3

I'd
~
H
s:
~

~
I'd
~
tz.l
o
H
oc::m
s:
tz.l
1-3
~
t1
m

~
t:1

:s
tz.l
~
oc::
~
{Jl
c::
III
o
~
t:tJ
Gl

~

{Jl
t:tJ
o
1-3

<:



Table V-l1

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY SAMPLING DATA 'td
!X:lCALCINE QUENCH WATER H

RAW WASTEWATER .~

~

Stream Sample ,Concenttations (mg/l) td
!X:l

Pollutant Code Typet Source Day 1 Day 2 Day 3 [J;l
n
H

Toxic Pollutants 0
c:::rn

114. antimony 45 1 <0.003 <0.007 :3:
[J;l
1-3

115. arsenic 45 1 0.013 17 ~
t-trn

117. beryllium 45 1 <0.01 <0.01 S;;
I\J t:l
..... 118. cadmium 45 1 <0.01 0.06 :3:\0
\0 [J;l

119. chromium (total) 45 1 <0.02 0.09 ~
n
c:::
~

120. copper 45 1 0.3.1 0.30 I<
rn

122. lead 45 1 <0'.002 0.38 S
u.I

n
123. 45 1 0.016 1-4 ~mercury. 1-3

[J;l.
G)

124. nickel 45 1 <0.05 <0.05 0
~
I<

125. selenium 45 1 <0.003 <0.003

126. silver 45 1 <0.001 0.13 rn
[J;l
n

127. thallium 45 1 <0.002 0.19 1-3

128. zinc 45 1 <0.001 1-7 <::





Table V-11 (Continued)'

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY SAMPLING DATA
CALCINE QUENCH WATER

RAW WASTEWATER

Stream Sample Concentrations (rog/l)
Pollutant . Code Typet Source Day 1 Day 2

Nonconventional Pollutants (Continued)

sodium 45 1 53 2,600

sulfate 45 1 150 1 ,900

tin 45 1 <0.12 <0.12

tv
N titanium 45 1 <0.005 12
0
f,-'

total solids (TS) 45 1 670 13,000

vanadium 45 1 <0.003 0.55

yttrium 45 1 <0.002 o 1 J.• I ,.

Conventional Pollutants

oil and grease 45 1 <1 <1

total suspended solids 45 . 1 <1 . 3,700

pH. (standard units) 45 1 6.9 6.8

tSample Type Code: 1 - One-time grab

Day 3

i-o
!:d
H
~
:J='
.!:d
....::

I'Cl
!:d
t<:I
(")

·H
o
c:::
Ul

~
t<:I
1-3
:J='
Lt
Ul

:J='
Z
t:J

.~
t<:I
!:d
(")
c:::
~
Ul
c:::
UJ
(")

~
t<:I
Glo
~

Ul
t<:I
(")
1-3

I

<:



Table V-12

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY SAMPLING DATA I'd
~CALCINER STACK GAS CONTACT COOLING WATER H

RAW WASTEWATER
~
I'dStream Sample Concentrations (mg/l) ~
tt:IPollutant Code Typet Source Day-! Day 2 Day 3 ()
H
0Toxic Pollutants c::rn

114. antimony 43 1 <0.003 <0.003 s:
tt:I
1-3

11 s. arsenic 43 1 0.013 0.017 :r>'
t1rn

11 7. beryllium 43 1 <0.01 <0.01 ~N
t::IN

<0.010 118. cadmium 43 1 <0.01 s:N
tt:I
~119. chromium (total) 43 1 <0.02 <0.02 ()
c:
~120. copper 43 1 0.31 <0.01 t<:
rn

122. lead 43 <0.002 <0.002 c:1 OJ
()
:r>'123. mercury 43 1 . 0.016 2. 1 1-3
tt:I
Gl124. nickel 43 1- <0.05 <0.05 0
~
t<:

125. selenium 43 1 <0.003 <0.003

126. silver 43 1 <0.001 <0.001 rn
tt:I
()

1~7. thallium 43 1 <0.002 0.004 1-3

128. zinc 43 1 <0.01 <0.02 .;:
,-



Table V-12 (Continued)

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY SAMPLING DATA ~
CALCINER STACK GAS CONTACT COOLING WATER

1-1

RAW WASTEWATER ~
~
~

"tI

Stream ~; Sample Concentrations (mg/l) .~

t:t:I

Pollutant Code Typet Source Day 1 Day 2 Day 3 n
H
0

Nonconventional Pollutants
c:::rn

acidity 43 1 <1 1 ,800 :3:
t:J:J
1-3

alkalinity. .43 1 190 <1
:J:I
t'1rn

aluminum 43 1 (0.50 <0.50 :J:Iz
N

t:I

N barium 43 1 0.050 0.047 . :s
0
w

t:EJ
~

boron 43 1 0.041 <0.009 0
c::

calcium 43 1 52 52 ~
til

chloride 43 1 50 53
c::
tJ:In
:t:>'

cobalt 43 1 <0.006 <0.006 8
tt:l
G'l

fluoride 43 1 1. 1 1 •1
0:u
1<.

iron 43 1 0.05 0.039

magnesium 43 1 8.0 8.0
(J)
lr:I
n

43 1 <0.01 . <0.01
8

manganese

molybdenum 43 1 <0.002 <0.002 <:



Table V-12 (Continued)

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY SAMPLING DATA
CALCINER STACK GAS CONTACT COOLING WATER

RAW WASTEWATER .

Stream Sample Concentrations (mg/l)
Pollutant Code Typet Source Day 1 Day 2

Nonconventional Pollutants (Continued)

sodium 43 1 53 53

sulfate 43 1 150 23 J 600

tin 43 1 <0.12 <0.12
N
N

titanium 43 1 <0.005 <0.0050
.r::.

total solids (TS) 43 1 670 ·880

vanadium 43 1 <0.003 <0.003

yttrium 43 1 <0.002 <0.002

Conventional Pollutants

oil and grease 43 ~ 1 <1 <1

total suspended solids 43 1 <1 4

pH (standard units) 43 1 6.9 2.5

tSample Type Code: 1 - One-time grab

'U
~
H

~
~
'U
~

Day 3 tE:l
()
H
0c::
CJl

:s
tE:l
1-3
~
t"l
CJl

~
'='
:s
tE:l
~
()
c::
~
CJl
c::
tIl
()

~
1-3
tE:l
Gl
0
~
K:

CJl
tE:l
()
1-3

I

<:



_Table V-13
ItJ

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY SAMPLING DATA ::0
H

MERCURY CLEANING BATH WATER s:
RAW WASTEWATER ~

ItJ

Stream Sample Concentrations (mg/l)
::0
tt:I

Pollutant Code Typet Source Day t -Day 2 Day 3 n
H
0

Toxic Pollutants.
c::
m

s:
114. antimony 44 1 <0.003 <0.003 tt:I

8
~

115. arsenic 44 1 0.013 0.017 t'i
m

117. beryllium 44 1 <0.01 <0.01 ~
I\J t:l
I\J
0 118. cadmium 44 1 <0.0.1 <0.01 s:
U1 tt:I

::0

119. chromium (total) 44 1 <0.02 <0.01
n

~
120. copper 44 1 0.31 <0.01 m

c::
122. lead 44 1 <0.002 <0.002

iJj
n
~

123. 44 1 0.016 2.5
8

mercury tt:I
G)
0

124. nickel 44 1 <0.05 <0.05 ::0
I-<:

125. selenium 44 1 <0.ob3 <0.003
- m

126. silver 44 1 <0.001 <0.001 tt:I
n
8

127. thallium 44 1 -<0.002 <0.002

128. zinc 44 1 (0.01 - <0.01
<:



Table V-13 (Continued)

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY SAMPLING DATA I'd
~

MERCURY CLEANING BATH WATER H

~RAW WASTEWATER
~
I'd

Stream Sample Concentrations (mg/l) ~
tt:IPollutant Code Typet Source Day 1 Day 2 Day 3 ()
H
0

Nonconventional Pollutants c:rn

acidity 44 1 <1 1 ,700 s:
tt:I
1-3
:J>I

alkalinity 44 1 190 170 t'1
rn

aluminum 44 1 <0.5 <0.5 .~

N 0N
0 barium 44 1 Oe050 0.059 s:0'\ tt:I

~
boron 44 1 0.041 0.022 ()

c:
~

calcium 44 1 52 52 I-<:

rn
c:

chloride 44 1 50 47 ttl
()
:J>I

cobalt 44 1 ·<0.006 <0.006 t-3
tt:I
G)

fluoride 44 1 1 •1 0.96
0
~
I-<:

iron 44 i 0.05 <0.02

magnes ium 44 1 8.0 7.9 rn
tt:I
()
1-3manganese 44 1 <0.01 <0.01

I

molybdenum 44 1 <0.002 <0.002 <:



Table V-13 (Continued)

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY SAMPLING DATA
MERCURY CLEANING BATH WATER

RAW WASTEWATER

Stream Sample Concentrations (mg/l)
Pollutant Code Typet Source Day 1 QC!y 2

Nonconventional Pollutants (Continued)

sodium 44 1 53 53

sulfate 44 1 150 . 74

tin 44 1 <0. 12 <0.12
N ...
N

<0.0050 titanium 44 1 <0.005
~

total solids (TS) 44 1 670 690

. vanadium 44 1 <0.003 <0.003

yttrium 44 1 <0.002 <0.002

Conventional Pollutants

oil and grease 44 1 <1 <1

total suspended solids 44 1 <1 4

pH (standard units) 44 1 6.9 7.5

\,-"

tSample Type Code: 1 - One-time grab

I-d
~
I-l

~
~r.::
I-tJ
~
tt:I

DaLJ (")
H
0
c:m
~
I:1j
/-:3.
>'
t:"Im
>'
Z
t:l

~
I:1j
::d
(")
c:
::d
t<:
m
c:
tx1
a
>'
1-3
tt:l
Q
'0
:;0
~

Ul
tr:l
n
f-3

I

<:



PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY
RAW WASTEWATER SELF SAMPLING DATA

(A - Silver Chloride Reduction Spent Solution)
(B - Electrolyte Preparation Wet Air Pollution Control)

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

Nonconventional Pollutants

Aluminum 3.0 1.1
Cobalt 0.55, 0.55
Iron 5000.0 400.0

Manganese 106.0 6.4
Molybdenum 1.37 <0·.5
Tin 14.0 <5.• 0

Titanium <0.2 <0.2
Vanadium 1.6 1.0
Gold <0.005 <0.005

SECT - V

88150

Source B

TABLE V-14

2208

Source A

88151

1.86
0.479 28.36

<0.05 ·<0.05

0.43 0.36
1.06 0.168

62.0 534.0

7.02 12.6
0.086 0.014
2.4 0.35

0.011 15.72
<0.01 <0.01
15.0 42.0

Antimony
Arsenic
Beryllium

Cadmium
Chromium
Copper

Lead
Mercury
Nickel

Pollutant

Sample Number

Toxic Pollutants

Silver
Thallium
Zinc



SECT - V
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CONVENTIONAL AND NONCONVENTIONAL POLLUTANT PARAMETERS SELECTED

The nonconventional and conventional pollutants or pollutant
parameters selected for limitation in this subcategory are:

SECT - VI

SECTION VI

SELECTION OF POLLUTANT PA1U\METERS

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

gold
oil and grease
total suspended solids (TSS).
pH

Gold was analyzed for and not detected in two samples of raw
wastewater from this subcategory. However, gold is expected to
be present in the raw wa9tewater because of its presence in the
raw materials and its solubility in the various acids and bases
used as raw materials in the refining processes~ Gold was
presented as being considered for regulation in the Notice of

The discussion that follows describes the analysis that was
performed to select or exclude toxic pollutants for further
consideration for limitations and standards. Also, it describes
the analysis that was performed to select or exclude conventional
pollutants for limitation. Priority pollutants will be
considered for limitation if they are present in concentrations
treatable by the technologies.considered in this analysis. The
treatable concentrations used for the priority metals were the
long-term performance values achievable by chemical
precipitation, sedimentation, and filtration. The treatable
concentrations used for the priority organics were the long-term
performance values achi.evable by carbon ,adsorption.

This study examined samples from the primary precious metals and
mercury subcaiegory for one nonconventional polltitant (gold) and
three conventional pollutant parameters (oil and grease, total
suspended solids, and pH).

This section examines both the confidential and nonconfidential
chemical analysis data and discusses the selection or exclusion
of pollutants for potential limitation. The analytical data from
one primary precious metals plant was not presented in Section V
because it was claimed to be confidential. The basis for the
regulation of toxic and other pollutants, along with a discussion
of each pollutant selected for potential :Limitation is discussed
in Section VI of Vol. I. That discussion provides information
concerning the nature of the pollutant (i.e., whether it is a
naturally occurring substance, processed metal, or a manufactured
compound)i general physical properties and the form of the
pollutanti toxic effects of the pollutant in humans and other
animals: and behavior of the pollutant in POTW at the
concentrations expected in industrial discharges.
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TOXIC PR10RITY POLLUTANTS

TOXIC POLLUTANTS NEVER DETECTED

ANALYTICAL

SECT - VI

THEIRABOVE

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

The toxic pollutants listed in Table VI-2 (page 2221) were not
detected in any raw wastewater samples from this subcategory;
tnerefore, they are not selected for consideration in
establishing limitations:

TOXIC POLLUTANTS NEVER FOUND
QUANTIFICATION CONCENTRATION

The frequency of occurrence of the priority pollutants in the raw
wastewater samples taken is presented in Table VI-l (page 2217).
Table VI-l is based on the raw wastewater data presented in
Section V (see Tables V-IO through V-13, pages 2793-2205) as well
as the primary precious metals analytical data being held
confidential. These data provide the basis for the
categorization of specific pollutants, as discussed below.

Data Availability (see 50 FR 10919). For these reasons, gold is
selected for limitation in this subcategory.

Oil and grease was detected in two of 10 samples at
concentrations above the treatability concentration of 10.0 mg/l.
The measured ~oncentrations were 60 and 170 mg/l. These high
concentrations occurred in the combined raw wastewater stream
from the smelter and electrolytic cells wet air pollution control
and in the silver chloride reduction spent solution. Therefore,
oil and grease is selected for limitation in this subcategqry.
TSS was detected at concentrations above the treatability
concentration of 2.6 mg/l in eight of the 10 raw waste samples
analyzed for this study. These eight TSS concentration values
ranged from 4 to 3,700 mg/l. Furthermore, most of the specific
methods used to ~emove toxic metals do so by converting these
metals to precipitates, and these toxic metal-containing
precipitates should not be discharged. Meeting a limitation on
total suspended solids helps ensure that removal of these
precipitated toxic mAtals has been effective. For these reasons,
total suspended solids are selected for limitation in, this
subcategory.

The nine pH values observed during this study ranged from 0.9 to
8.4. Six of the nine values were equal to or less than 2.6, one
value was 6.8 and the other two fell within the 7.5 to 10.0 range
conside~ed desirable for discharge to receiving waters. Many
deleterious effects are caused by extreme pH values or rapid
changes in pH. Also, ef~ective removal of toxic metals by
precipitation tequires careful control of pH. Since pH control
within the desirable limits is readily attainable by available
treatment, pH is selected for limitation in this subcategory.

The priority pollutants listed below were never found above their
analytical quantification concentration in any raw wastewater
samples from this subcategory; therefore, they are not selected



TOXIC POLLUTANTS DETECTED IN A SMALL NUMBER OF SOURCES

PRIMARY PRECIOUS' METALS ,AND MERCURY SUBCATEGORY "'SECT - VI

2213

a concentration of 0.15 mg/l in one of
Available treatment methods can reduce

only to 0.2 mg/l and this pollutant is,
for limitation.

Beryllium was detected at
the 10 samples analyzed.
beryllium concentrations
therefore, not considered

Although these pollutants were not selected for limitation in
establishing nationwide regulations, it may be appropriate, on a
case-by-dase basis, for the local permitter to specify' effluent
limitations.

4. benzene
44. methylene chloride
70.diethyl phthalate
86. toluene

121. cyanide

The following pollutants were not selected for limitation because
they are detectable in' the effluent from lonly a small number' of
sources within the subcategory and they are,uniquely related to
only those sources. .

117. beryllium
125. selenium

TOXIC POLLUTANTS PRESENT BELOW CONCENTRATIONS ACHIEVABLE BY
TREATMENT

65. phenol
66. bis(2-ethylhexyl) phthalate
68. di-n-butyl phthalate
78. anthracene Ca)
81. 'phenanthrene ' (a)

114. antimony

for consideration ,in establishing limitation~.

The pOllutanfs listed below are n6t selected for consideration in
establishing limitations because they were not found in any raw
wastewater samples from this subcategory above concentrations
considered achievable py existing or available, treatment
technologies. These pollutants 'are discussed individually
following the list.

(a) Reported together, as a combined value

Selenium was detected in two of 10 samples at concentrations
ranging from 0.044 to 0.063 mg/l. These concehtrations are below

. the. minimum selenium concentration of 0.2 mg/l achievable by
available treatment methods. Additionally, these concentrations
of selenium may be attributable to its presence in the source
water at a concentration of 0.10 mg/l. Selenium, therefore, is
not considered for limitation.
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Toluene was detected above its treatable concentration of 0.01
mg/l in two of three samples analyzed at concentrations of 0.023
and 0.05 mg/l. This pollutant is not attributable to specific
materials or processes associated with the primary prec~ous

metals and mercury subcategory, and is not expected to be present
in the wastewater. For this reason, and because very little
removal of toluene can be expected with treatment, this pollutant
is not considered for limitation.

Benzene was detected above its treatable concentration of 0.01
mg/l in one of three samples analyzed at a concentration of 0.016
mg/l. This pollutant is not attributable to specific materials
or processes . associated with the primary precious metals and
mercury subcategory, and is not expected to be present in the
wastewater. For this reason, and because very little removal of
benzene can be expected with treatment, this pollutant is not
considered for limitation.

SECT - VIPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

Cyanide was measured at concentrations ranging from 0.049 to 0.2
mg/l in three of the four samples for which it was analyzed.
These concentrations are above the treatability concentration of
0.047 mg/l, but are suspected to be present because of source
water contamination. The source water was found to contain
cyanide at a concentration of 8.6 mg/l. Because of its presence
in the source water at a high concentration, cyanide is not
considered for limitation.

Diethyl phthalate was detected above its treatable concentration
of 0.01 mg/l in one of three samples analyzed at a concentration
of 0.016 mg/l. This pollutant is.not attributable to specific
materials or processes associated with the primary prec~ous

metals and mercury subcategory, and is not expected to be present
in the wastewater. For this reason, and because very little
removal of diethyl phthalate can be expected with treatment, this
pollutant is not considered for limi~ation.

Methylene chloride was detected above its treatability
concentration of 0.01 mg/l at concentrations ranging from 0.036
to 0.046 mg/l in all three samples analyzed. This pollutant is
not attributable to specific materials or processes associated
with the primary precious metals and mercury subcategory, but is
a common solvent used in analytical laboratories. Because
methylene chloride is not expected to be present in the
wastewater, as well as the high probability of sample
contamination, this pollutant is not considered for limitation.



The toxic pollutants listed below are selected for further
consideration in establishing Ilmitations and standards for this
subcategory. The pollutants selected for further consideration
for limitation are each discussed following the list.

Cadmium was detected above its treatable concentration (0.049
mg/l) in two of 10 raw wastewater samples analyzed. The

. treatable concentrations were· detected in silver chloride
reduction spent solution and calcine quench water. Therefore,
cadmium is selected for further consideration for limitation.

Chromium was detected above its treatable concentration of 0.07
mg/l in silver chloride reduction spent solution and calcine
quench water. The high~st concentration was 25 mg/l. All eight
other samples indicated that chromium was present, out at a
concentration below treatability. Therefore, chromium is
selected for further consideration for limitation.

IN

SECT - VI

CONSIDERATION

10 samples analyzed at
to 360 mg/l. These
concentration of 0.036

2215

six of the
from 0.84
above the

detected in
ranging
are well

arsenic
cadmium
chromium
copper
lead
mercury
nickel
silver
thallium
zinc

PRIMARY PRECIOUS METALS A~D MERCURY SUBCATEGORY

Mercury was
concentrations
concentrations

Copper was measured in two samples at concentrations above the
treatable concentration of 0.39 mg/l. Copper was also detected
in the remaining eight.samples, out at concentrations below that
achievable by treatment. The highest concentration of copper
found was 23,000 mg/l. Therefore, copper is selected for further
consideration for limitation. .
Lead was detected in six raw waste streams at concentrations
above the 0.08 mg/l attainable by identified treatment
technology. These concentrations ranged from 0.1 to 600 . mg/l.
For this reason, lead is selected for further consideration for
limitation.

Arsenic was detected in two of 10 samples at concentrations of
0.6 and 17 mg/l. The concentration achievable by treatment
methods is 0.34 mg/l. These concentrations were detected in
silver chloride reduction spent solution and calcine quench
water. Arsenic was detected, but at levels below treatability,
in the othe~ eight samples. Therefore, arsenic is selected for
further consideration for limitation.

115.
118.
119.
120.
122.
123.
124.
126.
127.
128.

TOXIC POLLUTANTS SELECTED FOR FURTHER
ESTABLISHING LIMITATIONS AND STANDARDS
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achievable by current treatment methods In addition, mercury
was detected in the remaining four samples, but at values below
the treatable concentration. For these -reasons, mercury is
selected for further consideration for limitation.

SECT - VIPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

Silver was detected in two samples at concentrations of 0.13 "and
6.1 mg/1. These concentra~ions are above silver's treatable
concentration of 0.07 mg/1. Silver is, therefore, selected for
further consideration for limitation.

Nickel was detected in the silver chloride reduction spent
solution at a concentration of 29 mg/l. The treatable
concentration for nickel is 0.22 mg/l. Nickel was detected, but
below treatable concentrations in all nine of the other samples.
Therefore, nickel is selected for further consideration for
limitation.

zinc was detected above its treatable concentration (0.23 mg/1)
in three of 10 samples analyzed. The quantifiable concentrations
ranged from 0.10 to 15.0 mg/1. Since zinc was - present in
concentrations exceeding the concentration achievable by
identified treatment technology, it is selected for consideration
for limitation.

Thallium was detected above its treatable concentration (0.34
mg/1) in two of 10 samples analyzed. The quantifiable
concentrations ranged from 0.12 to 2.6 mg/l. Since thallium was
present in concentrations exceeding the concentration achievable
by identified treatment technology, it is selected for
consideration for limitation.



Analytical Treatable DetectedQuantification Concentra- Number of Number of' Detected Below Below Treat-Concentrat ion tion StreaIM Samples Quantification able Concen-Pollutant (mg/l)(a) (mg/l)(b) Analyzed Analyzed ND Concentration tration
1. acenaphthene 0.010 0.01 2 3 32. acrolein 0.010 0.01 2 3 33. acrylonitrile 0.010 . 0.01 2 3 34. benzene 0.010 0.01 2 3 25. benzidine 0.010 0.01 2 3 36. carbon tetrachloride 0.010 0.01 2 3 37. chlorobenzene 0.010 0.01 2 3 38. 1,2 ,4-trichlorobem.ene 0.010 0.01 2 3 3N 9. hexachlorobenzene 0.010 0.01 2 3 ~N 1O. 1.2-d ichloroethane 0.010 0.01 2 3I-'

.j

-....] 11.1 ,1 •I-trichloroethane 0.010 0.01 2 3 312. hexachloroethane 0.010 0.01 2 3 :i13. 1,l-dichlornethane 0.010 0.01 2 3 314. 1,1.2-tric:.roethane 0.010 0.01 2 3 31". 1,I ,2 .2-tetrachloroethane 0.010 0.01 2 3 316. chloroethane 0.010 0.01 2 3 317. bis(chloromethyl) ether 0.010 0.01 2 3 318. bis(2-chloroethyl) ether 0.010 0.01 2 3 319. 2-chloroethyl vinyl ether 0.010 0.01 2 3 .,
J20. 2-chloronaphthalene 0.010 0.01 2 3 321. 2,4,6-trichlorophenol 0.010 0.01 2 3 322. parachlorometa cresol O.QIO 0.01 2 3 123. chloroform 0.010 0.01 2 3 324. 2-chlorophenol 0.010 0.01 2 3 325. 1,2-dichlorobe:Slene 0.010 0.01 2 3 326. 1,3-dichlorobenzene 0.010 0.01 2 3 327. 1,4-dif;llorobenzene 0.010 0.01 2 3 328. 3,3'-dichlorobenzidine 0.010 0.01 2 3 329. 1.I-dichloroethylene 0.010 0.01 2 3 330. 1.2-~-dichloroethylene 0.010 0.01 2 3 331. 2A -dichlorophenol 0.010 0.01 2 3 332. 1.2-dichloropropane 0.010 0.01 2 3 333. 1.3-dichloropropyi<:l.e 0.010 0.01 2 3 334. 2.4-dimethylphenol 0.010 0.01 2 3 3

Table VI-l

FREQUENCY OF OCCURRENCE OF PRIORITY POLLUTANTS
PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

RAW \JASTEWATER
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Table Vl-l (Continued)

FREQUENCY OF OCCURRENCE OF PRIORITY POLLUTANTS I'd
~

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY H

RAW WASTEWATER ~
~
I'd
~
tr.I

Analytical Treatable Detected Detected . ~
Quant Lfication Concentra- t«m>er of t«m>er of Detected Below Below Treat- Above 'freato
Concentrat Lon tLro StrealllS ~les Quantificat ion able Concen- able ConcenC:

Pollutant (mg/l)(a) (lIIg/l) (b) Analyzed Analyzed NO Qmcentration tration tration (J)-
35. 2,4-dinitrotoluene 0.010 0.01 2 3 3 ~

tr.I
36. 2,6-dinitrotoluene 0.010 0.01 2 3 3 1-3
37. 1,2-diphenylhydrazine 0.010 0.01 2 3 3 :J:"
38. ethylbenzene 0.010 0.01 2 3 3 t1

39. fluoranthene 0.010 0.01 2 3 3
(J)

40. 4-chlorophenyl phenyl ether 0.010 0.01 2 3 3
~41. 4-bra~henyl phenyl ether 0.010 0.01 2 3 3

l\.) 42. bis(2- loroisopropyl) ether 0.010 0.01 2 3 3 tJ
r-J 43. bLs(2-ehloroethoxy) methane 0.010 0.01 2 3 3 ~
I-' 44. methylene chloride 0.010 0.01 2 3 3 tr.I
00 45. methyl chloride 0.010 0.01 2 3 3 ~

46. methyl bromide 0.010 0.01 2 3 3 o·
c:::

47. brollK>forlll 0.010 0.01 2 3 3 ~

48. dichlorobrOl1Xlffiethane 0.010 0.01 2 3 3 t-<:
49. trLchlorofluoromethane 0.010 0.01 2 3 3
50. dichlorodifluorornethane 0.010 0.01 2 ;} 3

(J)

51. chlorodibraoomethane 0.010 0.01 2 3 3
c:::
OJ

52. hexachlorobutadiene 0.010 0.01 2 3 3 0

53. hexachlorocyclopentadiene 0.010 0.01 2 3 3 :J:"

54. isophorone 0.010 0.01 2 3 3 1-3
tr.I

55. naphthalene 0.010 0.01 2 3 3 G)

56. nitrobenzene 0.010 0.01 2 3 3 0
57. 2-nitrophenol 0.010 0.01 2 3 3 ~

58. 4-nitrophenol 0.010 0.01 2 3 3 t-<:

59. 2,4-dinitrophenol 0.010 0.01 2 3 3
60. 4,6-dinitro-o-cresol 0.010 0.01 2 3 3
61. N-nitrosodimethylamine 0.010 0.01 2 3 3 (J)

62. N-nitrosodiphenylallline 0.010 0.01 2 3 3 tr.I
63. N-nitrosodi-n-propylamine 0.010 0.01 2 3 3 0
64. pentachlorophenol 0.010 0.01 2 3 3 1-3

65. phenol 0.010 0.01 2 3 2 1
66. bis(2-ethylhexyl) phthalate 0.010 0.01 2 3 3
67. butyl benzyl phthalate 0.010 0.01 2 3 3 <:
68. di-n-butyl phthalate 0.010 0.01 2 3 1 2 H





l\J
l\J
l\J
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Table VI-l (Continued)

FREQUENCY OF OCCURRENCE OF PRIORITY POLLUTANTS
PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

RAW WASTEWATER

Analytical Treatable Il:! tee ted ~teeted

Q.uultiflcatioll O>ncentra- NJmber of 1'bJ:tber of ~tected Ilelow Ilelow 'l'reat- Above 'l'reat-
o>ncentration tion Streams Saf1lples Q..Ianti fication able Coneen- aole Coneen-

Pollutant (fOg/l) (a) (mg/l)(b) Analyzed Analyzed ND Concentration tration tration---- ----
127. thallillD 0.100 0.34 8 10 6 2 2
128. zinc 0.050 0.23 d 10 4 :3 :3

oil and grease 5.0 10.0 8 10 lJ O· 2
total suspended solids (TS$) 1.0 2.6 8 10 2 0 d

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

(b) 'rceatable concentrations are balled on perfomance of chemical precipitation, sedimentation, am filtl."ation.

(c) Reported together.

(d) Analytical quantification concentration for ~PA ~thod 335.2, Total Cyanide ~thods for <hemical Analysis of water and wastes, 1!:8\ 6OO/4-79-0:W,
March 1979.
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TABLE VI-2

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

1.
2.
3.
5.
6.
7.
8.
9.

'10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

, 31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
45.
46.
47.
48.
49.,

TOXIC POLLUTANTS NEVER DETECTED

acenaphthene
acrolein
acrylonitrile
benzidine
carbon tetrachloride
chlorobenzene
1, 2, 4-trichlorobenzene
hexachlorobenzene
1,2-dichloroethane
l,l,l-trichloroethane
hexachloroethane
l,l-dichloroethane
1,1,2-trichloroethane
1,1,2,2~tetrachloroethane

chloroethane
bis(2-chloromethyl) ether (deleted)
bis(2-chloroethyl) ether
2-chloroethyl vinyl ether
2-chloronaph~halene

2,4,6-t~ichlorophenol

parachlorometa cresol
chloroform
2-chlorophenol ,
1~2-dichlorobenzene

1,3-dichlorobenzene
1,4-dichlorobenzene
3,3 -dichlorobenzidine
l,l-dichloroethylene
1,2-trans-dichloroethylene
2,4-dichlorophenol
1,2-dichloropropane
1,3-dichloropropylene
2,4-dimethylphenol
2,4-dinitrotoluene
2,6-dinitrotoluene
1,2-diphenylhydrazine
ethylbenzene
fluoranthene
4-chlorophenyl phenyl ether
4-bromophenyl phenyl ether
bis(2-chloroisopropyl)ether
bis(2-chloroethoxy)methane
methyl chloride (chloromethane)
methyl bromide (bromomethane) ,
bromoform
dichlorobromomethane
trichlorofluorornethane (deleted)
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PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

TABLE VI-2 (Continued)

TOXIC POLLUTANTS NEVER DETECTED

50. dichlorodifluoromethane (deleted)
51. chlorodibromomethane
52. hexachlorobutadiene
53. hexachlorocyclopentadiene
54. isophorone
55. naphthalene
56. nitrobenzene
57. 2-nitrophenol
58. 4-nitrophenol
59. 2,4-dinitrophenol
60. 4,6-dinitro-o-cresol
61. N-nitrosodimethylamine
62. N-nitrosodiphenylamine
63. N-nitrosodi-n-propylamine
64. pentachlorophenol
67. butyl benzyl phthalate
69. di-n-octyl phthalate
71. qimethyl phthalate
72. benzo(a)anthracene
73. benzo(a)pyrene
74. 3,4-benzofluoranthene
75. benzo(k)fluoranthene
76. chrysene
77. acenaphthylene
79. benzo(ghi)perylene
80. fluorene
82. dibenzo(a,h)anthracene
83. indeno (1,2,3-cd)pyrene
84. pyrene
85. tetrachloroethylene
87. trichloroethylene
88. vinyl chloride
89. aldrin
90. dieldrin
91. chlordane
92. 4,4'-DDT
93. 4,4'-DDE
94. 4,4'-DDD
95. alpha-endosulfan
96. beta-endosulfan
97. endosulfan sulfate
98. endrin
99. endrin aldehyde
100. heptachlor

2222
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PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

TABLE VI-2 (Continued)

TOXIC POLLUTANTS NEVER DETECTED

101. heptachlor epoxide
102. alpha-BHC
103. beta-BHe
104. gamma-BHC
105. delta-BHC
106. PCB.1242 (a)
107. PCB-1254 (a)
108~ PCB-122l (a)
109. PCB-1232 (b)
110. PCB-1248 (b)
Ill. PCB-1260 (b)
112. PCB-1016 (b)
113. toxaphene
116. asbestos
129. 2,3,7 j 8-tetrachlorodibenzo-p-dioxin (TCDD)

(a),(b) Reported together, as a combined value
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CONTROL AND TREATMENT OPTIONS

CURRENT CONTROL AND TREATMENT PRACTICES

SECT -y VII

SECTION VII

CONTROL AND TREATMENT TECHNOLOGIES

PRIMARY PRECrOUSMETALS AND MERCURY SUBCATEGORY

All but one of the plants within this subcategory do not
discharge waste~ater. The one discharging facility discharges to
a surface water from a tailings pond. Zero discharge is achieved
in most plants through a combination treatment consisting of a
tailings pond and recycle or reuse. One of the three plants with
a smelter scrubber achieves zero discharge of that waste stream
by lOQ percent recycle. Partial recycle is used only on two
waste streams, the smelter scrubber and the calciner scrubber
wastewater. Table VII-l (page 2227) presents a summary of the
number of plants wi th each wastewater stn~am and the treatment
technologies currently in pla,ce.

The preceding sections of this supplement discussed the sources,
flows, and characteristics of the wastewaters from primary
precious metals and mercury plants. This section summarizes the
description of these wastewaters and indicates the treatment
technologies which are currently practiced in the primary
precious metals and mercury subcategory for each waste stream.
Secondly, this section presents the control and treatment
technology options which were examined by the Agency for possible
application to the primary precious metals and mercury
subcategory.

The Agency examined three control and treatment technology
options that are applicable to the primary precious metals and
mercury subcategory. The options selected for . evaluation
represent a combination of in-process flow reducfion, preliminary
treatment technologies applicable to individual waste streams,
and end-of-pipe treatment technologies. The effectiveness of
these technologies is discussed in Section VII of Vol. I.

This section presents a summary of the control and treatment
technologies that are currently being applied to each of the
sources generating wastewater in this subcategory. As discussed
in Section V, wastewater associated with the primary' precious
metals and mercury subcategory is characterized by the presence
of the toxic metal pollutants, suspended solids, and oil and
grease. This analysis is supported by the raw (untreated)
wastewater data presented for specific sources. Construction of
one wastewater treatment system for combined treatment allows
plants to take advantage of economic scale and in some instances
to combine streams of different alkalinity .to reduce treatment
chemical requirements.
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OPTION B

OPTION C

SECT - VII

subcategory
reduce the

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

OPTION A

Preliminary treatment consisting of oil skimming to remove oil
and grease is also included in Option A. .

Option B for the primary precious metals and mercury subcategory
consists of the Option A (oil skimming, chemical precipitation
and sedimentation, ion exchange) treatment scheme plus flow
reduction techniques to reduce the discharge of wastewater
volume. In-process changes which allow for recycle of
electrolytic cells wastewater and calciner scrubber water are the
principal control mechanisms for flow reduction.

Option A for the primary precious metals and mercury
requires control and treatment technologies to
discharge'ofwastewater pollutant mass.

The Option A treatment scheme consists of chemical precipitation
and sedimentation technology and ion exchange as a polishing
s~ep. Specifically, lime or some other alkaline compound is used
to precipitate metal ions as metal hydroxides. The metal
hydroxides and suspended solids settle out and the sludge is
collected. Vacuum filtration is used to dewater sludge.

Option C for the primary precious metals and mercury subcategory
consists of all control and treatment requirements of Option B
(in-process flow reduction, oil skimming, chemical precipitation
and sedimentation, ion exchange) plus multimedia filtration
technology added at the end of the option B treatment scheme.
Multimedia filtration is used to remove suspended solids,
including precipitates of metals, beyond the concentration
attainable by gravity sedimentation. The filter suggested is of
the gravity, mixed-media type, although other forms of filters,
such as rapid sand filters or pressure filters would perform
satisfactorily. The addition of filters also provides consistent
removal during periods in which there are rapid increases in
flows or loadings of pollutants to the treatment system.



Table VII-l

SUMMARY OF WASTE STREAMS AND TREATMENT PRACTICES
IN PRIMARY PRECIOUS METALS AND MERCURY PLANTS

tu
tu
tu
-...]

Waste Stream

Smelter wet air pollution control

Silver chloride reduction spent solution

Electrolytic cells wet air pollution
control

Electrolyte preparation wet air pollu-
tion control ~

Silver crystals wash water

Gold slimes acid wash and water rinse

Calciner wet air pollution control

Calcine quench water

Calciner stack gas contact cooling water

Condenser blowdown

Mercury cleaning bath water

Number of
Plants With

. Was te Stream

3

2

1

. 1

1

Numb'er of
Plants With

Tailings Pond
Treatment

2

2

1

1
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Plants With
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3

1
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OPTION B

TREATMENT OPTIONS FOR EXISTING SOURCES

oil-water
and end
chemical

multimedia

SECT - VIII

SECTION VIII

VII, three treatment options have been
primary precious' metals and mercury

are summarized below ,and schematically
through X-3 (page 2264 - 2266).

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

OPTION C

Option A consists of preliminary treatment using oil-water
separation where required and chemical precipitation and
sedimentation and ion exchange end-of-pipe technology.

This section presents a summary of compliance costs for the
primary' precious metals and mercury subcategory and a description
of the treatment options and subcategory-specifi'c assumptions
used to develop these estimates. Together with the estimated
pollutant reduction performance presented in Sections IX, X, XI,
and XII of this supplement, tpese cost estimates provide a basis
for evaluating each regulatory option. These cost estimates are
also used in determining the probable ,economic impact of
regulation on the subcategory at different pollutant discharge
levels. In addition, this section addresses nonwater quality
environmental ,impacts of wastewater treatment and control
alternatives, including air pollution, solid wastes, and energy
requirements, which are specific to the primary precious metals
and mercury subcategory.,

COSTS, ENERGY, AND NONWATER QUALITY ASPECTS

Option B consists of in-process flow reduction and oil-water'
separation preliminary t,reatment where required, and end-of-pipe
technology consisting of chemical precipitation and sedime~tation

and ion exchange. The in-process flow reduction measure consists
of the recycle of electrolytic cells scrubber water, and calciner
scrubber water through holding tanks.

COST METHODOLOGY

Option C requires the in-process flow reduction and
separation preliminary treatment measures of Option B,
of-pipe treatment technology consisting of
precipitation, sedimentation, ion' exchange ~nd

filtration.

A detailed discussion of the-methodology used to develop the
compliance costs is presented in Section VIII of Vol. I. Plant-

As discussed in Section
developed for existing
sources. The options
presented in Figures X-I

'OPTION A
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SOLID WASTE

ENERGY REQUIREMENTS

SECT - VIIIPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

NONWATER QUALITY ASPECT

by-plant compliance costs for the nonferrous metals manufacturing
category have been revised as necessary following proposal.
These revisions calculate incremental costs, above treatment
already in place, necessary to comply with the promulgated
effluent limitations and standards' and are presented in the
administrative record supporting this regulation. A comparison
of the costs developed for proposal and the revised costs for the
final regulation are presented in Table VIII-l (page 2230) for
the direct discharger in this subcategory.

Each of the general assumptions used to develop compliance costs
is presented in Section VIII of Vol. I. No subcategory-specific
assumptions were used in developing compliance costs for the
primary precious metals and mercury subcategory.

The methodology used for determining the energy requirements for
the various options is discussed in Section VIII of the General
Development Document. Energy requirements for the three options
considered are estimated at 10,900 kWh/yr, 10,900 kwh/yr, and
11,200 kwh/yr for Options A, B, and C, respectively. Option B
energy requirements are the same as those for Option A because
the one discharging plant has no flow reduction. Option C, which
includes filtration, increases energy consumption over Option B
by approximately three percent. Option C represents roughly 3.5
percent of a typical plant's electrical energy usage. It 'is
therefore concluded that the energy requirements of the treatment
options considered will not have significant impact on total
plant energy consumption.

A general discussion of the nonwater quality aspects of the
control and treatment options considered for the nonferrous
metals category is contained in Section VIII of Vol. I. Nonwater
quality impacts specific to the primary precious metals and
mercury subcategory, including energy requirements, solid waste
and air pollution, are discussed below.

Sludge generated in the primary precious metals and mercury
subcategory is due to oily wastes from oil-water separation and
the precipitation of metal hydroxides and carbonates using lime.

Sludges associated with the primary precious metals and mercury
subcategory will necessarily contain quantities of toxic metal
pollutants. These sludges are not subject to regulation as
hazardous wastes since wastes generated by primary smelters and
refiners are currently exempt from regulation by Act of Congress
(Resource Conservation and Recovery Act (RCRA), Section 3001(b»,
as interpreted by EPA. If a small (5-10%) excess of lime is
added during treatment, the Agency does not believe these sludges
would be identified as hazardous under RCRA in any case.
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AIR POLLUTION

Although it is the Agency's view that solid wastes generated as" a
result of these guidelines are not expected to be hazardous,
generators of these wastes mtist test the waste to determine if
the wastes" meet any of the characteristics of hazardous waste
(see 40 CFR 262.11).

SECT - VIIIPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

(Compliance costs include this amount of lime.) This judgment is
based on the results of Extraction Procedure (EP) toxicity tests
performed on similar sludges (toxic metal-bearing sludges)
generated by other industries such as the iron and steel
industry. A small amount of excess lime was added during
treatment, and the sludges subsequently generated passed the
toxicity test. See CFR 8261.24. Thus. the Agency believes that
the wastewater sludges will similarly not be EP toxic if the
recommended technology is applied.

If these wastes should be identified or are listed as hazardous,
they will come within the scope of RCRA's "cradle to grave"
hazardous waste management program, reql1iring regulation, from
the point of generation to point of final disposition. EPA's
gener-ator standards would require generators of hazardous
nonferrous metals manufacturing wastes to meet containerization,
'labeling, recordkeeping, and reporting requirements; if plants
dispose of hazardous wastes off-site, they would have to prepare
a manifest which would track the movement of the wastes from the
generator's premises to a permitted off-site treatment, storage,
or disposal facility. See 40 CFR 262.20 45" FR 33142 (May 19,
1980), as amended at 45 FR 86973 (December 31, 1980). The
transporter regulations require transporters of ha~ardous wastes
to comply with the manifest system to assure that the wastes are
deiivered to a permitted facility. See 40 CFR 263.20 45 FR 33151
(May 19, 1980), as amended at 45 FR 86973 (December 31, 1980).
Finally costs. for wastewater treatment the cost of hauling and
disposing of these wastes. For more details, see Section VIII of
the General Development Document.

Sludge generation for BPT of the primary precious. metals and
mercury subcategory· is estimated at 208 metric tons per year.
Sludge generation for BAT is not expected to be significantly
different.

There is no reason to believe that any substantial air pollution
problems will result from implementation of oil-water separation,

. chemical precipitation, sedimentation, multimedia filtration and
ion exchange. These technologies transfer pollutants to solid
waste and are not likely to transfer pollutants to air.



COST OF COMPLIANCE FOR THE PRIMARY PRECIOUS METALS
AND MERCURY SUBCATEGORY

DIRECT DISCHARGERS

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

(March, 1982 Dollars)

SECT - VIII

26,800

26,800

27,3003,025

-2,200

2,200

Promulgation Costs
Capital Annual
Cost Cost

9,000

9,000

10,000

Table VIII-1
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Proposal Costs
Capital Annual

Cost Cost

27,500

27,500

30,000

A

C

B

Option



TECHNICAL APPROACH TO BPT

The Agency studied the primary precious metals and mercury
subcategory to identify the processes used, the wastewaters
generated. and the treatment processes installed. Information
was collected from the category using data collection portfolios,
and specific plants. were sampled and the wastewaters analyzed.
In making technical assessments of da~a, reviewing manufacturing
processes, and assessing wastewater treatment technology options,
indirect and direct dischargers have been considered as a single
group.

This section defines the effluent characteristics attainable
through the application of best practicable control technology
currently a.vailable (BPT). BPT reflects i:he existing performance
by plants of various sizes, ages, and manufacturing processes
within the primary precious metals and ml~rcury subcategory, as
well as the established performance of the recommended BPT
systems. Particular consideration is given to the treatment
already in place at plants within the data base.

The factors considered in identifying BPT include the total cost
of applying the technology in relation to th~ effluent reduction
benefits' from such ,application, the age of equipment and
facilities involved, the manufacturing processes e~ployed,

nonwater quality environmental impacts . (including energy
requirements), and other factors the Administrator considers
appropr iate • In general,' the BPT .level r.~presents the average of
the existing performances' of plants of various ages, sizes,
processes, or other common characteristics. Where existing
performance is uniformly inadequate, BPT may be transferred from
a different subcategory or category. Limitations based on
transfer of technology are supported by a rationale concluding
that the technology is, indeed, transferable, and a reasonable
prediction that it will be capable of achieving the prescribed
effluent limits (see Tanner's Council of America v. Train, 540
F.2d 1188 (4th Cir. 11/6). BPT focuses on end-of-pipe treatment
rather than process changes or internal controls, except where
such practices are common within the subcategory.

SECT - IX

precious metals and
into nine potential
discharge rates, and

these wastewaters is
will be developed for

SECTION IX

BEST PRACTICABLE CONTROL TECHNOLOGY
CURRENTLY AVAILABLE

PRIMARY PREC~OUS METALS AND MERCURY SUBCATEGORY

2233

As explained. in Section IV, the primary
mercury subcategory has been subdivided
wastewater sources. Since the water use,
pollutant characteristics of each of
potentially unique, effluent limitations
each of the nine subdivisions or segments.
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The mass loadings which are allowed under BPT for each plant will
be the sum of the individual mass loadings for the various

SECT ... IXPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

For each of the subdivisions, a specific approach was followed
for the development of BPT mass limitations. The first·
requirement to develop these limitations is to account for
production and flow variability from plant to plant. Therefore,
a unit of production or production normalizing parameter (PNP)
was determined for each waste stream which could then be related
to the flow from the process to determine a production normalized
flow. Selection of the PNP for each process element is 'discussed
in Section IV. Each process within the subcategory was then
analyzed to determine (I) which subdivisions were present, (2)
the specific flow rates generated for each subdivision, and (3)
the specific production normalized flows for each subdivision.
This analysis is discussed in detail in Section V. Nonprocess
wastewaters such as rainfall runoff and noncontact cooling water
are not considered in the analysis.

Production normalized flows for each subdivision were then
analyzed to determine the flow to be used as part of the basis
for BPT mass limitations. The selected flow (sometimes referred
to as a BPT regulatory flow or BPT discharge rate) reflects the
water use controls which are common practices within the
category. The BPT regulatory flow is based on the average of all
appli9able data. Plants with normalized flows above the average
may have to implement some method of flow reduction to achieve
the BPT limitations. '

The second requirement to calculate mass limitations is the set
of concentrations that are achievable by application of the BPT
level of treatment technology. Section VII discusses the various
control and treatment technologies which are currently in place
for each wastewater source. In most cases; the current control
and treatment technologies consist of a combination of tailings
ponds and reuse and recycle of process water. Chemical
precipitation and sedimentation technology and performance is
transferred to this subcategory, because current treatment is
inadequate. Oil skimming is applied to streams with treatable
concentrations of oil and grease. Ion exchange technology is
being added for the removal of 901d.

Using these regulatory flows and the achievable concentrations,
the next step is to calculate mass loadings for each wastewater
source or subdivision. This calculation was made on a stream-by
stream basis, primarily because plants in this subcategory may
perform one or more of the operations in various combinations.

The mass loadings (milligrams of pollutant per troy ounce or
metric ton of production - mg/T.O. or mg/kkg) were calculated by
mUltiplying the BPT regulatory flow (l/T.O. or l/kkg) by the
concentration achievable by tha BPT level of treatment technology
(mg/l) for each pollutant parameter to be limited under BPT.
These mass loadings are published in the Federal Register and in
CFR Part 421 as the effluent limitations guidelines.
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BPT OPTION SELECTION

INDUSTRY COST AND POLLUTANT REMOVAL ESTIMATES----

SECT - IXPRIMARY PRECIOUSiMETALS AND MERCURY SUBCATEGORY

The technology basis for the promu1gatE!d BPT limitations is
Option A, , chemical precipitation and sedimentation technology to
remove metals and solids from combined wastewaters and to control
pH, ion exchange as a polishing step to remove gold, and oil
skimming to remove oil and grease. This technology is in-place
at the discharger in this subcategory. This technology differs
from proposed BPT by the addition of ion exchange. The
pollutants specifically promulgated for regulation at BPT are
arsenic, lead, mercury, silver, zinc, oil and grease, TSS, and
pH.

wastewater sources which are fO\lndatparticu1ar plants.
Accordingly, all the wastewater generated witqin a plant may be
combined for treatment in a single or common, treatment system,
but the effluent limitations for these combined, wastewaters are
based on the various wastewater sources which actualiy contribute
to the combined flow. This method accounts for the variety of
combinations of wastewater sources and production processes which
may be found at primary precious metals arid mercury p1an.ts.

The Agency usually establishes wastewater limitations in terms of
mass rather than concentration. This approach prevents the use
of dilution as a treatment method (except for controlling pH).
The production normalized wastewater flow (l/T.a. or 1/kkg) is a
link between the production, openations and the effluent
limitations. The pollutant discharge ,attributable' ·toeach
operation can be calculated from the normalized flow and effluent
concentration achievable by the treatment technology and summed
to deriv~ an appropriate limitation for each plant.

In balancing costs in relation to pollutant removal estimates,
EPA considers; the volume and nature of existing discharges, the
volume and nature of discharges expected,after application of
BPT, the general environmental effects of the pollutants, and the
cost and economic impacts of the required pollution control
level. The Act does not require or permit consideration of water
quality problems attributable to particular point sources or
industries, or water quality improvements in particular water
quality bodies. Accordingly, water quality considerations were
not the basis for selecting the proposed or promulgated BPT. See
Weyerhaeuser Company v. Cost1e, 590 F.2d 1011 (D.C. Cir. 1978).

The methodology for calculating pollutant removal estimates and
plant compliance costs is discussed in Section X. The pollutant
removal estimates have been revised since proposal based on new
flow and production data submitted to EPA thr6ugh industry
cQmments. Table X-2 (page 2256) shows the estimated pollutant
removals for each treatment option for direct dischargers.
Compliance costs are presented in Table X-·3 (page ,2257) •
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WASTEWATER DISCHARGE RATES

The promulgated BPT wastewater discharge rate for smelter wet air
pollution control is 1.3 liters per troy ounce (0.343 ga1/T.O.)
of gold and silver smelted. Since the Agency received no
comments on th:s issue from industry, it decided to incorporate

flow
for
BPT

SECT - IXPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

SMELTER WET AIR POLLUTION CONTROL

Section V of this supplement further describes the discharge
rates and presents the water use and discharge flow rates
each plant by subdivision. The proposed and promulgated
discharge rates are discussed individually below.

Implementation of the promulgated BPT limitations will remove
annually an estimated 50,442 kg of priority metals and 3,310 kg
of TSS. We project a capital cost of $2,200 and an annualized
cost of $26,800 (1982 dollars) for achieving promulgated BPT
limitations.

At proposal, EPA was considering a BPT wastewater discharge rate
for this waste stream of 1.3 liters per troy ounce, based on 90
percent recycle. Recycle is demonstrat'edfor this waste stream;
three plants reporting a smelter scrubber indicated recycle rates
of 76 to 100 percent on scrubber liquor. For this reason, EPA
considered reducing the discharge allowance for this stream and
solicited comments from industry.

More stringent technology options were not selected for
promulgated BPT since they require in-process changes or end-of
pipe technologies less widely practiced in the subcategory, and,
therefore, are more appropriately considered under BAT.

A BPT discharge rate is calculated for each subdivision based on
the average of the flows of, the existing plants, as determined
from analysis of the dcp. The discharge rate is used with the
achievable treatment concentration to determine BPT effluent
limitations. Since the discharge rate may be different for each
wastewater source, separate production normalized discharge rates
for each of the nine wastewater sources are discussed below and
summarized in Table IX-l (page 2246). The discharge rates are
normalized on a production basis by relating the amount of
wastewater generated to the mass of the intermediate product
which is produced by the process associated with the waste
stream, in question. These production normalizing parameters are
also listed in Table IX-I.

The BPT wastewater discharge rate proposed for smelter wet air
pollution control was 13.2 liters per troy ounce (3.5 gal/troy
ounce) to gold and silver smelted, based on zero percent recycle.
This rate was allocated only for plants practicing wet air
pollution control for the smelter. Three plants reported this
waste stream, as shown in Table V-I (page 2189). The BPT ,rate
was based on the average water use rate for these three plants
(25.8, 8.4, and 5.3 liters per troy ounce).
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CALCINER WET AIR POLLUTION CONTROL

SILVER CHLORIDE REDUCTION SPENT SOLUTION

SECT - IXPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY,

CALCINE QUENCH WATER

,The proposed and promulgated BPT wastewater discharge rate, for
the calciner wet air pollution control is 186,200 l/kkg (49,200
gal/kkg) ,of mercury condensed. This normalized ,flow is based
upon the sum of the flows from three in-·ser ies scrubbers at the

,only facility reporting a calciner scrubber (plant 1124). Table
V-5 (page 2291) summarizes the water use and discharge,rates for
this subdivision. This discharge rate represents 16 percent
recycle of scrubber liquor, which is the rate currently achieved
by the one plant with this stream.

The ,proposed and promulgated BPT wastewater discharge rate for
calcine quench water is 17,600 l/kkg (4 p 650 gal/kkg) of mercury
oondensed. This production normalized discharge rate is based

The proposed and promulgated BPT wastewa,ter ,discharge rate for
the electrolyte preparation wet air pollution control is 0.05
liters per troy ounce (0.013 ~al/troy ounce) of silver in the
electrolyte produced. This normalized flow is based upon the
on~y value reported for, this subcategory. Water' use and
discharge rates are provided in Table V-4 (page 2190).

the 90 percent recycle rate for this waste stream. Consequently,
,the promulgated,BPT flow is based on 90 percent recycle of the
'average water use reported by the three plants with this waste
's,tream. ,

, "

The proposed and promulgated BPT wastewater discharge rate for
s,ilver chlor ide reduction spent solution is 0.4 liters per troy
ounce (0.11 gal/troy ounce) of silver reduced in solution. Water
use and discharge rates are presented in Table V-2 (page 2189').
The proposed BPT discharge rate was based on the flow' reported by
one plant. Since proposal, EPA received comments from a second
plant reporting this waste stream. Flow and production data for
this, plant were not quantified precisely enough co calculate a

'. produc.t.ion normalized floW. Thus, the promulgated BPTflow rate
, is based on the values reported by the initial plant and is equal
to the proposed flow rate.

,ELECTROLYTIC CELLS WET AIR POLLUTION CONTROL

The propos,ed and promulgated BPT wastewater discharge rate for
the, electrolytic cells wet air pollution control is'198 ,liters

'per troy ounce (52.3 gal/T.O.) of gold r'efined electrolytically.
This normalized flow is based upon the only value reported for
this subcategory. The reported water use and discharge rates are
presented in Table V-3 (page 2190).

ELECTROLYTE PREPARATION WET AIR POLLUTION CONTROL
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REGULATED POLLUTANT PARAMETERS

MERCURY CLEANING BATH WATER

SECT - IX

122.
123.
126.
128.

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

lead
mercury
silver
zinc
gold
oil and grease
total suspended solids (TSS)
pH

EFFLUENT LIMITATIONS

CALCINER STACK GAS CONTACT COOLING WATER

The proposed and promulgated BPT wastewater discharge rate
selected for ca1ciner stack gas contact cooling water is 4,150
l/kkg (1,096 gal/kkg) of mercury condensed. This discharge rate
is equivalent to the discharge rate of the only plant reporting
this waste stream. Table V-7 (page 2191) presents the reported
water use and discharge rates for this waste stream.

The raw wastewater concentrations from individual operations . and
the subcategory as a whole were examined to select certain
pollutant parameters for limitation. This examination and
evaluation is presented in Sections VI and X. Eight pollutants
or pollutant parameters are selected for limitation under BPT and
are listed below:

upon the only reported value for this waste stream. Water use
and discharge rates are presented in Table V-6 (page 2191).

The proposed and promulgated BPT wastewater discharge rate for
mercury cleaning bath water is ~,400 l/kkg (370 gal/kkg) of
mercury condensed. This normalized flow is equivalent to the
only reported water discharge rate for this waste stream. Table
V-9 (page 2192) provides the reported water use and discharge
flows for this subdivision.

CONDENSER BLOWDOWN

The proposed and promulgated BPT wastewater discharge rate for
condenser b1owdown is 13,aOO l/kkg (3,646 ga1/kkg) of mercury
condensed. Water use and discharge rates for this waste stream
are provided in Table v-a (page 2192). The condenser b1owdown
normalized discharge rate is based upon the only value reported
for this waste stream.

The concentrations achievable by application of the promulgated
BPT treatment are explained in Section VIr of this supplement.
The achievable treatment concentrations (both one-day maximum and
monthly average values) are multiplied by the BPT normalized
discharge flows summarized in Table IX-l (page 2240) to calculate



2239

the mass of pollutants allowed to be discharged per mass of
produdt. The results of these ca1bulations in milligrams of
pollutant per troy ounce or kilogram of product represent the BPT
effluent limitations and are presented in Table IX-2 (page 2241)
for each individual waste stream. '

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY SECT - IX



Table IX-l

BPT WASTEWATER DISCHARGE RATES FOR THE
PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY I'd
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PNP

troy ounce of silver reduced
in solution

kkg of mercury condensed

0.11

0.343 troy ounce of gold and silver
smelted

52.3 troy ounce of silver refined
e~ectrolytically

0.013 troy ounce of silver in elec
trolyte produced

370

4,650 kkg of mercury condensed

1,096 kkg of mercury condensed

3,646 kkg of mercury· condensed

49,200 kkg of mercury condensed

0.05

1.3

0.4

198

BPT Discharge Rate

17,600

4,150

13,800

1 ,400

(f/T.O. 19aI/T.O.
or l/kkg) or gal/kkg)

186,200

Waste Stream

2. Silver chloride reduction
spent solution

1. 'Smelter wet air pollution
control

3.' Electrolytic cells wet air
pollution control

4. Electrolyte preparation
wet air pollution ~ontrol

5. Calciner wet air pollution
control

6. Calcine quench water

7. Calciner stack gas contact
cooling water

8. Condenser'blowdown

9. Mercury cleaning bath water
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Smelter Wet Air Pollution Control BPT

. PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

mg/troy ounce of gold and silver smelted

SECT - IX

l~aximum for
monthly average

1.209
0.195
0.234
1.300
0.260
0.130
1.651
0,.221
1.183
0.793

15 •. 600
25.350

,at all times

,Maximum for
monthly average

TABLE IX-2

.2.717
0.442
0.572
2.470
0.546
0.325
2.496
0.533
2.665
1.898
0.130

26.000
53.300

7.5 to 10.0

2241

Maximum for
anyone day

Maximum for
anyone day

BPT MASS LIMITATIONS FOR THE PRI~~Y PRECIOUS METALS
AND MERCURY SUBCATgGORY

(a)

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel

*Silver
Thallium

*Zinc
*Gold
*Oil and Grease
*TSS
*pH Within the range of

*Regulated Pollutant

Pollutant or
pollutant property

mg/troy ounce cd silver reduced in solution

Arsenic
,-

0.836 0.372
Cadmium 0.136 0.060
Chromium 0.176, 0.072

. Copper 0.760 0.400
*Lead 0.168 0.080
*Mercury .0.100 0.040
Nickel ,0.768 0.508

*Si1ver 0.164 0.068
Thallium 0.820 0.364

*Zinc 0.584 0.244
*Gold 0.040
*Oil and Grease 8.000 4.800
*TSS 16.400 7.800
*pH Within the range of 7.5 to 10.0 at all times

(b) Silver Chloride Reduction Spent Solution BPT

Pollutant or
pollutant property



PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

mg/troy ounce of silver in electrolyte produced

mg/troy ounce of silver refined electrolytically

184.100
29.700
35.640

198.000
39.600
19.800

251.500
33.660

. 180.' 200
120.800

Maximum for
monthly average

Maximum for
monthly average

2,376.000
3,861.000

at all times

0.047
0.008
0.009
0.050
0.010
0.005
0.064
0.009
0.046
0.031

0.600
0.975

at all times

2242

0.105
0.017
0.022
0.095
0.021
0.013
0.096
0.021
0.103
0.073
0.005
1.000
2.050

7.5 to 10.0

413.800
67.320
87.120

376.200
83.160
49.500

380.200
81.180

405.900
289.100
19.800

3,960.000
8,118.000

of 7.5 to 10.0

Maximum for
anyone day

Maximum for
anyone day

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel

*Silver
Thallium

*Zinc
*Gold
*Oil and Grease
*TSS
*pH Within the range

TABLE IX-2 (Continued)

BPT MASS LIMITATIONS FOR THE PRIMARY PRECIOUS METALS
AND MERCURY SUBCATEGORY

*Regulated Pollutant

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel

*Silver
Thallium

*Zinc
*Gold
*Oil and Grease
*TSS
*pH Within the range of

Pollutant or
pollutant property

(c) Electrolytic Cells Wet Air Pollution Control BPT

Pollutant or
pollutant property

(d) Electrolyte Preparation Wet Air Pollution Control BPT



Calciner Wet Air Pollution Control BPT

mg/kg (lb/million lbs) of mercury condensed

mg/kg (lb/million lbs) of mercury condensed

SECT ,.. IX

173.200
27.930
33.520

186.200
37.240
18.620

236.500
31.650

169.400
113.600

Maximum for .
monthly average

Maximum for
monthly average

2,234.000
3,631.000

cit all times

1,6.370
2.640
3.168

17.600
3.520

. 1.760
22.350
. 2.992'
16.020
10.740

211.200
343.200

at all times

2243

36.780
. 5.984

7.744
33.440
7.392
4.400

33.790'
7.216

36.• 080
25.700
1.760

352.000
721.600
7.'5 to 10.0

Maximum for
anyone -day

Maximum for
anyone day

TABLE IX-2 (Continued)

BPT MASS LIMITATIONS FOR THE PRIMARY PRECIOUS METALS
AND MERCURY SUBCATEGORY

PRIMARY ,PRECIOUS METALS AND MERCURY SUBCATEGORY"

Arsenic 389.200
Cadmium 63.310
Chromium 81.930
Copper 353.800

*Lead ' 78.200
*Mercury 46.550
Nickel 357.500

*Silver 76.340
Thallium 381.700

*Zinc 271.900
*Gold 18.620
*Oil and Grease 3,724.000
*TSS 7,634.000
*pH Within the range of 7.5 to 10~0

Pollutant or
pollutant property

*Regulated Pollutant

Pollutant or
pollutant property

(f) Calcine Quench Water BPT

(e)

·Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel

*Silver
Thallium

*Zinc
*Gold
*Oil and Grease
,*TSS
*pH Within the range of



TABLE IX-2 (Continued)

BPT MASS LIMITATIONS FOR THE PRIMARY PRECIOUS METALS
AND MERCURY SUBCATEGORY

PRIMARY .. PRECIOUS METALS AND MERCURY SUBCATEGORY

rng/kg (lb/millionlbs) of mercury condensed

SECT - IX

3.860
0.623
0.747
4.150
0.830
0.415
5.271
0.706
3.777
2.532

49.800
80.930

at all times

Maximum for
monthly average

2244

8.674
1.411
1.826
7.885
1.743
1.038
7.968
1.702
8.508
6.059
0.415

83.000
170.200
7.5 to 10.0

Ma.ximum for
anyone day

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel

*Silver
Thallium

*Zinc
*Gold
*Oil and Grease
*TSS
*pH Within the range of

(h) Condenser Blowdown BPT

Pollutant or Maximum for Maximum for
pollutant property anyone day monthly average

rng/kg (lb/million lbs) of mercury condensed

Arsenic 28.84,0 12.830
Cadmium 4.692 2.070
Chromium 6.072 2.484
Copper 26.22(' 13.800

*Lead 5.79l': 2.760
*Mercury 3.450 1.380
Nickel 26.500 17.530

*Silver 5.658 2.346
Thallium 28.290 12.560

*Zinc 20.150 8.418
*Gold 1.380
*Oil and Grease 276.000 165.600
*TSS 565.800 269.100
*pH Within the range of 7.5 to 10.0 at all times

*Regulated Pollutant

Pollutant or
pollutant property

(g) Calciner Stack Gas Contact Cooling Water BPT



TABLE IX-2 (Continued)

BPT MASS LIMITATIONS FOR THE PRIMARY PRECIOUS METALS
AND MERCURY SUBCATEGORY

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY,

mg/kg (lb/million lbs) of mercury condensed

Arsenic 2.926 1.302
Cadmium 0.476 0.210
Chromium 0.616 0.252
Copper 2.660 1.400

*Lead 0.588 0.280
*Mercury 0.350 0.140
Nickel 2.688 1.778

*Silver 0.574, 0.238
Thallium 2.870 1.274

*Zinc 2.044 . 0.854
*Gold 0.140
*Oil and Grease 28.000 16.800
*TSS 57.400 27.300
*pH Within the range of 7.5 to 10.0 at all times

*Regulated Pollutant

SECT - IX

Maximum for
monthly average

2245

Maximum for
anyone day

Pollutant or
pollutant property

(i) Mercury Cleaning Bath Water BPT
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BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE

-
TECHNICAL APPROACH TO BAT

SECT·- X

SECTION X

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

For the development of BAT effluent limitations, mass; loadings
were calculated for each wastewater source or subdivision in the
subcategory using the same technical approach as des;cribed in
Section IX for BPT limitations development. The dif1:erences in
the mass loadings for BPT and. aAT are due to increased treatment
effectiveness achievable with the more sophisticated BAT
treatment technology and reductions in the effluent flows
allocated to various waste streams.

The Agency reviewed a wide range bf technology options and
evaluated the available possibilities to ensure that the most
effective and beneficial technologies were used as thE~ basis of
BAT. To accomplish this, .. the Agency elected to examine three
technology options which could be applied to the primary precious
metals and mercury subcategory as alternatives for thE~ basis of
BAT effluent limitations.

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

The factors considered in assessing best available technology
economically achievable (BAT) include the age of equipment and
facilities involved, the proce~s used, process changes, nonwater
quality environmental impacts (including energy requirements),
and the costs of application of such technology (Section 304(b)
(2)(B) of the Clean Water Act). BAT represents the best
available technology economically achievable at plants of various
ages, sizes, processes, or other characteristics. BAT may
include feasible process changes or ihte~ncllcontrols, even when
not in common practice.

The .statutory assessment bf BAT considers costs, but does not
require a balancirigof costs against pollutant removal::; However,
in· assessing the propo~ed and promulgated BAT, the Agency has
given substantial weight to the economic achievability of the

. technology.
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OPTION A

OPTION B

SECT - XPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

Option A (Figure X-l, page 2264):

In summary, the treatment technologies considered for the primary
precious metals and mercury subcategory are:

Option C (Figure X-3 page 2266) is based on

Option B (Figure X-2 page 2265) is based on

o In-process flow reduction of wet air pollution control
water

o Oil skimming p~eliminary treatment for streams containing
oil and grease at treatable concentrations

o Chemical precipitation and sedimentation
o Ion exchange

o Oil skimming preliminary treatment for streams containing
oil and grease at treatable concentrations

o Chemical precipitation and sedimentation
o Ion exchange

o In-process flow'reduction of wet air pollution control
water

o Oil skimming preliminary treatment for streams containing
oil and grease at treatable concentrations

o Chemical precipitation and sedimentation
o Multimedia filtration
o Ion exchange

The three options examined for BAT are further discussed below.
The first option considered is the same as the BPT treatment
technology which was presented in section IX.

Option A for the primary precious metals and mercury subcategory
is equivalent to the control and treatment technologies which
were analyzed for BPT in Section IX. The BPT end-of-pipe
treatment scheme includes chemical precipitation and
sedimentation (lime and settle) technology, with oil skimming
preliminary treatment of wastewaters containing treatable
concentrations of oil and grease and ion exchange as a polishing
step (see Figure X-l). The discharge rates for Option A are
equal to the discharge rates allocated to each stream as a BPT
discharge flow.

Option B for the primary precious metals and mercury subcategory
achieves lower pollutant discharge by building upon the Option A
(oil skimming preliminary treatment, chemical precipitation and
sedimentation and ion exchange) treatment technology. Flow
reduction measures are added to the Option A treatment scheme
(see Figure X-2). These flow reduction measures, including in
process changes, result in the concentration of pollutants in
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OPTION C

Option C for the primary precious metals and mercury subcategory
consists of all control and treatment requirements of Option B
(in-process flow reduction, oil skimming preliminary treatment,

wet air
precious

SECT .,.. XPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

Table X-I (page 2255) presents the number of plants reporting
wastewater from the wet air pollution control sources listed
abOve, the riumber of plants practicing reGycle, and the range of
recycle values being listed. Recycle of electrolytic cell
scrubber water and calciner scrubber water are required for BAT.
Recycle of smelter wet air pollution control and electrolyte
prepeTation wet air pollution control is not required for BAT
because the BPT discharge flow is close to the minimum possible
water discharge from a scrubber. The recycle rate used for the
other two sources is ~ased on 90 percent. recycle of the average
water use reported by all the plants with each waste strea~, as
will be shown later.

Flow reduction measures used in Option B to· reduce process
wastewater generation or discharge rates include the following:

Recycle of Water Used in Wet Air Pollution Control

There are four wastewater sources associated with
pollution control which are regulated under the primary
metals and merc~ry subcategory:

1. Smelter wet air pollution control,
2. Electrolytic cells wet air pollution control,
3. Electrolyte preparation wet air pollution control, and
4. Calciner wet air pollution control.

some wastewater streams. As explained in Section VII of the
General Development Document, treatment of a more concentrated
effluent allows a.chievement of a greater net pollutant - removal
and introduces the possible economic benefits associated with
treating a lower volume of wastewater.

Option B flow reduction measures are reflected in the BAT
wastewater discharge rates. Flow reduction has been included in
determining the promulgated BAT discharge rates for electrolytic
cells wet air pollution control and calciner .wet air pollution
control. Based on.available data, the Agency did not feel that
further flow reduction over BPT would· be feasible for the
remaining seven waste streams in the primary precious metals and
mercury subcategory. These waste streams ar~:

1. Smelter wet air poll ution control,
2. Silver chloride reduction spent solution,
3. Electrolyte preparation wet air pollution control,
4. Calcine quench water,
5. Calciner stack gas contact cooling water,
6. Condenser blowdown, and
7. Mercury cleaning bath water.
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POLLUTANT REMOVAL ESTIMATES

SECT - XPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

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

A complete description of the methodology used to calculate the
estimated pollutant removal, or benefit, ~chieved' by the
application of the various treatment options 1S presented in
Section X of Vol. I. The pollutant removal estimates have been
revised from proposal because of additional flow and production
information received during the comment period. The methodology
for calculating pollutant removals has not changed, and the data
used for estimating removals are the same as those used to revise
compliance costs.

Sampling data collected during the field sampling program were
used to characterize the major waste streams considered for
regulation. At each sampled facility, the sampling data was
production normalized for each unit operation (i.e., mass of
pollutant generated per mass of product manufactured). This
value, referred to as the raw waste" was used to estimate the
mass of toxic pollutants generated within the primary precious
metals and mercury subcategory. The pollutant removal estimates
were calculated for each plant by first estimating the to.tal mass
of each pollutant in the untreated wastewater. This was
calculated by first "multiplying the raw waste values by the
corresponding production value for that stream and then summing
these values for each pollutant for every stream generated by the
plant.

Next, the volume of wastewater discharged after the application
of each treatment option was estimated for each operation at each
plant by comparing the actual discharge to the regUlatory flow.
The smaller of the two values was selected and summed with the
other plant flows. The mass o.f pollutant discharged was then
estimated by multiplying the achievable concentration values
attainable with the option (mg/l) by the estimated volume of
process wastewater discharged by the subcategory. The mass of
pollutant removed is the difference between the estimated mass of
pollutant generated within the subcategory and the mass of
pollutant discharged after application of the treatment option.
The pollutant removal es·timates for direct dischargers in the

chemical precipitation, sedimentation, and ion exchange) plus
multimedia filtration technology added at the end of the Option B
treatment scheme (see Figure X-3, page 2266). Multimedia
filtration is used to remove suspended solids, including
precipitate~ of toxic metals, beyond the concentration attainable
by gravity sedimentation. The filter suggested is of the
gravity, mixed media type, although other filters, such as rapid
sand filters or pressure filters, would perform satisfactorily.

INDUSTRY COST AND POLLUTANT REMOVAL ESTIMATES
=-"----~ -- --
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primatyprecious metals and mercury subcategory are presented in
,Table X-2 (page 2?56).

COMPLIANCE COSTS

EPA selected Option C for the proposed BA~~, which included' flow
reduction, oil skimming' preliminary' treatment,chemicC!-l
precipitation arid sedimentation, and multimedici filtration. '

The pollutants proposed for limitation under BAT were arsenic,
lead, mercury, silver, and zinc. ,Implementation of the proposed
BAT limitations was estimated to remove 914 .. 5 kilograms of toxic
metals annually. EstImated capitai cost for achieving proposed
BAT was $30,000 and annual cost was $lO,OO() (1982 dollars).

BAT OPTION SELECTION - PROMULGATION

SECT - X

PROPOSAL ,"

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

BAT OPTION SELECTION

EPA is promUlgating BAT limitations for this subcategory based on
flow reduction, oil skimming prelimina.ry treatment, chemical
precipitation and sedimentation, ion e~change and multimedia
filtration. This preliminary treatment and end-of-pipe
technology basis for the promulgated BAT adds ion' exchange to
the, technology used for the proposed BAT limitations. The
treatment performance concentrations upon which the mass
limitations are based are equal to those used to calculate the
proposed mass limitations.

EPA is promUlgating multimedia filtration as part of the BAT
technology because this technology results inadditionalremov.l
of toxic metals. Filtration is also presently demonstrated at 25
plants throughout the nonferrous metals manufacturing category.
Filtration adds reliability to the treatment system by making it
less susceptible to operator error and to sudden changes in raw
wastewater flow and pollutant concentrations.

o'ii skimming is' demonstrated in thl:! nonferrous metals
manufacturing'category. Although no primary precious metals and
mercury plants have oil skimming in place, it is- necessary to

,In estimating subcateg,ory-wide compliance' costs, the first step
'was to develop a cost estimation ~odel, relating the total, costs
associated with installation and operation of wastewater
treatment technologies to plant 'process wastewater discharge.
EPA applied the model to each pl'ant. Th~:! plant's investrrtentand
operating costs are determined by what treatment it has in place
and by its individual process wastew~ter discharge flow. As
di'scussed above, this flow' is either 1:he actual or the BAT
regulatory flowt whichever is lesser. The final, step was to
annualize the capital costs, and to sum the annualized capital
costs, and the operating and maintenance costs for each plant,
yielding the cost of compliance for the~ubcategory (see Table X
3, page 2257). These costs were used in assessing economic
achievability. '
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WASTEWATER DISCHARGE RATES

SECT - XPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

ELECTROLYTIC CELLS WET AIR POLLUTION CONTROL

The promulgated BAT wastewater discharge rate for electrolytic
cells wet air pollution control is 19.8 liters per troy ounce of
gold refined electrolytically. This rate is based on 90 percent
recycle of the water use rate reported by the one plant with this
waste stream, as shown in Table V-3 (page 2190). Although

Implementation of the contr~l and treatment technologies of
Option C will remove annually an estimat.ed 50,443 kilograms of
priority metal pollutants from raw wastewater. The estimated
capital cost for achieving promulgated BAT is $3,025 (1982
dollars) and the estimated annual cost is $27,300 (1982 dollars).

A BAT discharge rate was calculated for each subdivision based
upon the flows of the existing plants, as determined from
analysis of the data collection portfolios. The discharge rate
is used with the achievable treatment concentrations to determine
BAT effluent limitations. Since the discharge rate may be
different for each wastewater source, separate production
normalized discharge rates for each of the nine wastewater
sources were determined and are summarized in Table X-4 (page
2258). The discharge rates wastewater generated to the mass of
the intermediate product which is produced by the process
associated with the waste stream in question. These production
normalizing parameters (PNP) are also listed in Table X-4. The
discharge rates are normalized on a production basis by relating
the amount of wastewater generated to the mass of the
intermediate product which is produced by the process associated
with the waste stream in question. These production normalizing
parameters (PNP) are also listed in Table X-4.

The promulgated BAT discharge rates are the same as the discharge
rates proposed for BAT. As discussed previously, the promulgated
BAT wastewater discharge rate equals the BPT wastewater discharge
rate for seven of the nine waste streams in the primary precious
metals and mercury subcategory. Based on the available data, the
Agency determined that further flow reduction would not be
feasible for these seven wastewater sources. Wastewater streams
for which BAT discharge rates differ from BPT are discussed
below.

reduce oil and grease concentrations in the discharge from this
subcategory.

;EPA has added ion exchange end-of-pipe treatment to the BAT
treatment scheme discussed at proposal. Ion exchange is an
effective method for removing gold from wastewater generated in
the subcategory. EPA has determined that no additional costs
will be generated in the secondary precious metals subcategory by
adding ion exchange because of the value of the precious metals
recovered in the column, and believes this will also be true for
primary precious metals subcategory~

.'
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CALCINER WET AIR POLLUTION CONTROL

recycle of this stream is not currently demonstrated', the Agency
believes tha~ it is achievable.

SECT - X.PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

..
The promulgated BAT wastewater discharge rate for calciner' wet
air pollution ,control ,is 22,000 liters per metric ton of mercury
~ondensed. This rate is based on 9n perceht recycle of the water
use rate reported by the only plant with, this waste stream. 'As
shown in Table v-s (page 2191), the plant reported a flow of
186,000 l/kkg, which represents a 16 percent' recycle rate. The
BAT rate was determined by the following formula: '

In .implementing the terms of the Consent ,Agreement in NRDC v.
Train, Ope Cit., and 33 U.S.C.c13l4{b)(2)(A and B} (1976), the
Agency placed particular emphasis on the toxic pollutants. The,
raw wastewater concentrations from individual operations and the
subcategory as a whole were examined to select certain pollutant
parameters for cotisideration for limitation. -This examination
and evaluation, presented in Section VI, concluded that 10
pollutants are present in primary precious metals and mercury
wastewaters at concentrations than can be effectively reduced by
identified treatment technologies (refer to Section VI).

The high cost associated with ana1ysi~ for toxic metal po1luta~ts

has prompted EPA to develop an alternative method for regUlating
and monitoring toxic pollutant dischargeis from ,the nonferrous.
metals manufacturing category. Rather than developing specific
effluent mass limitations and standards for each of the toxic
metals found in treatable concentrations in the raw wastewaters
from a given 'subcategory, ,the Agency is promulgating effluent,
mass :~imitations only, for those pollutants generated in the
greatest quantities as shown by the pollui:ant removal analysis.
The pollutants selected for specific limitation are'listed below:

122. lead
123. mercury
126'. silver
128. zinc,

gold

By establishing limitations and standards for certain toxic metal
pollutants, dischargers, will attain, the same degree of control
over the other toxic metal pollutants as they would have been
required to achieve had all the priority metal pollutants 'been
directly limited.

,

(186,000 1/kkg) ~l.OO ~ 0.9b) = 22,060 l/kkg
(1.00 - 0.16)

Although 90 percent recycle is,not demonstrated for this waste
stream, the Agency believes it is achievable.

REGULATED POLLUTANT PARAMETERS
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EFFLUENT LIMITATIONS

115. arsenic
118. cadmium
119. chromium
120. copper
124. nickel
127. thallium

SECT - XPRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

The concentrations achievable by application of the BAT
techno~ogy (Option C) are discussed in Section VII of this
supplement. These treatment effectiveness concentrations (both
one-day maximum and monthly average) are multiplied by the BAT
normalized discharge flows summarized in Table X-4 (page 2258) to
calculate the mass of pollutants allowed to be discharged per
mass of product. The results of these calculations in milligrams
of pollutant per troy ounce or kilogram of product represent the
promulgated BAT effluent limitations for the primary precious
metals and mercury subcategory. BAT effluent limitations based
on Option C (oil skimming, chemical precipitation, sedimentation,
in-process flow reduction, ion exchange and multimedia
filtration) are presented in Table X-5 (page 2259),.

Gold is selected for limitation in this subcategory because the
methods used to control lead, mercury, silver and zinc are not
effective in controlling the discharge of gold.

The following priority pollutants are excluded from limitation on
the basis that they are effectively controlled by the limitations
developed for lead, mercury, silver, zinc and gold.

This approach is technically justified since the treatment
effectiveness concentrations used for chemical preci~itation and
sedimentation technology are based on optimized treatment for
concomitant multiple metals removal. Thus, even though metals
have somewhat different theoretical solubilities, they will be
removed at very nearly the same rate in a chemical precipitation
and sedimentation treatment system operated for multiple metals
removal. Filtration as part of the technology basis is likewise
justified because this technology removes metals non
preferentially.

The toxic metal pollutants selected for specific limitation in
the primary precious metals and mercury subcategory to control
the discharges of other toxic metal pollutants are lead, mercury,
silver, and zinc.



CURRENT RECYCLE PRACTICES WITHIN THE PRIMARY
PRECIOUS METALS AND MERCURY SUBCATEGORY

Smelter wet air pollution 3 3 76-100
control

Electrolytic cells wet 1 0 0
air pollution control

Electrolyte preparation 1 0 0
wet air pollution
control

Calciner wet air pollution I 1 16
control

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY SECT - X

Range
of Recycle
Values (%)

Number
of Plants
practicing

H.ecycle

TABLE X-I

2255

Number of
Plants With
Wastewater



PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY SECT - X

CURRENT RECYCLE PRACTICES WITHIN THE PRIMARY
PRECIOUS METALS AND MERCURY SUBCATEGORY

TABLE X-2,

o

o

16

Range
of Recycle

Values ill

76 - 100

o

o

1

3

Number
'of Plants'
Practicing

Recycle

,I
"1

3

Number of
Plants With
Wastewater

2256

';-"

Electrolytic Cells Wet
Air Pollution Control

Electrolytic preparation 1
Wet Air Pollution Control

Ca1ciner Wet Air 1
Pollution Control

Smelter wet air
pollution control



TABLE X-3

COST OF COMPLIANCE FOR THE PRIMARY PRECIOUS METALS
AND MERCURY SUBCATEGORY

DIRECT DISCHAR~ERS

(March, 1982 Dollars)

P~IMARY PRECIOUS METALS J\NP.MERCURY SUaCATEGORY

Proposal C-<;>sts
Capital AnnUal

Cost Cost

26,800

26,800

27,300

SECT - X

2,200

2,200

3,025

Promulgation Costs
Capital Annual

Cost Cost

9,000

9.000

10,000

2257

27,500

27,500

30,000

A

8

C

Option



TABL3 X-4

BPT WASTEWATER DISCHARGE RATES FOR THE
PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

9. Mercury cleaning bath water

2. Silver chloride reduction
spent solution
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PNP

troy ounce of gold and silver
smelted

troy ounce of gold refined
electrolytically

troy ounce of silver reduced
in solution

troy ounce of silver in elec-:
trolyte produced

kkg of mercury condensed

kkg of mercury condensed

kkg of mercury condensed

kkg of mercury condensed

kkg of mercury condensed

O. 11

5.23

0.343

0.013

5,812

3,646

370

4,650

1,096

0.4

1.3

0.05

19.8

NSPS Discharge Rate

4,150

22,000

13,800

1,400

17,600

{l/T.D. (gal/T.O.
or l/kkg) or gal/kkg)Waste Stream

Smelter wet air pollution
control

Electrolytic cells wet air
pollution control

Electrolyte preparation
wet air pollution control

Calciner wet air pollution
control

Calcine quench water

1 •

3.

5.

4.

Calciner $tack gas contact
cooling water

8. Condenser blowdown

6.

7.

N
N
lJ1
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(b) Silver Chloride Reduction Spent Solution ·BAT

Smelter Wet Air Pollution Control BAT

TABLE X-5·

BAT MASS LIMITATIONS FOR THE PRIMARY PRECIOUS METALS
AND MERCURY SUBCATEGORY

SECT - X

0.806
0.104
0.195
0.793
0.169
0.07·8
0.481
0.156
0.793
0.546

0.248
0.032
0.060'

.. 0.244
0.052
0.024
0.148
0.048
0.244
0.168

Maximum for
monthly average

Maximum. for
monthly average

0.556
0.080
0.148
0.512
0.112
0.060
0.220
0.116
0.560
0.408
0.040

1.807
0.260
0.481
1.664
0.364
0.195
0.715
0.377
1.820
1.326
0.130

2259

Maximum for
anyone day·

Maximum for
anyone day

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

(a)

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel

*'Silver
Thallium

*Zinc
*Gold

ArsenIC
Cadmium
Chromium
Copper

*Lead .
*Mercury
Nickel

*Si1ver
Thallium

*Zinc
*Gold

*Regu1ated POliutant

mg/troy ounce of gold and silver smelted

mg/troy ounce of silver reduced in solution

Pollutant or
pollutant property

Pollutant or
pollutant property



(c) Electrolytic Cells Wet Air Pollution Control BAT

(d) Electrolyte Preparation Wet Air Pollution Control BAT

TABLE X-5 (Continued)

BAT MASS LIMITATIONS FOR THE PRIMARY PRECIOUS METALS
AND MERCURY SUBCATEGORY

SECT - X

0.031
0.004
0.008
0.031
0.007
0.003
0.019
0.006
0.031
0.021

12.280
1.584
2.970

12.080
2.574
1.le8
7.326
2.376

12.080
8.316

Maximum for
monthly aver,,;ge

Maximum for
monthly average

0.070
0.010
0.019
0.064
0.014
0.008
0.028
0.015
0.070
0.051
0.005

27.520
3.960
7.326

25.340
5.544
2.970

10.890
5.742

27.720
20.200
1.980

2260

Maximum for
anyone day

Maximum for
anyone day

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

*Regulated Pollutant

mg/troy ounce of silver in electrolyte produced

mg/troy ounce of silver refined electrolytically

Ai'senic
Cadmium
Chromium
Copper

""Lead
""Mercury
Nickel

""Silver
Thallium

""Zinc
""Gold

Arsenic
Cadmium
Chromium
Copper

""Lead
*Mercury
Nickel

*Silver
Thallium

*Zinc
*Gold

Pollutant or
pollutant property

Pollutant or
pollutant property



PRIMARY PRECIOUS METALS AND. MERCURY· SUBCATEGORY

Calciner Wet Air Pollution Control BAT

. TABLE X-5 (Continued)

BAT MASS LIMITATIONS FOR THE PRIMARY PRECIOUS METALS
AND MERCURY SUBC~TEGORY

SECT - X

13.640
1.760
3.300

13.420
2.860
1.320·
8.140
2.640

13.420
9.240

10.910
1.408
2.640

10.740.
'2.288
1.056
6.512
2.112

10.740
7.392

Maximum for
monthly average

Maximum for
monthly average

24.460
3.520
6.512

22.530
4.928
2.640
9.680
5.104

24.640
17.950
1.760

30.580
4.400
8.140

28.160
6.160
3.300

12.100
. 6.380
30.800
22.440

2.200

2261

Maximum. for
any one 'day

Maximum ,for
anyone day.

*Regulated Pollutant

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel

*Silver
Thallium

*Zinc
*Gold

Arsenic
'Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel'

*Silver
Thallium

*Zinc
*Gold

Pollutant or
pollutant property

mg/kg (lb/millionlbs) of mercury condensed

Pollutant or
pollutant property

(lb/million 1bs) of mercury condensed

(f) Calciner Quench Water BAT

(e)



(g) Calciner Stack Gas Contact Cooling Water BAT

BAT MASS LIMITATIONS FOR THE PRIMARY PRECIOUS METALS
AND MERCURY SUBCATEGORY

SECT - X

2.573
0.332
0.623
2.532
0.540
0.249
1.536
0.498
2.532
1.743

8.556
1.104
2.070
8.418
1.794
0.828
5.106
1.656
8.418
5.796

Maximum for
monthly average

Maximum for
monthly average

5.769
0.830
1.536
5.312
1.162
0.623
2.283
1.204
5.810
4.233
0.415

19.180
2.760
5.106

17.660
3.864
2.070
7.590
4.002

19.320
14.080

1.380

2262

Maximum for
anyone day

Maximum for
anyone day

TABLE X-5 (Continued)

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel

*Silver
Thallium

*Zinc
*Gold

*Regulated Pollutant

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel

*Silver
Thallium

*Zinc
*Gold

mg/kg (lb/mil1ion lbs) of mercury condensed

mg/kg (lb/million lbs) of mercury condensed

Pollutant or
pollutant property

(h) Condenser B1owdown BAT

Pollutant or
pollutant property



TABLE X-5 (Continued)

BAT MASS LIMITAT+ONS .FOR THE PRIMARY PRECIOUS METALS
AND MERCURY SUBCATEGORY

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

mg/kg (lb/million Ibs) of mercury condensed

SECT - X

0.868
0.112
0.210
0.854
0.182
0.084
0 •. 518
0.168
0.854
0.588

Maximum for
monthly average

1.946
0.280
0.518
1.792
0.392
0.210
0.770
0.406
1.960
1.428
0.140

2263

Maximum for
anyone day

*Regu1ated Pollutant

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel

*Si1ver
Thallium

*Zinc
*Go1d

Pollutant or
pollutant property

(i) Mercury Cleaning Bath Water BAT·
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TECHNICAL APPROACH TO NSPS

This section describes the technologies for treatment of
wastewater from new sources and presents mass discharge standards
for regulated pollutants for NSPS in the prlmary precious metals
and mercury subcategory, based on the selected treatment
technology. The basis for new source performance standards (NSPS)
is the best available demonstrated technology (BOT). New plants
have the opportunity to design the best and most efficient
production processes and wastewater treatment technologies
without' facing the added costs and restrictions encountered in
retrofitting, an existing plant. Therefore, EPA has considered
the best demonstrated process changes, in-plant controls, and
end-of-pipe treatm~nt technologies which redtice pollution to the
maximum extent feasible.

New source performance standards are equivalent to the best
available technology (BAT) selected for currently existing
primary precious metals and mercury plants. This- result is a
consequence of careful review by the Agency of a wide range of'
technical options for new source treatment systems which, is
discussed in Section XI of Vol. I. Additionally, there was
nothing found to indicate that the wastewater flows and
characteristics of new plants would not be similar to those from
existing plants, since the processes used by new sources are not
e~pected to differ from those used at existing sources.
Consequently, BAT production normalized discharge rates, which
are based on the best existing practices of the subcategory, can
also be, applied to new sources. These rates are presented in
Table XI-l(page 2270).,

are
BAT

SECT -, XI

SECTION XI

NEW SOURCE PERFORMANCE STANDARDS

technologies considered for the NSPS options
to the treatment technologies considered for the

These options are: '

PRIMARY PRECIOUS METALS AND MERCURY SUB,CATEGORY

2267

OPTION B

OPTION A

Treatment
identical
options.

o Preliminary treatment with oil skimmin9 (where required)
o Chemical precipitation and sedimentation
o Ion exchange

o Chemical precipitation and sedimentation
o In-process flow reduction of electrolytic cells and
o Calciner scrubber liquor



2268

NSPS OPTION SELECTION - PROPOSAL..............
EPA proposed that the best available demonstrated technology for
the primary precious metals and mercury subcategory be equivalent
to Option C (oil skimming preliminary treatment, flow reduction,
chemical precipitation and sedimentation, and multimedia
filtration).

SECT -XIPRIMARY PRECIOUS METaLS AND MERCURY SUBCATEGORY

OPTION C

o Ion exchange

o Preliminary treatment with oil skimming (where-required)
o Chemical precipitation and sedimentation
o In-process flow reduction of electrolytic cells and

calciner scrubber liquor
o Multimedia filtration
o Ion exchange

The wastewater flow rates for NSPS were the same as the proposed
BAT flow rates. Flow reduction measures for NSPS beyond the
allowances for BAT were not considered feasible as no new
demonstrated technologies existed within the subcategory.
Therefore, EPA concluded that flow reduction beyond the
allowances proposed for BAT were unachievable, and proposed NSPS
flow rates should be equal to those for BAT.

The Agency has no reason to believe that the pollutants that will
be found in treatable concentrations in processes within new
sources will be any different than with existing sources.
Accordingly, pollutants and pollutant parameters selected for
limitation under NSPS, in accordance with the rationale of
Sections VI and X, are identical to those selected for BAT. The
conventional pollutant parameters oil and grease, TSS, and pH are
also selected for limitation.

NSPS OPTION SELECTION =PROMULGATION

EPA is promulgating best available technology for the primary
precious metals and mercury subcategory equivalent to Option C
(oil skimming preliminary treatment, flow reduction, chemical
precipitation and sedimentation, ion exchange and multimedia
filtration).

The wastewater flow rates for NSPS are the same as the BAT flow
rates. The Agency does not believe that new plants could achieve
any flow reduction beyond the allowances promu~gated for BAT.
Because NSPS is equal to BAT, the promulgated NSPS will not have
a detrimental impact on the entry of new plants into this
subcategory.

REGULATED POLLUTANT PARAMETERS
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NEW SOURCE PERFORMANCE STANDARDS

The NSPS discharge flows for each wastewClter source are the same
as the discharge rates for BAT and are shown in Table XI-1 (page
2270) .: The ·mass of po11u.tant allowed to be dischargedpe'r mass
of product is calculated by multiplying the appropriate treatable
concentration (mgl'l)' by the production nor~a1ized wastewater
discharge flows (lIT. o. or l/kkg ). 'The', results of these'
calculations are the production-based new' source 'performance
standards. These standards are presentl:!d in Tables XI...;2 (page
2271 - 2273) •



Table XI-l

Waste Stream

NSPS Discharge Rate

NSPS WASTEWATER DISCHARGE RATES FOR THE
PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

6. Calcine quench water
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troy ounce of gold and silver
smelted

PNP

troy ounce of silver reduced
in solution

troy ounce of gold refined
electrolytically

troy ounce of silver in elec
trolyte produced

kkg of mercury condensed

kkg of mercury condensed

kkg of mercury condensed

kkg of mercury condensed

kkg of mercury condensed

O. 11

5.23

0.343

0.013

5,812

4,650

1 ,096

3,646

370

0.05

0.4

1.3

19.8

22,000

17 ,600

4,150

13,800

1 ,400

Smelter wet air pollution
control

1 •

2. Silver chloride reduction
spent solution

3. Electrolytic cells wet air
pollution control

4. Electrolyte preparation
wet air pollution· control

5. Calciner wet air pollution
control

7. Calciner stack gas contact
cooling water

8. Condenser blowdown

9. Mercury cleaning bath water

N
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mg/troy ounce of silver reduced in solution

(b) Silver Chloride Reduction Spent Solution NSPS

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY SECT - XI

0.806
0.104
0.195
0.793·
0.169
0.078
0.481
0.156
0.793
0.546

0.248
0.032
0.060
0.244
0.052
0.024
0.148
0.048
0.244
0.168

NSPS

Maximum for
monthly average

Maximum for
monthly average

13.000
15.600

at all times

4.000 .
4.800

at all times

2271

1.807
0.260
0.481·
1.664
0.364
0.195
0.715
0.377
1.820
1.326
0.130

13.000
19.500

7.5 to 10.0

0.556
0.080
0.148
0.512
0.112
0.060
0.220
0.116
0.560
0.408
0.040
4.000
6.000

7.5 to 10.0

Maximum for
anyone day

Maximum for
anyone day

TABLEXI-2

NSPSFOR THE PRIMARY PRECIOUS METALS
AND MERCURY SUBCATEGORY

Smelter Wet Air Pollution Control

Arsenic
Cadmium
Chromium.
Copper

*Lead
*Mercury
Nickel

*Silver
Thallium

*Zinc·
*Gold
*Oil and Grease
*TSS
*pH Within the range of

mg/troy ounce of gold and silver smelted

*Regulated Pollutant

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel

*Silver
Thallium

*Zinc
*Gold.
*Oi1 and Grease
*TSS
*pH Within the range of

Pollutant or
pollutant property

Pollutant or
~ollutant property

(a)



mg/troy ounce of silver in,electrolyt~ produced

mg/troy ounce of silver refined electrolytically

(d) Electrolyte Preparation, Wet Air Pollution Control NSPS

0.031
0.004
0.008
0.031
0.007
0.003'
0.019
0.006
0.031
0.021

Maximum for
monthly aVE7rage

Maximum for
monthly average

. "f,
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0.070
0.010
0.019
0.064
0.014
0.008
0.028
0'.015
0.070
0.051
0.005
0.500 0.500
0.7500.660

7.5 to 10.0 at all times

Maximum' for
anyone day

Maximum for
anyone day

Arsenic 27.520 12.280
Cadmium 3.960 1.584
Chromium 1.326 2~970

Copper 25.340 12.080 .
*Lead 5.544 2.574
*Mercury 2.970 1.188
Nickel 10.890 7.326
*Silver5.p42 2.~76

Thallium 27.720 12.080
*Zinc 20.200 8.316.
*Gold 1.980
*Oil and Grease ,198.000 198.000
*TSS 297.000 237.600
*pH Within the range of 7.5 to 10~Oat all times

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury

Nickel
*Silver
Thallium

*Zinc
*Gold
*Oil and Grease
*TSS
*pH Within the range of

PRIMARY PRECIOUS METALS ,AND MERCURY SUBCATEGpRY. .SECT - X,I

*Regulated Pollutant

Pollutant or
pollutant property

Pollutant or
pollutant property

TABLE XI~2 (C9ntinued)

NSPS FOR THE PRIMARy PR~CIOOSMETALS

AND,MERCURYSU~CATEGORY

(c) Electrolytic Cells Wet Air Pollution Contr~l NSPS



mg/kg (lb/million lbs) of mercury condensed

(e) CalcinerWet Air Pollution Control NSPS

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY, SECT - XI

13.640
1.760
3.300

13.420
2.860 '
1.320
8.140
2.640

13.420'
9.240

Maximum for
monthly average

Maximum for
monthly average

30.580
4.400
8.140

28.160
6.160
3.300

12.100
6 380

30.800
'22.440

2.200
220.000 220.000 •
330.000 264.000
7.5 to 10.0,at all times

2273

Maximum for
anyone day

Maximum for
anyone day

TABLE XI-2 (Continued)

NSPS FOR THE PRlMARYP~ECIOUS METALS
AND MERCURY SUBCATEGORY

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury'
Nickel

*Silver
'Thallium
*Zinc
*Go1d
*Oil and Grease
*TSS
*pH Within the range of

mg/kg (lb/million lbs) of mercury condensed

Arsenic· 24.460 10.910
Cadmium 3.520 1.408
Chromium 6.512 2.640
Copper 22.530 10.740

*Lead 4.928 2.288
*Mercury 2.640 1.056
Nickel 9.680 6.512

*Silver 5.104 2.11'2
Thallium 24.640 10.740

*Zinc 17.950 7.392
*Gold 1.760
*Oil and Grease 176.000 176.000
*TSS 264.000 211.200
*pH Within the range of 7.5 to 10.0 at all times

*Regulated Pollutant

Pollutant or
pollutant property

Pollutant or
pollutant property

(f) Calcine Quench Water NSPS



mg/kg (lb/mil1ion 1bs) of mercury condensed

mg/kg (lb/million lbs) of mercury condensed·

. SECT - XI

2.573
0.332
0.623
2.532
0.540
0.249
1.536
0.498
2.532 .
1.743

8.556
1.104
2.070
8.418
1.794

.828
5.106
1.656
8.418
5.796

Maximum for
monthly average

Maximum for
monthly averag,e

41.500
49.800

at all times

138.000
165.600

at all times
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J.9.180
2.760
5.106

J.7.660
3.864
2.070
7.590
4.002

19.320
J.4.080
1.380

138.000
207.000
7.5 to 10.0

5.769
0.830
1.536
5.312
1.162
0.623
2.283
1.204
5.810
4.233
0.415

41.'500
62.250

7.5 to 10.0

Maximum for
anyone day

Maximum for
anyone day

TABLE XI-2 (Continued)

NSPS FOR THE PRIMARY PRECIOUS, ~ETALS
AND MERCURY SUBCATEGORY

PRIMARY PRECIOUS METALS AND >MERCU~Y. SUBCATEGORY

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel

*Silver
Thallium

*Zinc
*Gold
*Oil and Grease
*TSS
*pH Within the range of

*ReguJ.ated Pollutant

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel

*Silver
Thallium

*Zinc
*Gold
*Oil and Grease
*TSS
*pH Within the range of

Pollutant or
Pollutant property

Pollutant or
pollutant property

(h) Condenser Blowdown NSPS

(g) Calciner Stack Gas Contact Cooling Water NSPS
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mg/kg' fIb/million lbs )of mercury condEmsed
• !

',"; , TABLE, XI-2 (Continued)

NSPS FOR'THE PRIMARY PRECIOUS METALS
." .'AND MERCURY SUBCATEGORY

Maximum ,for
monthly average

0.868
0.112'

,0.210
0.854
0.182
0.084
0.518
o.lEi8,
0.854
0.588

14.000
16.800

at all times
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1.946
0.280
0.518
1.792
0.392.
0.210
0.770

'0.406
1.960
1.428
0.140

14.000
, 21.000,
7.5 to 10.0

Maximum. for
anyone day

" ,

(i.), Mercury Cleaning Bath Water NSPS

*Regulated 'Pollutant

Pollutant or
pollutant property

Arsenic
Cadmium
Chromium'
Copper

*Lead
*Mercury'
Nickel '

*Silver'
Thallium

*Zinc
'*Gold :,'"

, *Oil and Grease
*TSS
*pH Within the range of
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SECTION XII

PRETREATMENT STANDARDS

This section describes the control and treatment technologies for
pretreatment of process wastewaters from new sources in the
primary precious metals and mercury subcategory. Pretreatment
standards are designed to prevent the discharge of pollutants
which pass through, interfere with, or are otherwise incompatible
with the operation of publicly owned treatment works (POTW). The
Clean Water Act requires pretreatment for pollutants, such as
toxic metals, that limit POTW sludge management alternatives.
New indirect discharge facilities, like ,new direct discharge
facilities, have the opportunity to incorporate the best
available demonstra~ed technologie~, including process changes,
in-plant controls, and end-of-pipe treatment technologies, and to
use plant site selection to ensure adequate treatment system
installation. Pretreatment standards are to be technology based,
analogous to the best available or demonstrated technology for
removal of toxic pollutants.

Pretreatment' standards for regulated pollutants are presented
based on the selected control and treatment technology. EPA is
not promulgating pretreatment standards for existing sources in
this subcategory because no indirect dischargers e~ist.
Moreover, EPA is promulgating pretreatment standards for new
sources because plants may be constructed in the future which may
discharge to a POTW.

TECHNICAL APPROACH TO PRETREATMENT

Before proposing and promulgating pretreatment standards, the
Agency examines w~ether the pollutants discharged by the industry
pass through the POTW or inte~fere with the POTW operation or its
chosen sludge disposal practices. In determining whether
pollutants pass through a well-operated POTW achieving secondary
treatment, the Agency compares the percentage of a pollutant
removed by POTW with the percentage removed by direct dischargers
applying the best available technology economically achievable. A
pollutant is deemed to pass through the POTW when the average
percentage removed nationwide by well-operated POTW meeting
secondary treatmeht requirements, is less than the percentage
removed by direct dischargers complying with BAT effluent
limitations guidelines for that pollutant. (See generally, 46 FR
at 9415-16 (January 28, 1981».

2277
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OPTION C

SECT - XIIPRIMARY PRECIOUS METALS ·AND MERCURY SUBCATEGORY

OPTION A

OPTION B

PRETREATMENT STANDARDS FOR NEW SOURCES

The Agency compares percentage removal rather than the mass or
concentration of pollutants discharged because the latter would
not take into account the mass of pollutants discharged to the
POTW from non-industrial sources or the dilution of the
pollutants in the POTW effluent to lower concentrations due to
the addition of large amounts of non-industrial wastewater.

This definition of pass through satisfies two competing
objectives set by congress: (1) that standards for indirect
dischargers be equivalent to standards for direct dischargers
while at the same time, (2) that the treatment capability and
performance of the POTW be recognized and taken into account in
regulating the discharge of pollutants from indirect dischargers.

Treatment technologies considered for the PSNS options are:

Options for pretreatment of wastewaters from new sources are
based on increasing the effectiveness of end-of-pipe treatment.
technologies. All in-plant changes and applicable end-of-pipe
treatment processes have been discussed previously in Sections X
and XI. The options for PSNS are the same as the BAT and NSPS
options discussed in Sections X and XI, respectively.

A description of each option is presented in Sections X and XI,
while a more detailed discussion, including pollutants controlled
by each· treatment process is presented in Section VII of the
General Development Document.

o Preliminary treatment with oil skimming (where required)
o Chemical precipitation and sedimentation
o Ion exchange

o Preliminary treatment with oil skimming (where required)
o Chemical precipitation and sedimentation
o In-process flow reduction of electrolytic cells and

calciner scrubber liquor
o Ion exchange

o Preliminary treatment with oil skimming (where required)
o Chemical precipitation and sedimentation
o In-process flow reduction of electrolytic cells and

calciner scrubber liquor
o Multimedia filtration
o Ion exchange
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PRETREATMENT STANDARDS

Pollutants selected for limitation, ,in accordanCe with' the
rationale of Sections VI and X, are identical to those selected
for limitation for BAT. It is necessary to promulg~te PSNS to
prevent the pass-through of lead, mercury, silver, and zinc.

the
for
for

that
this

and
into

SECT - XII

for PSNS were equivalent to
No flow reduction measures

beyond the recycle proposed

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

REGULATED POLLUTANT PARAMETERS

We believe that the promulgated PSNS,are achievable,
they are not a barrier to entry of new plants
subcategory.

EPA has selected Option C (oil skimming, flow reduction, chemical
precipitation and sedimentation, ion ,exchange and multimedia
filtration) as the regulatorY,approach for pretreatment standards
for new sources (PSNS). It is necessary to promulgate PSNS to
prevent pass-through of lead, mercury, ,silver, and zinc. These
toxic pollutants are removed by a well-operatedPOTW at an
average of 62 percent, while BAT technology removes approximately
93 percent.

The wastewater discharge rates for promulgated PSNS are identical
to the promulgated BAT discharge rates ,for each waste stream. The
PSNS discharge rates are shown in Table XII-l (page 2280). EPA
does not believe that new plants could achieve flow reduction
beyond the allowances promulgated for BAT.

EPA proposed that the technology basis of the pretreatment
standards for new sources in the primary precious metals and
mercury subcategory be equivalent to Option C (in~process flow
reduction, oil skimming, chemical precipitation, sedimentation,
and multimedia filtration).

PSNS OPTION SELECTION- PROPOSAL

PSNS OPTION SELECTION - PROMULGATION

Pretreatment standards are based on the treatable concentrations
from the selected treatment technology, (Option C), and the
discharge rates determined in Sections X and XI for BAT and NSPS,
respectively. These discharge rates are presented in Table XII-l
(page 2280). A mass of pollutant per mass of product (mg/troy
ounce, or mg/kilogram) allocation is given for each subdivision
within the subcategory. This pollutant allocation is based on
the product of the treatable concentration from the promulgated
treatment (mg/l) and the production normalized wastewater
discharge rate (l/troy ounce or l/kkg). The achievable treatment
concentrations for BAT are identical to those for PSNS. PSNS are
presented in Table XII-2 (page 2281).

The wastewater discharge rates
proposed BAT discharge rates.
PSNS were considered feasible
BAT.



Table XII-l

PSNS WASTEWATER DISCHARGE RATES FOR THE
PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY
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Waste Stream

1. Smelter wet air pollution
control

2. Silver chloride reduction
spent solution

3. Electrolytic cells wet air
pollution control

4. Electrolyte preparation
wet air pollution control

5. Calciner wet air pollution
control

6. Calcine quench water

7. Calciner stack gas contact
cooling water

8. Condenser blowdown

9. Mercury cleaning bath water

PSNS Discharge Rate
(TIT .d~------(gaflT .0.

or l/kkg) or gal/kkg)
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0.4

1-9.8

0.05

22,000

17,600

4,150

13,800

1 ,400

PNP

troy ounce of gold and silver
smelted

troy ounce of gold reduced in
solution

troy ounce of gold refined
electrolyticallj

troy ounce of gold in elec
trolyte produced

kkg of mercury condensed

kkg of mercury condensed

kkg of mercury condensed

kkg of mercury condensed
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(b) Silver Chloride Reduction Spent Solution PSNS

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY

mg/troy ounce of silver reduced in,solution

SECT - XII

0.806
0.104
0.195
0.793
0.169
0.078
0.481
0.156
0.793
0.546

0.248
0.032
0.060
0.244
0.052
0.024
0.148
0.048
0.244
0.168

Maximum for
monthly average

Maximum for
monthly average

1.807
0.260
0.481
1.664
0.364
0.195
0.715
0.377
1.820
1.326
0.130

0.556
0.080
0.148
0.512'
0.112
0.060
0.220
0.116
0.560
0.408
0.040

2281

Maximum for
anyone day

Maximum for
anyone day

TABLE XII-2

PSNS FOR THE PRIMARY PRECIOUS METALS
AND MERCURY SUBCA~~EGORY

Smelter Wet Air Pollution Control PSNS(a)

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel

*Si1ver
Thallium

*Zinc
*Go1d

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel

*Si1ver
Thallium

*Zinc
*Go1d

*Regu1ated Pollutant

mg/troy ounce of gold and silver smelted'

Pollutant or
pollutant property

Pollutant or
pollutant property



mg/troy ounce of silver refined electrolytically

PRIMARY PRECIOUS METALS AND MERCURY SUBCATEGORY" SECT - XI I

0.031
0.,004
0.008
0.03i
0.007
0.003
0.019
0.006
,0.031
0.021

12.280,
1'.584
2,. ~70

, 12.080
2.574
1.188
7.326
2.376

12.080
8.316

Maximum for
monthly average

Maximum for'
montnlyaverage

0.070
0.010
0.019
0.064
0.014
0.008
0.028
0.015
0.070
0.051
0.005

2282

27.520
3.960
7.326

.25.340
5.544
2.970

10.890
5.742

27.720
20.200
1.980

Maximum for
anyone day

Maximum for,
any, one day

*Regulated Pollutant

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel

*Silver
Thallium

*Zinc
*Gold

Pollutant or
pollutant property

mg/troy ounce of silver in electrolyte produced'

Pollutant or
pollutant property

(c) Electrolytic Cells Wet AirPollution',Control , PSNS

TABLE XII-2, ('Continued)

PSNS FOR THE PRIMARY PRECIOUS METALS
AND MERCURY SUBCATEGORY ,

(d) Electrolyte Preparation Wet AirPollutionCbntrol PSNS

Arsenic
Cadmium
Chromium
Copper

*Lead
- *Mercury

Nickel
*Silver
Thallium

*Zinc
*Gold'



(e)' calcinerWet Air Pollution Control PSNS

PRIMARY PRECIOUS METALS AND MERCURY 'SUBCATEGORY

mg/kg (lb/million,lbs) of mercury condensed

SECT - XII

13.640
1.760
3.300

13.420
2.860
1.320
8.1.40
2.640

13.420,
9.240,

10.910
1.408
2.640

10.740
2.288
1.056
6.512, '
2.112

10.740
7.392

Maximum for
monthly average

Maximum for
mc;mthly' ~verage

24.460
"3.520
6.512

22.530
4.928
2.640
9.680
5.104

24.640
17.950
1.760

2283

30.580
, 4.400'
8.140

28.160
. 6.160

3.300
.12.100

'6.380
30.800
22.440
2.200

Maximum for
any one.day

Maximum for
any one,d~y

,. 'TABLEXII-2 (Continued)

'. PSNS FOR THE PRIMARY PRECIOUS METALS
AND MERCURY SUBCATEGORY

Arsenic
Cadmium
Chromium
Copper,

*Lead
*Mercury
Nickel

*Silver
Thallium

*Zinc
*Go1d

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel

*Silver
Thallium

*Ziric .
*Gold

*RegulatedPollutant

mg/kg (lb/million lbs) of mercury condemsed

Pollutant or
polluta'nt property'

Pollutant or
pollutant property

, . (f) Calcine Quench Wa'ter PSNS
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(g) Ca1ciner Stack Gas Contact Cooling Water PSNS

SECT - XII

2.573
0.332
0.623
2.532
0.540
0.249
1.536
0.498
2.532
1.743

8.556
1.104
2.070
8.418
1.794
0.828
5.106
1.656
8.418
5.796

Maximum for
monthly .average

Maximum for
monthly average

5~769

0.830
1.536
5.312
1.162
0.623
2.283
1.204
5.810
4.233
0.415

19.180
2.760
5.106

17.660
3.864
2.070
7.590
4.002

19.320
14.080

1.380

2284

Maximum for
anyone day

Maximum for
anyone day

TABLE XII-2 (Continued)

PSNS FOR THE PRIMARY PRECIOUS METALS
AND MERCURY SUBCATEGORY

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel

*Si1ver
Thallium

*Zinc
*Go1d

*Regu1ated Pollutant

Arsenic
Cadmium
Chromium
Copper

*Lead
*Mercury
Nickel

*Si1ver
Thallium

*Zinc
*Go1d

mg/kg (lb/mi11ion 1bs) of mercury condensed

mg/kg (lb/mi11ion 1bs) of mercury condensed

Pollutant or
po11uta~t property

Pollutant or
pollutant property

(h) Condenser B1owdown PSNS
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0.868
0.112 . '
0.210 "
0.854 ' ,',~

0.182
0.084 '
0.518" ;
0~168

0.854
0.588 ,.;

"\" '.' .

MaximuIn for
monthly average

".' ."

1.946
0.280
0.518
1'.792
0.392
,0·.210
0.770
Q.406
1.960

, 1.428
0.140..

;... ;' J\
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. . ~ .

Maximum for
any. one day

, I " ,

Bath Water
..:;.,:;;.~~;;,.;;...t.

'- , ,

(i) Mercur:y

mg/kg,(lb/million lbs) of mercury condensed

, > .. ~. . , ,

*Regulated Pollutant

; , " ' ,TABLE XII-2 (Continued)

PSNS'FOR THE PRIMARY PRECIOUS ,METALS
.; ';';' ':AND' MERCURY SUBCATEGORY

Arsenic
Cadmium
Chromium :'
Copper

*Lead
*Mercury
Nickel'

*Silver " ,
Thallium

*Zinc
,*Gold

Pollutant 'Or
,pollutant.property
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BEST ,CONVENTIONAL POLLUTANT CONTROL TECHNOLOGY

EPA is not promulgating best conventional pollutant
technology (BCT) 'for the primary precious metals and
subcategory at this time.

control
mercury

SECT - XIII

SECTION XIII

PRIMARY PREClOPS METALS AND MERCURY SUBCATEGORY
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The secondary precious metals subcategory is comprised of 49
plants. Of the 49 plants, four discharge directly to rivers,
lak~s, or streams; 30 discharge to publicly owned treatment works
(POTW)~ and 15 achieve zero discharge of process wastewater.

This document provides the technical basis for promulgating
effluent limitations based on best practicable technology (BPT)
and best available technology (BAT) for existing direct
dischargers, pretreatment· standards for existing indirect
dischargers (PSES), pretreatment, standards for new indirect
dischargers (PSNS), and standards' of perfl:>rmance. fpr new source
direct dischargers (NSPS).

SECT - I

SUMMARY

SECTION I

SECONDARY PRECIOUS METALS SUBCATEGORY

1. Furnace wet air pollution control,
2. Raw material granulation,
3. Spent plating solutions,
4. Spent cyanide stripping solutions,
5. Refinery wet air pollution control,
6. Gold solvent extraction raffinate and wash water,
7. Gold spent electrolyte,
8. Gold precipitation and filtration,
9. Platinum precipitation and filtration,
10. Palladium precipitation and filtration,

After promulgation of the second phase of the nonferrous metals
manufacturing regulation, petitioners asked the Courts to review
the final rule. After reviewing the petitioners complaints, the
Agency and petitioners developed a settlement agreement
resolving the complaints raised about the secondary precious
metals subcategory. In this agreem~nt, the Agency agreed to
propose certain changes to the regulation of this subcategory.
These amendments were published proposed on April 28, 1989 (54 FR
18412). Details of these amendments are found at that reference
~nd the proposed changes have been incorporated into this
document.

EPA first studied the ,secondary precious metals subcategory to
determine whether differences in raw materials, final products,
manufacturing processes, equipment, age and size of plants, or
water usage, required the development of separate effluent
limitations and standards for different· s~gments of the
subcategory. This involved a detailed analysis of 'wastewater
discharge and treated effluent characteristics, inc~uding, the
sources and volume of water used" the processes used, the sources
of pollutants and wastewaters in the plant, arid the constituents
of wastewaters, including toxic pollutants. As a result, 14
subdivisions or building blocks have been iden~ified for this
~ubcategory that warrant separate effluent limitations. These
include:



For BAT, the Agency has built upon the BPT technology basis by
adding in-process control technologies which include recycle of
process water from air pOllution control waste streams and
recycle of raw material granulation water. -Filtration is added
as an effluent polishing step to the end-of-pipe treatment scheme
prior to ion exchange. To meet the BAT effluent limitations
based on this technology, the secondary precious metals
subcategory is expected to incur a capital and annual cost. These
costs cannot be disclosed because publication of the costs could
reveal the data on which they are based. These data have been
claimed confidential.

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

SECT - r
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In selecting NSPS, EPA recognizes

SECONDARY PRECIOUS METALS SUBCATEGORY

11. Other platinum group metals (PGM) precipitation and
filtration,

12. Spent solution from PGC salt production,
13. Equipment and floor wash, and
14. Preliminary treatment.

Several distinct control and treatment technologies (both in
plant and end-of-pipe) applicable to the secondary precious
metals subcategory were identified. The Agency analyzed both
historical and newly generated data on the performance of these
technologies, including their nonwater quality environmental
impacts and air quality, solid waste generation, and energy
requirements. EPA also studied various flow reduction techniques
reported in the data collection portfolios (dcp) and plant
visits.

After examining the various treatment technologies, the Agency
has identified BPT to represent the average of the best existing
technology. Metals removal based on chemical precipitation and
sedimentation technology is the basis for the BPT limitations.
Steam stripping was selected as the technology basis for ammonia
limitations. Cyanide precipitation was selected as the
technology basis for cyanide limitations. Ion exchange was
selected as the basis for gold, platinum and palladium
limitations. To meet the BPT effluent limitations based on this
technology, the secondary precious metals subcategory is expected
to incur 'a capital and annual cost. These costs cannot' be
disclosed because the data on which they are based have been
claimed to be confidential.

NSPS is equivalent to BAT.
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that new plants have. the opportunity to implement the best and
most efficient manufacturing processes and treatment technology.
As such, the technology basis of BAT has been determined as the
best demonstrated technology.

The technology basis for PSES is equiv.alent to BAT. To meet the
pretreatment ~tandards for existing sources, the secon~ary

precious metals subcategory is estimated to incur a capital cost
~f$1,809,400 and an annual cost of$l,lOO,SOO. For PSNS, the
Agen.cy $.elected end-of-pipetreatment and in-process flow
reducti6n control techniques equivalent to NSPS.

SECONDAR~ PRECIOUS METALS SUBCATEGORY SECT - I
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(a) ,Furnace Wet Air Pollution Control BPT

mg/troy ounce of precious metals, including silver,
incinerated or smelted

EPA has divided the secondary precious metals subcategory into 14
subdivisions or bUilding blocks for the purpose of effluent
limitations and standards. These building blocks are:

. SECT . -.11

71~800

8.616
43.800

4,207.000

1,400.000

Maximum for
,Monthly'Average.

SECTION II

CONCLUSIONS

Maximum for
Any One Day

Within the range of 7.5 to 10.0
at all times
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136.400
20.820

104.800
9,571.000

21.54
2,944.000

SECONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals
Total suspended
solids
pH

1. Furnace wet air pollution control,
2. Raw material granulation,
3. Spent plating solutions,
4. Spent cyanide stripping solutions,
5. RefinerY wet air pollution control,
6. Gold solvent extraction raffinate and washwater,
7. Gold spent electrolyte,
8. Gold precipitation and filtration,
9. Platinum precipitation and filtration,
10. Palladium precipitation and filtration,
11. Other platinum grou~metals precipitation and filtration"
12. Spent solution from'PGC salt production,
13. Equipment and floor wash, and
14. Preliminary treatment.

BPT is promulgated based on the performance achievable by the
application of chemical precipitation and sedimentation (lime and
settle) technology, and ion exchange end-of-pipe, tr,eatment,
along with preliminary treatment consisting of ammonia steam
stripping and cyanide precipitation for selected waste
streams. The following BET effluent limitations are promulgated:



mg/troy ounce of precious metal in the granulated
raw material

mg/liter of spent plating solution used asa
raw material

SECONDARY PRECIOUS METALS' SUBCATEGORY . SECT - II

1.000
0.120
0.610

58.600

19.500

6.340
0.761
3.867

371. 500

123.600

Maximum for
Monthly Average

Maximum for
Monthly Average

12.050
1.839
9.256

845.100
1.903

259.900

Within the range of 7.5 to 10.0
at all. times

2304

1.900
0.290
1.460

133.300
0.300

41.000

Maximum for
Any One Day

Within the range of 7.5 to 10.0
at all times

Maximum for
Any One Pay

(b) Raw Material Granulation BPT

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals
Total suspended,

solids
pH

(c) Spent Plating Solutions BPT

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals
Total suspended

solids
pH
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(e) Refinery Wet Air Pollution control l BPT

mg/troy ounce of precious metals, includi,ng s'ilver,
produced in refinery

.SECT ..... II

72.150

3.700
0.444
2.257

216.800

409.500

21.000
2.520

12.810
1,231.000

Maximum for
Monthly Average

.Maximum for
Monthly Average

7.030
1.073
5.402 .

493.200
1.110

151.700

Maximum for_
AnyOne 'Day

Within the range of 7.5 to 10.0
at all·times

Maximum for
AnyOne Day

Within the range of 7.5 to 10.0
at all times

39.900
6.090

30.660
2,799.000

6.300
861.000

SECONDARY PRECIOUS METALS SUBCATEGORY

mg/troy ounce of gold produced by
cyanide stripping

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N) .
Combined metals
Total suspended

solids
pH

(d) Spent Cyanide Stripping Solutions BPT

lThis allowance applies to either acid or alkaline wet air
pollution control scrubbers. If both acid and alkaline wet air
pollution control scrubbers are present in a particular facility
the same allowance applies to each.

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals
Total suspended
solids
pH



mg/troy ounce of gold produced by electrolysis

mg/troy ounce of gold produced by solvent extraction.

(f) Gold Solvent Extraction Raffinate and Wash WaterBPT

SECT - II

0.009
0.001
0.005
0.510

0.170

0.630
0.076
0.38?

36.920

12.290

,Maximum for"
Monthly Average

Maximum for
Monthly Average
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0.017
0.003
0.013
1.160
0.003
0.357

1.197
0.183
0.920

83.980
0.189

25.830

within the range of 7.5 to 10.0
at all times

Within the range of 7.5 to 10.0
at all times

, Maximum for
Any One Day

Maximum for, ..
Any One Day

SECONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals
Total suspended

solids
pH

(g) Gold Spent Electrolyte BPT

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals
Total suspended

solids
pH



(i) Platinum Precipitation and Filtration BPT

SECONDARyJ:PRECIOUS . 'METALS SUBCATEGORY

(h) GoldPrecipitatioh and Filtration BPT

to 10.0
times

SECT - II

85.800

4.400
0.528
2.684

257.800

5.200
0.624
3.172

304.700

101.400

range of 7.5

Maximum for
Monthly Average

Maximum fO.r
. Monthly Average

Within the
all

2307

8.360
1.276
6.242

586.500
1.320

180.400

213.200

9.880
1.508
7.592

693.200

Maximum for
Any' One Day

Within the range of 7.5 to 10.0
at all times

Maximum for
Any One Day

mg/troy ounce of· gold preci'pitated

Pollutant or
Pollutant Propei.ty

mg/troy ounce of platinum precipitated

Copper
Cyanide' (total)
Zinc
Ammonia (as'N)
Combined metals
Total suspended
solids
pH
at

Pollutant or
Pollutant Prbp~r~i

Copper:
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals
Total suspended

solids
pH



(k) Other Platinum Group Metals Precipitation and Filtration BPT

mg/troy ounce of other platinum group metals
precipitated

SECONDARY PRECIOUS METALS SUBCATEGORY SECT - II

6.000
0.720
3.660

351.600

117.000

5.200
0.624
3.172

304.700

101.400

Maximum for
Monthly Average

Maximum for
Monthly Average

Within the range of 7.5 to 10.0
at all times

2308

11.400
1.740
8.760

799.800
1.800

246.0

9.880
1.508
7.592

693.200
1.560

213.200

Maximum for
Any One Day

Maximum for
Any One Day

Within the range of 7.5 to 10.0
at all times

mg/troy ounce of palladium precipitated

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals
Total suspended

solids
pH

(j) Palladium Precipitation and Filtration BPT

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc,
Ammonia (as N)
Combined metals
Total suspended

solids
pH



mg/troy ounce of gold contained in PGC product

(1) Spent Solution from PGC Salt Production BPT

mg/troy ounce of precious metals, including silver,
produced in refinery

10.0
times

to

SECT ,- II

0.000

o 000
0.000
0.000
0.000

0.900
0.108
o•549 .

52.740

17.550

Maximum for
Monthly Average

l\1aximum for
Monthly Average

the, range of 7.5

2309

o 000
0.000'
0.000
0.000
0.000
0.000

Within
all

1.710
0.261 .
1.314

120.000
0.270

36.900

Maximum for
Any One Day

Maximum for
Any One Day

Within the range of 7.5 to 10.0
at all times

1

SECONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals
Total suspended

solids
pH
at

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
CombiilE~d metals
Total'suspended

solids
pH

(m) Equipment and Floor Wash BPT



(a) Furnace Wet Air Pollution Control BAT

mg/troy ounce of precious metals produced in refinery

mg/troy ounce of precious metals, including silver,
incinerated or smelted

SECT - II

2.745
0.360
1.890

263.700

975.000

50.000
6.000

30.500
2930.000

Maximum for
Monthly Average

Maximum for
Monthly Average

2310

5.760
0.900
4.590

599.900
1.350

Maximum for
Any One Day

Within the range of 7.5 to 10.0
at all times

95.000
14.500
73.000

6665.000
15.000

2050.000

Maximum for
Any One Day

SECONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals
Total suspended

solids
pH

(n) Preliminary treatment BPT

BAT is promulgated based on the performance achievable by the
application of chemical precipitation, sedimentation, and
multimedia filtration (lime, settle, and filter) technology, ion
exchange end-of-pipe treatment, and in-process flow reduction
methods, along with preliminary treatment consisting of ammonia
steam stripping and cyanide precipitation for selected waste
streams. The following BAT effluent limitations are promulgated:

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals



mg/troy ounce of gold produced by cyanide stripping

mg/liter of spent plating solution used as a raw material

mg/troy ounce of precious metals in in the granulated
raw material

SECT - II

0.610 .
0.080
o 420

58.600

2.257
0.296
1.554

216.800

1'lax imum for
Monthly Average

Maximum for
Monthly Average

lilaximum for
Monthly Average

2311

1.280
0.200
1.020

133.300
0.300

4.736
0.740
3.774

493.200
1.110

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day

SECONDARY PRECIOUS METALS SUBCATEGdRY

Copper 0.819 0.390
Cyanide (total) 0.128 0.051
Zinc 0.653 0.269
Ammonia (as 'N) 85.310 37.500
Combined metals 0.192

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

(b) Raw Material Granulation BAT

Pollutant or
Pollutant Property

(c) Spent Plating Solutions BAT

(d) Spent Cyanide Stripping Solutions BAT



(f) Gold Solvent Extraction Raffinate and Wash Water

mg/troy ounce of gold produced by solvent extraction

mg/troy ounce of gold produced by electroiysis

SECT - II

0.005
0.001
0.004
o 510

0.610
0.080
0.420

58.600

0.384
0.050
0.265

36.920

Maximum for
Monthly Average

Maximum for
Monthly Average

. Maximum for
Monthly Average

2312

0.011
0.002
0.009
1.160
0.003

0.806
0.126
0.6?3

83.980
0.189

1 280
0.200
1 020

133.300
0.300

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day

SECONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

(e) Refinery Wet Air Pollution Control l BAT

lThis allowance applies to either acid or alkaline wet air
pollution control scrubbers. If both acid and alkaline wet ai.r
pollution control scrubbers are present in a particular facility
the same allowance applies to each.

mg/troy ounce of precious metals, including silver,
produced in refinery

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

Pollutant or
Pollutant Property

(g) Gold Spent Electrolyte BAT



(j) Palladium Precipitation and Filtration BAT

(i) Platinum Precipitation and Filtratio~ BAT

SECONDARY PRECIOUS METALS SUBCATEGORY SECT' - II

2.684
0.352
1.848

257.800,

3.172
0.416
2.184

304.700 Combined metals

3.660
0.480
2.520

351.600

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

2313

5.632
0.880
4.488

586.500
1.320

6.656
1.040
5.304

693.200

7.680
1.200
6.120

799.800
1.800

Maximum for
Any One Day

Maximum for
Arty One Day

Maximum for
Any One Day

mg/troy ounce of gold precipitated

Pollutant or
Pollutant Property

mg/troy ounce of platinum precipitated

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

mg/troy ounce of palladium precipitated

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
AInnlonia (as N)
1.560

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

(h) Gold Precipitation and Filtration BAT

'Pollutant or
pol~~tant Property



mg/troy ounce of gold contained in PGC product

(1) Spent Solution from PGC Salt Production BAT

(k) Other Platinum Group Metals Precipitation and
Filtration BAT

SECT .- II

0.000
0.000
o 000
0.000

3.172
0.416
2.184

304.700

Maximum for
Monthly Average

Maximum for
Monthly Average

·Maximu~ for
. Monthly Average

2314

0.000
0.000
0.000
0.000
0.000

6.656
1.040
5.304

693.200
1.560

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day

SECONDARY PRECIOUS METALS SUBCATEGORY

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

Pollutant or
Pollutant Property

mg/troy ounce of other platinum group metals
precipitated

Copper 1.152 0.549
Cyanide (total) 0.180 0.072
Zinc 0.918 0.378
Ammonia (as N) 120.000 52.740
Combined metals 0.270

Pollutant or
Pollutant Property

mg/troy ounce of precious metals, including silver,
produced in refinery

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

Pollutant or
Pollutant Property

(m) Equipment and Floor Wash BAT



mg/troy ounce of precious,metals, ,including silver,
incinerated or smelted

mg/troy ounce of total precious metals produced '
through this operation'

NSPS are promulgated based on the performance achievable by the,
application of chemica~ precipitationjl sedimentation, and
multimedia filtration '(lime,: ,set,tle, and filt~rr technology, , ion
exchange end-of-pipe treatment, and in-process' flow reduction
control methods , along .wi th prel,.irninCiry t:r~atment,consisting of
ammonia steam stripping and cyanide ,'precipi tation for', selected
waste streams. 'The following effluent s'tandardsate' promulgated

, for new sources:

SECT - II

30.500
4.000

21.000

54.000

2.745
0.360
1.890

263~700

2930.000

Maximum for
Monthly Average

MaximU,m fO,r"
Monthly Average

2315

5.760
0.900,
4.590

599.900
1.350

67.500

Maximum for
Any One Day,

64.000
10.000
51.000
15.000

6665.000

, 'Wi thin' the', range of 7. 5to 10.0
at all times

,Ma,ximum for
, Any One Day

Furnace Wet Air Pollution Control NSPS

SECONDARY, PRECIOUS, METALS' SUBCATEGORY'

(a)

Copper
Cyanide (total)
Zinc
Combined metals
Ammonia (as N)

Pollutant,or ,
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals
Total suspended

solids
pH

Pollutant or
Pollutant Property

(n) PreliminarY treatment BAT"



mg/liter of spent plating solution used as a raw material

mg/troy ounce of precious metals in the granulated
raw material

SECONDARY PRECIOUS METALS SUBCATEGORY SECT - II

0.390
0.051
0.269

37.500

7.680

0.610
0.080
0.420

58.600

12.000

Maximum for
Monthly Average

Maximum for
Monthly Average

0.819
0.128
0.653

85.310
0.192
9.600

2316

1.280
0.200
1.020

133.300
0.300

15.000

Maximum for
Any One Day

Within the range of 7.5 to 10.0
at all times

Maximum for
Any One Day

Within the range of 7.5 to 10.0
at all times

Pollutant or
Pollutant Property

(b) Raw Material Granulation NSPS

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals
Total suspended

solids
pH

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals
Total suspended

solids
pH

Pollutant or
Pollutant Property

(c) Spent Plating Solutions NSPS



'2317

mg/troy ounce of gold produced by cy~nide stripping

(e) Refinery' Wet Air Pollution Controil NSPS

SECT" '- IT

44.400

2.257
0.296
1.554

216.800

Maximum.f.or.
Monthly Average.

Maximum for .
Monthly Average

4.736
0.740
3.774

493.200
1.110

55.500

1.280 0.610
0.200 0.080
1.020 0.420

. ~;, ,

133.300 58.600
0.300

15.000 12.000

Within the range of 7.5 to 10.0
at all times

Within the range 6f 7.5 to 10.0
at all times

,Maximum for
Any One Day
',. \ '. .',; .

.. ' ..

.,,-. -- '

Spent Cy~nide ~tripping soltitions NSPS

SECONDARY 'PRECIOUS METALS SUBCATEGORY

(d)

Pollutant or
Pollutant Property

-~ ',.'

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals
Total suspended

solids '
pH

Pollutant or Maximum for
Pollutant Property ..AnyOne Day

mg/troy ounce of precious metals, including silver,
produced in refinery

lThis allowance applies to either acid or alkaline wet air
pollution control scrubbers. If both acid and alkaline wet air
pollution control scrubbers are present in a particular facility
the same allowance applies to each.

Copper
Cyanide .( total)
Zinc
Ammonia (as N)
Combined metals
Total suspended

solids
pH



mg/troy ounce of go14 produced by electrolysis

mg/troy ounce of gold produced by solvent extraction

Copper 0.806 0.384
Cyanide (total) 0.126 0.050
Zinc 0.643 0.265
Ammonia (as N) 83.980 36.920
Combined metals 0.189
Total suspended '9.450 7.560

solids
pH Within the range of 7.5 to 10.0
at all times

SECT - II

0.005
0.001
0.004
0.510

0.104

Max imumf,o r
Monthly Average

Maximum for
Monthly Aver,age

; ,

2318

0.011
0.002
0.009
1.160
0.003
0.131

Within the range of 7.5 to 10.0
at all times

Maximum for
Any One Day

Maximum for
Any One Day

old Solvent Extraction Raffinate and Wash Water NSPS
-- . , -- --- .;...;.~...::...=:.

SECONDARY PREC~OqS. METALS SUBCATEGORY

( f )

Pollutant or
pollutant Property

Pollutant or
Pollutant Property

(g) Gold Spent Electrolyte NSPS

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals
Total suspended

solids
pH



(i) Platinum Precipitation and Filtratior~ NSPS

Within the range of 7.5 to 10.0
at all times;

(h) Gold Precipitation and Filtration NSPS

SECT - II

52.800

62.400

2.684
0.352
1.848

257.800

3.172
0.416
2.184

304.700

Maximum for
Monthly Average

1I1aximum for
Monthly Average

5.632
0.880
4.488

586.500
1.320

66.000

6.656
1.040
5 304

693.200
1.560

78.000

Maximum for
Any One Day

Maximum for
Any One Day

Within the rarige of 7.5 to 10.0
at all ti.mes

2319

SECONDARY PRECIOUS METALS SUBCATEGORY

mg/troy ounce of gold precipitated

pH

mg/troy ounce of platinum precipitated

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals
Total suspended

solids



(J) Palladium Precipitation and Filtration NSPS

mgjtroy ounce of other platinum group metals
precipitated

Other Platinum Group Metals Precipitation and
Filtration NSPS ---

POllut;ant

SECT- II

72.000

3.660
0.480
2.520

351.60.0

62.400

3.172
0.416
2.184

30? .700

Maximum for
Monthly Average

Within the range of 7.5 to 10.0
at all times

2320

7.680
1.200
6.120

799.800
1.800

90.000

6.656
1.040
5.304

693.200
1.560

78.000

Maximum for
Any One Day

Within the range of 7.5 to 10.0
at all times

or Maximum for Maximum for
Any One Day Monthly Average

SECONDARY PRECIOUS METALS SUBCATEGORY

(k)

mgjtroy ounce of palladium precipitated

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals
Total suspended

solids
pH

Pollutant or
Pollutant Property

Pollutant
Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals
Total suspended

solids
pH



mg/troy ounce of gold contained in PGC product

(1) Spent Solutions from PGC Salt Production NSPS

mg/troy ounce of precious metals, including silver,
produced in refinery

SECT - II

0.000

0.000
0.000
0.000
0.000

0.549
0.072
0.378

52.740

10.800

Maximum for
Mon.thly Average

Maximum for
Monthly Average

2321

0.000
0.000
0.000
0.000
0.000
0.000

1.152
0.180
0.918

120.000
0.270

13.500

Maximum for
Any One Day

Within the range of 7.5 to 10.0
at all times

Within the range of 7.5 to 10.0
at all times

Maximum for
li.ny One Day

SECONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals
Total suspended

solids
pH

(m) Equipment and Floor Wash NSPS

Copper
Cyanide (total)
Zinc
Ammonia (as N)

. Combined metals
Total suspended

solids
pH



(a) Furnace Wet Air Pollution Control PSES

mg/troy ounce of precious metals, including silver,
incinerated or smelted

mg/troy ounce of total precious metals produced
through this operation

SECT - IT

30.500
4.000

21.000

2.745
0.360
1.890

263.700

2930.000
600.000

Maximum for
Monthly Average

, Maximum for
Monthly Average

2322

5.760
0.900
4.590

599.900
1.350

Within the range of 7.5 to 10.0
at all times

64.000
10.000
51.000
15.000

6665.000
750.000

Maximum for
Any One Day

Maximum for
Any One Day

SECONDARY PRECIOUS METALS SUBCATEGORY

Copper
Cyanide (total)
Zinc
Combined metals
Ammonia (as N)
Total suspended

solids
pH

Pollutant or
Pollutant Property

PSES are promulgated based on the performance achievable by the
application of chemical pr~cipitation, sedimentation, and
multimedia filtration (lime, settle, and filter) technology, ion
exchange end-of-pipe treatment, and in-process flow reduction
control methods, along with preliminary treatment consisting of
ammonia steam stripping and cyanide precipitation for selected
waste streams. The following pretreatment standards are
promulgated for existing sources:

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

(n) Preliminary treatment NSPS

Pollutant or
Pollutant property



'mg/liter bf spent plating solution used as a raw material

mg/troy ounce of precious meta~s in the granulated
raw material

SECONDARY PRECIOUS METALS SUBCATEGORY SECT - II

0.390
0.051
0.269

37.-500'

0.610
0.080
0.420

58.600

2.257
0.296
1.554

216.800

101.aximum for
Monthly Average

Maximum for
Monthly Average

lo1aximum for
Monthly Average

2323

0.819
0.128
0.653

85.310
0.192

1.280
0.200
1.020

133.300
0.300

4.736
0.740
3.774

493.200
1.110

Maximum for
Any One Day

Maximum for
Any One Day'

Maximum for
Any One Day

(b) Raw Material Granulation PSES.

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

mg/troy ounce of gold produced by
cyanide stripping ..

Copper
Cyanide o( total)
Zinc
Ammonia (as N) .
Combined metals

(c) Spent Plating Solutions PSES .

° Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

(d) Spent Cyanide Stripping Solutions PSES

'0 Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

Pollutant or
. Pollutant Property



mg/troy ounce of gold produced by electrolysis

mg/troy ounce of gold produced by solvent extraction

(f) Gold Solvent Extraction Raffinate and Wash Water PSES

SECT - II

0.005
0.001
0.004
0.510

0.610
0.080
0.420

58.600

0.384
0.050
o. 2~65

36.920

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

2324

0.011
0.002
0.009
1.160
0.003

0.806
0.126
0.643

83.980
0.189

1.280
0.200
1. 020

133.300
0.300

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day

SECONDARY PRECIOUS METALS SUBCATEGORY

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

Pollutant or
Pollutant Property

IThis allowance applies to either acid or alkaline wet air
pollution cqntr.ol ~.crubber~. If both acid and alkaline wet air
pollution control scrubbers 'are p~esent in a particular facility
the same allowance applies to each.

mg/troy ounce of precious metals, including silver,
produced in refinery

(e) Refinery Wet Air Pollution Control l PSES

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

Pollutant or
Pollutant Property

(g) Gold Spent Electrolyte PSES



(i) Platinum Precipitation and Filtration PSES

(j) Palladium Precipitation and Filtration PSES

gECONDARY PRECIOUS METALS SUBCATEGORY SECT .;... II

2.684
0.352
1.848

257.800

Maximum for
Monthly Average

3.172
0.416
2.184

304.700

3.660
0.480
2.520·

351.600

Maximum for
Monthly Average-

Maximum for
Monthly Average

2325

Maximum for
Any One Day

5.632
0.880
4.488

586.500
1.320

6.656
1.040
5.304

693.200
1.560

7.680
1.200
6.120

799.800
1.800

Maximum for
Any One Day

Maximum for
Any One Day

mg/troy ounce of gold precipitated

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

mg/troy ounce of platinum precipitated

(h) Gold Precipitation and Filtration PS:e:S

Pollutant or
Pollutant Property

mg/troy ounce of palladium precipitated

Copper
Cyanide (total)
Zinc -
Ammonia (asN)
Combined metals

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

Pollutant or
Pollutant Property



(k) Other Platinum Group Metals Precipitation and
Filtration PSES

mg/troy ounce of other platinum group metals
precipitated

SECONDARY PRECIOUS METALS SUBCATEGORY SECT - II

3.172
0.416
2.184

304.700

Maximum for
Monthly Average

2326

6.656
1.040
5.304

693.200
1.560

Maximum for
Any One Day

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals



mg/troy ounce of precious metals, including silver,
produced in refinery

(1) Spent Solution from PGC Salt Produ.ction PSES

~g/troy ounce of total precious metals produced
through this operation

Pollutantfor

SECT - II

0.000
0.000
0.000
0.000

0.549
0.072
0.378

52.740

30.500
4.000

21.000

2930.000

Maximum for
Monthly Average

Maximum for
Monthly Average

2327

0.000
0.000
0.000
0.000
0.000

1.152
0.180
0.918

120.000
0.270

Maximum for
Any One Day

64.000
10.000
51. 000
15.000

6665.000

Maximum for
Any One Day

or Maximum for Maximum
Any One Day Monthly Average

..
Equipment and Floor Wash PSES

SECONDARY PRECIOUS METALS SUBCATEGORY

(m)

mg/troy ounce of gold contained in PGC product

Pollutant
Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals·

Pollutant or
Pollutant ProPerty

Copper
Cyanide (total)
Zinc .
Ammonia (as N)
Combiried metals

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Combined metals
Ammonia (as N)

(n) Preliminary treatment PSES



mg/troy ounce of precious metals in the granulated raw material

mg/troy ounce of precious metals, including silver,
incinerated or smelted

SECT - II

0.390
0.051
0.269

37.500

2.745
0.360
1.890

263.700

Maximum for
Monthly Average

Maximum for
Monthly Average

2328

0.819
0.128
0.654

85.310
0.192

5.760
0.900
4.590

599.900
1.350

Maximum for
Any·One Day

Maximum for
Any One Day

,
Furnace Wet Air Pollution Control PSNS

SECONDARY PRECIOUS METALS SUBCATEGORY

(a)

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

Pollutant or
Pollutant Property

PSNS are promulgated based on the performance achievable by the
application of chemical precipitation, sedimentation, and
multimedia filtration (lime, settle, and filter) technology, ion
exchange end-of-pipe treatment, and in-process flow reduction
control methods, along with preliminary treatment~ consisting of
ammonia steam stripping and cyanide precipitation for selected
waste streams. The following pretreatment standards are
promulgated for new sources:

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

Pollutant or
Pollutant Property

(b) Raw Material Granulation PSNS



2329

(e) Refinery Wet Air Pollution con~::Coll PSNS·

mg/liter of spent plating solution used as a
raw material

SECT - II

0.610
0.080
0.420

58.600

0.610
0.080
0.420

58.600

2.257
0.296
1.554

216.800

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

1.280
0.200
1.020

133.300
0.300

4.736
0.740
3.774

493.200
1.110

1.280
0.200
1.020

133.300
0.300

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day

SECONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
Pollutant Property

mg/troy ounce of gold produced by
cyanide stripping

mg/troy ounce of precious metals, including silver,
produced in refinery

Pollutant or
Pollutant Property

(c) Spent Plating Solutions PSNS

IThis allowance applies to either acid or' alkaline wet air
pollution control scrubbers. If both acid and alkaline wet air
pollution control scrubbers are present in a particular facility
the same allowance applies to each.

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

Copp~r

Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

Pollutant or
Pollutant Property

(d) Spent Cyanide Str ipping SOlution's P'SNS

Copper
Cyanide (total)

·Zinc
Ammonia (as N)
Combined metals



mg/troy ounce of gold produced by electrolysis

mg/troy ounce of gold produced by solvent extraction

Gold Solvent Extraction Raffinate and Wash Water PSNS

SECT - II

0.005
0.001
0.004
0.510

0.384
0.050
0.265

36.920

2.684
0.352
1.848

257.800

Maximum for
Monthly Average

Maximum for
Monthly Average,

Maximum for
Monthly Average

2330

0.011
0.002
0.009
1.160'
0.003

0.806
0.126
0.643

83.980
0.189

5.632
0.880
4.488

586.500
1.320

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day

•

SECONDARY PRECIOUS METALS SUBCATEGORY

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

Pollutant or
Pollutant Property

(f)

(g) Gold Spent Electrolyte PSNS

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

mg/troy ounce of gold precipitated

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

Pollutant or
Pollutant Property

(h) Gold Precipitation' and Filtration PSNS



,
. (j) Palladium Precipitation and Filtration PSNS

(k) Other Platinum Group Metals precipitation and
Filtration PSNS

mg/troy ounce of other platinum group metals
. precipitated

SECT - II

3.172
0.416
2.184

304.700

3.660
0.480
2.520

351.600

3.172
0.416
2.184

304.700

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

2331

6.656
1.040
5.304

693.200
1.56.0

7.680
1.200
6.120

799.800
1.800

6.656
1.040
5.304

693.200
1.560

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day

SECONDARY PRECIOUS METALS SUBCATEGORY
I

mg/troy ounc~ of platinum precipitated

mg/troy ounce ·of palladium precipitated

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc .
Ammonia (as N)
Combined metal:3

Pollutant or
Pollutant Property

(i) PlatirlUm Precipitation and Filtration PSNS

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

Pollutant or
. Pollutant Property
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mg/troy ounce of gold contained in PGC product

(1) Spent Solution from PGC Salt Production PSNS

SECT - II

0.000
0.000
0.000
0.000

0.549
0.072
0.378

52.740

30.500
4.000

21.000

2930.000

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for .'
Monthly Average

0.000
0.000
0.000
0.000
0.000

1.152
0.180
0.918

120.000
0.270

Maximum for
Any One Day

64.000
10.000
51.000
15.000

6665.000

Maximum for
Any One Day

Maximum for
Any One Day

SECONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
Pollutant Property

Copper
Cyanide (total)
Zinc
Ammonia (as N)
Combined metals

Pollutant or
Pollutant Property

mg/troy ounce of precious metals, including silver,
produced in refinery

Copper
Cyanide (total)
Zinc
Ammonia -<as N)
Combined metals

(m) Equipment and Floor Wash PSNS

EPA is not promulgating best conventional pollutant control
technology (BCT) at this time.

mg/troy ounce of total precious metals produced
through this operation

Copper
Cyanide (total)
Zinc
Combined inetals
Ammonia (as N)

Pollutant or
Pollutant Property

(n) Preliminary treatment PSNS
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RAW MATERIAL PREPARATION STEPS

RAW MATERIALS

SECT - III

SECTION III

SUBCATEGORY PROFILE

SECONDARY PRECIOUS METALS SUBCATEGORY

This section of the secondar~ precious metal~ supplement
describes the' raw materials and processes used in refining
secondary precious metals and presents a profile of the secondary
precious metals plants identified tn this study. ~or a
discussion of the purpose, authority, and methodology for this
study and a general description of the nonferrous met~ls
category, refer to Section III of Vol. I.

The pr incipal raw mater ials used by plani:s recover ing precious
metals are jewelry scrap, dental scrap, optical scrap, electrical
scrap, impure bullion, spent industrial alld automotive catalysts,
sweeps, . and contaminated or spent electroplating solutions.
Sweeps are usually low-grade precious metal-bearing residue
generated from various raw materials, including floor sweepings
(hence the name)~ waste treatment sludges and incinerated filter
cakes. The various raw materral preparation and refining steps a
plant 'uses are dictated by the type and composition of raw
materials being processed.

Based on the source of raw mater ials, the! raw mater ial
preparation steps can be divided into five basic processes for
the recovery of precious metals: incineration and smelting.
(pyrometallurgical steps), raw material granulation, stripping
with cyanide solutions, recovering precious metals from spent
plating solutions, and other preliminary tteatment steps.

DESCRIPTION OF SECONDARY PRECIOUS METALS PRODUCTION.
The secondary precious metals industry consists of plants which
recover gold and platinum group metals from recycled materials.
Platinum group metals, also known as PGM, consist of platinum,
palladium, iridium, rhodium, osmium, and ruthenium. The
production of secondary precious metals can be divided.into two
stages: raw material preparation steps and refining steps. Raw
material preparation steps include grinding, crushing,
incineration, smelting, granulation, cyanide stripping, and
precipitation of precious metals from spent plating solutions.
Refining steps include dissolution in either strong acid br .base,
precipitation, filtration, recycle, solvent extraction,
electrolytic refining, salt manufacturing, casting, ~nd

granulation. The secondary precious metals production process is
presented schematically _in Figure 111-1 (page 2343).
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Raw Material Granulation

Stripping With Cyanide Solutions

SECT - IIISECONDARY PRECIOUS METALS SUBCATEGORY

Smelting is generally used to produce a copper-based bullion
which can either be sold or further processed to produce a pure
metal. The raw material for smelting may be the precious metal
bearing residue produced in the incinerator, or it may be ground
up raw material. Like the incineration furnace, the smelting
furnace may also have emissions which are controlled by a
baghouse or scrubber. The furnace or incinerator scrubber
results in a wastewater discharge.

Incineration and Smelting

Dental scrap, optical scrap, electrical scrap, and catalysts may
be ground and incinerated in a furnace in order to remove the
carbonaceous material and volatile fraction. The tenlperature and
rate of burning must be carefully controlled if high efficiency
is to be maintained. Air emissions include vapors from the
volatilization and decomposition of carbonaceous. scrap
contaminants, as well as combustion gases and dust. The
emissions are usually controlled by afterburners in series with a
baghouse or scrubber. Wet air pollution control techniques result
in wastewater discharges. Precious metal-bearing residues. may
then be fed directly to the refinery for recovery of pure metals.

Raw material may be granulated with water in order to make it
easier to dissolve in acid in the refinery. Either solid scrap
or incinerated residue may be melted in a furnace and granulated
with water in a similar manner to shot casting. This operation
produces wastewater discharge, consisting of .the spent
granulation water.

Gold-containing electrical components, strip, or ceramics may be
stripped with sodium or potassium cyanide solutions. The raw
material may be ground-up prior .to stripping in order to increase
the exposed surface area. Cyanide attacks the gold which is
exposed on the surface of the metal, but does· not recover gold
which is buried beneath a non-precious metal. Stripping with
cyanide has limited application because of the relatively few
types of scrap amenable to the process.

After the gold is stripped away from the base metal, it may be
precipitated from solution with either sodium hydrosulfite or
zinc. An oxidizing agent may be added to destroy the free
cyanide. The solids, containing precious metals, are separated
from the spent cyanide stripping solution by filtration.
Filtration results in a wastewater stream which may be
discharged. The product of cyanide stripping is a sludge
containing high precious metal values which may be further
processed.
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REFINING STEPS

Other Preliminary Treatment Steps

SECT - IIISECONDARY PRECIOUS METALS SUBCATEGORY

Preliminary treatment steps other than those mentioned above may
be used to treat raw material in this subcategory. These
processing steps, which have been claimed confidential are used
to treat non-combustible, non-metallic-based basis materials.
These preliminary treatment steps may produce a wastewater
discharge.

Refining steps are taken to recover high-purity precious metals
(high-purity generally refers to 99.9 or 99.99 percent pure) from
lower purity raw.materials, which mayor may not have undergone
raw material preparation steps. The standard hydrometallurgical
process includes dissolution in acid or base, combined with
precipitation and filtration. other hydrometallurgical, refining
steps include solvent extraction and electrolytic refining. After
pure precious metals are produced, they may be further processed
into a potassium cyanide-based .salt, cast as bars, or granulated.

Hydrometallurgical Processing

Jewelry, dental, optical, electr ical, and catalyst· scra'p, along
with sludges generated from spent solutions, containing gold,
platinum, palladium, and other.platinum group metals '(PGM), may
be refined using hydrometal].urgical processing. The first step
risually consists ofdissolvin~the raw material in aqua regia.
Aqua regia (one part concerittatednitric acid:three to four parts
concentrated hydrochloric acid) is the only known reagent that
dissolves gold. Nitric acid alone cannot oxidize gold unless the
chloride ion is present to complex the product. The net equation
for dissolving gold in aqua regia can be writt~n as below
although a variety of nitrogen products may be obtained.

Recovery From Spent plating Solutions

Precious metals can be recovered from contaminated or spent
electroplating solutions, which are cyanide-based, either by
precipitation with sodium hydrosulfite or zinc, or by
electrolysis. Electtoplaters use cyanide solutions for plating
precious metals onto base metals. The depleted or contaminated
solutions still contain enough precious metal values to make
recovery economical. Either gold, palladium, or rhodium can be
recovered in this manner. The precipitation process for plating
solutions is the, same as cyanide stripping. Zinc or sodium
'hydrosulfite· is added and the precious metals are recovered by
filtration.. For electrolytic recovery, the spent plating
solution acts as the electrolyte, and the precious metal is
recovered on the cathode. wastewater may be generated by the
discharge of barren solution after either precipitation or
electrolytic recovery occurs~ The resultant sludge' from this
process may be routed to the refinery for further processing.
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Acid fumes generated in the refinery may be controlled with a wet
scrubber, resulting in a wastewater stream. In many plants, this
scrubber controls the fumes from all the reaction vessels,
whether they are acid, alkaline, or cyanide based. The scrubbing

,-

SECT - IIISECONDARY PRECIOUS METALS SUBCATEGORY

Each of the purification processes may be repeated via recycle to
increase the purity of the refined metal. After each metal is
recovered as either a final product or intermediate, it may be
washed with water or an acid or base in order to remove residual
acid or base from it and to furtherpurifyit~ The wash water or
solution is generally discharged with the precipitation and
filtration water, and is considered as part of the same waste
stream.

Palladium is recovered by dissolution in acid as a soluble
chloride salt. Palladium is precipitated from solution as an
insolcible amine called red salt. Palladium is purified by
redissolving the red salt in an alkaline solution followed by
reprecipitation. The red salt is reduced to palladium metal
sponge with a strong chemical reducing agent.

After dissolving the raw material, the silver chloride solids are
filtered away, the nitrates are removed, and the gold is
precipitated with sulfur 'dioxide, ferrous sUlfate, or chlorine
gas. The filtrate may be sent on for further recovery of
platinum group metals, if these are present. The, silver chloride
solids recovered from the gold dissolution process usually
require fu~ther purification. Silver recovery and purification
is addressed in the secondary silver development document.

Platinum group metals are recovered from raw materials which
contain gold and platinum group metals. Platinum is recovered by
dissolution in a chlorinated acid solution,_ yielding, soluble
platinum chloride. Platinum is precipitated as an insoluble
amine called yellow salt which is purified using both alkaline
and acid solutions and reduced to platinum metal sponge either
thermally or with a strong chemical reducing agent.,

The various hydrometallurgical processing steps a plant uses to
recover precious metals may occur in any order. For -. example, one
plant may recover gold prior to palladium prior to platinum, and
another plant may recover platinum first, then gold, and finally
palladium. The order of processing does not impact the
wastewater generation at a refinery.

Based on the composition of the raw material, and the order of
processing, the recovery of each precious metal may result in a
wastewater discharge. There is variability in the types of raw
materials processed within this ~ubcategory; however, the basic
processing steps and wastewaters generated are similar from _one
plant to another.
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Solvent Extraction

PROCESS WASTEWA~ER SOURCES

SECT .... IIISECONDARY PRECIOUS METALS SUBCATEGORY

medium is usually an alkaline solution which neutralizes the acid
fumes. Other plants may use separate sc:rubbers for acid. and
alkaline fumes.

Solvent extraction may be used to refine impure bullion to high
purity gold. Solvent extraction consists of extracting the gold
from an acid solution into the organic phase and subsequently
recovering it. The aqueous solution which originally contained
the dissolved impure bullion may be dischclrged as a waste stream.
After recovery, the gold may be washed with water and. the wash
water may also be discharged. The aqueous raffinate and wash
water may be rionsidered as one waste stream.

Electrolytic Refining

Electrolytic refining is also used as a mE!ans' of recovering high
purity gold from precious metal-containing bullion, jewelryand
dental scrap. . First, the raw material is melted and cast as an
anode. An acidic electrolyte is used, and gold is recovered on
the cathode. In the electrolytic method, a current is passed
between an anode and a cathode which are suspended in the
electrolyte. A portion of the electrolyte .is periodically
discharged to maintain the purity of the.uolution.

Further Processing

Once the gold or platinum group metals have been refined to the
pure state, they may be further processed. Gold may be reacted
with potassium cyanide solution to produce a potassium gold
cyanide salt. (generally written KAu(CN)2 or PGC) which is
useful in the electroplating industry. There may be a waste
stream associated with this process, consisting of excess cyanide
solution.

Pure precious metals may either· be cast as bars or granulated
using a method similar to shot casting. In either case, the
metal is melted in a furnace. Molten metal may be poured into
molds which may be quenched with water, or it may be poured
directly into a container of water, in which case it will be
granulated. In either ca~e,.a waste stream is generated which
may be discharged.

Although a variety of processes are involved in secondary
precious metals production, the process wastewater sources can be
subdivided into building blocks as follows:

1. Furnace wet air pollution control,
2. Raw material granulation,
3. Spent plating solutions,
4. Spent cyanide stripping solutions,
5. Refinery wet air pollution control,
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OTHER WASTEWATER SOURCES

in
are

also
Ohio,

SECT -IIISECONDARY PRECIOUS METALS SUBCATEGORY

Forty-nine secondary precious metals plants were identified
this study. Figure III-2 (page 2344) shows that the plants
concentrated in the Northeast and California, with plants
located in Washington, Arizona,. Minnesota, Illinois,
Virginia, and Florida.

These waste streams are not considered as part of this
rUlemaking. EPA believes that the flows and pollutant loadings
associated with these wastewater streams are insignificant
relative to the wastewater streams selected and are best handled
by the appropriate permit authority on a case-by-case basis under
the authority of Section 403(a) of the Clean water Act.

Casting contact cooling water is not considered as part of this
rulemaking because, although several plants do discharge this
stream, sampling data indicate that this waste~ater contains
little or no pollutants and that the pollutant loadings are
insignificant compared with the other waste streams selected.
Sampling data for casting contact cooling water are presented in
Table V-26 (page 2497).

AGE, PRODUCTION, AND PROCESS PROFILE

6. Gold solvent extraction raffinate and wash ~ater,

7. Gold spent electrolyte,
8. Gold precipitation and filtration,
9. Platinum precipitation and filtration,

10. Palladium precipitation and filtration,
11. Other platinum group metals precipitation and

filtration,
12. Spent solution from PGC salt production,
13. Equipment and floor wash, and
14. Preliminary treatment.

There are other waste streams associated with the production of
secondary precious metals. These waste streams may include
casting contact cooling water, final product granulation water,
acid storage area wet air pollution control, and pump seal water.

The sources of these wastewater streams are identified by their
respective numbers in Figure III-l (page 2343).

Table III-l (~age 2340) summarizes the relative ages of the
secondary preclous metals plants by discharge status. Four
plants discharge directly, 30 are indirect dischargers, 10 are
zero dischargers, and five .plants do not generate process
wastewater. Most of the Plants began operating within the last
15 years.

Table III-2 (page 2341) shows the production ranges for the 49
secondary precious metalS plants. One-third of the plants that
reported production data produce less than 10,000 troy ounces of
total precious metals per year. All four of the direct
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dischargers produce in excess of- SO,OnOtroy ounces per year, as
do 10 of the indirect, dischargers.

Table III-3 (page 2342) provides a summary of the plants having
the various secondary precious-metals processes. The number of
plants generating wastew~terfrom the processes is also shown.

SECONDARY PRECIOUS METALS SUBCATEGORY SECT'~' III



Table III-1

INITIAL OPERATING YEAR (RANGE) SUMMARY OF PLANTS IN THE
SECONDARY PRECIOUS METALS SUBCATEGORY BY DISCHARGE TYPE

1967- 1957- 1947- 1917- rnType 1983- 1972- 1937- H27- t:tJof Plant 1973 1968 1958 1948 1938 1928 1918 1903 <1903 Not 0
0Discharge 1-10 11-15 16-25 26-35 36-45 46-55 56-55 66-80 81+ Reported Total Z
tl
~

~Direct 1 1 1 1 4 ·Id
::tt
t:tJ
0Indirect 8 8 4 3 1 1" 1 2 1 1 30 H
0
c:::rn

Zero 4 2 1 3 10 s:
t:rJN
1-3w
~~

t'1 i0 !)ry 2 1 1 1 5 rn
rn
c:::
tl1:otal 15 11 6 3 2 1 2 3 2 4 49 0
~
1-3
t:rJ
Gl
0

~

rn
t:rJ
0
1-3
I

H
H
H



Table IiI-2

PRODUCTION RANGES FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY
DURING 1982 (TROY OUNCES OF TOTAL PRECIOUS METALS/YEAR)

Not
Type of 1,001- 10,001- 50,001- 100,001- Reported
Plant 0-1,000 10,000 50,000 100,000 500,000 500,000+ in dcp

Direct*

Indirect 1 9 9 4 6 1

Zero ·3 1 4 2

Dry 1 1 1 2 1

N
W Total 2 13 11 4 10 3 3
.t:>.
I-'

*Data for these plants are claimed to be confidential. .
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Table 111-3

SUMMARY OF SECONDARY PRECIOUS METALS SUBCATEGORY PROCESSES
AND ASSOCIATED WASTE STREAMS

Number
of Plants

With Process

" "I\)

w
"*"I\)

Process

Raw Materials Preparation Steps

Incineration and Smelting (Furnace Air Pollution
Control)
Raw Material Granulation
Stripping With Cyanide Solutions
Recovery From Spent Plating Solutions

Refining Steps (Hydrometallurgical Processing)

Gold Precipitation and Filtration
Platinum Precipitation and Filtration
Palladium Precipitation and Filtration
Other Platinum Group M~tals Precipitation and
Filtration
Solvent Extraction
Electrolytic Refining

PGC Salt Production

Equipment and Floor Wash

I

28

18

4
6

12

37

28
18
20

3

1
3

4

3

Number
en
tt:l

of Plants ()

Reporting @
tJ

Generation :x>r

of Wastewater* ::0
t<
'tl
::0
tt:l
()

1 H
0c:

4
CJl

6 ::::
tt:l

12 1-3
:x>r
tot
CJl

rn

28
c:
ttl

18
()
:x>r

20 1-3
tt:l

3 (j)
0
::0

1 t<

3

4 lZl
tlj
()

3
1-3
I

H
H
H

"'Through reuse or evaporation practices, a plant may "generate" wastewater from a
particular process but not discharge it.
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Figure III-1
RAW MATERIAL PREPARATION

SECONDARY PRECIOUS METALS"PRODUCT:I:ON PROCESSES

SECT - III
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The factors listed previously for general subcategorizationwere
each evaluated w~en considering subdivision of the secondary
precious metals subcategory. In the discussion that follows the
factors will be described as they pertain to this particular
subcategory.

SECT - IV

SECTION IV

SUBCATEGORIZATION

SECONDARY PRECIOUS'METALS SUBCATEGOF~Y

These building blocks follow directly from differences within the
various production stages of secondary precious metals: raw
material'preparation steps and refining steps. Depending on the
type and composition; of raw material, a plant may operate one or
more raw material preparation or refining steps to recover gold
platinum, palladium, or other platinum group metals from scrap.
Each of these operations may create a need for a subdivision.

Smelting ,or incinerating a raw material creates the need for the

1. Furnace wet air pollution control.
2. Raw material granulation,
3. Spent plating solutions.
4. Spent cyanide stripping solutions,
5. Refinery wet air pollution control,
6. Gold solvent extraction raffinate and wash water~

7. Gold spent electrolyte,
8. Gold precipitation and filtration.
9. Platinum precipitation and filtration,

10. Palladium precipitation and filtration,
11. Other platinum group metals precipitation and filtration,
'12. Spent solution from PGC salt production,
13. Equipment and floor wash, and '
14.' Preliminary treatment.

The rationale for considering further ,subdivision of the
secondary precious metals subcategory is based primarily on the
production processes used. Within the subcategory a number of
different operations are performed which mayor may not have a
water use or discharge and which may require the establishment of
separate effluent limitations and standards. While secondary
precious metals is still considered a single Subcategory. a more
thqrough examination of the production processes, water use and
discharge practices and pollutant generation rates has
illustrated the need for limitations and standards based on a set
of specific wastewater streams. Limitations and standards,' will
be based on specific flow allowances for the following building
blocks:

This section summarizes the factors considered during the
designation qf the related subdivisions or building blocks
of the secondary precious metals subcategory.

FACTORS CONSIDERED IN SUBDIVIDING THE SECONDARY PRECIOUS METALS
SUBCATEGORY
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OTHER FACTORS

SECT - IVSECONDARY PRECIOUS METALS SUBCATEGORY

The other factors considered in this evaluation were shown to be
inappropriate as a bases for further segmentation of the
subcategory. Air pollution control methods, treatment costs,
nonwater quality aspects, and total energy requirements are
functions of the selectedsubcategorization factors raw
materials and production processes. As such, they support the
method of sUbcategorization which has been developed. As

first subdivision--furnace wet air pollution control. Smelting
or incineration furnaces produce dust and particulate emissions
which need to be controlled prior to venting to the atmosphere.
other raw material preparation steps which create the need for
subdivisions include raw material granulation, recovering gold or
other precious metals from spent plating solutions, cyanide
stripping of gold from gold-plated scrap, and other confidential
preliminary treatment steps. Granulating·a raw material involves
melting the raw material in a furnace and pouring it into a
container of water. This granulates the raw material, and the
granulation water may be discharged, thus creating the need for a
subdivision. Spent plating solutions may be treated with a
precipitating agent such as zinc or sodium thiosulfate in order
to precipitate the precious metals. Discharging the depleted
solution creates a need for a separate subdivision. Stripping
gold away from scrap with a cyanide solution and then
precipitating the gold from solution creates a need for the
fourth pre-refining subdivision. Other preliminary treatment
steps, which are considered confidential are used to treat non
combustible, non-metallic-based basis materials, and create a
need for the last subdivision.

Vario~s refining operations create the need for the other nine
subdivisions. Recovering gold by a solvent extraction process or
an electrolytic refining process creates the need for two
subdivisions: gold solvent extraction raffinate and wash water,
and gold spent electrolyte. The wet chemistry technique of
dissolution and selective precipitation creates the need for four
subdivisions: gold precipitation and filtration, platinum
precipitation and filtration palladium precipitation and
filtration, and other platinum group metals precipitation and
filtration. Depending on the composition of the raw material
being processed, and the manner in which each metal is recovered,
anyone or all of the precious metals may result in the discharge
of a wastewater stream.

Acid fumes generated during dissolution and precipitation
processes are generally controlled with a wet scrubber, creating
the need for the seventh refining subdivision: refinery wet air
pollution control. Washing the equipment and the floor· of the
refinery in order to recover any precious metals from spills and
leaks creates a need for the equipment and floor wash
subdivision. Finally, manufacturing gold into a PGC salt product
by reacting it with potassium cyanide solution creates a need for
a subdivision: spent solution from PGC salt production.
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PRODUCTION NORMALIZING PARANETERS '
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Troy~unges of other platinum

Troy ounces'of precious
metals, including si~ver,

produced in refinery

Troy ounces of gold produced
by electroly~is

Troy ounces of gold
precipitated

Troy ounces of platinum
precipitated

Troy ounces of pall?d1um
precipitated

Troy orinces of gold pr6duced
of solventext~action

Troy ounces of gold produced
by cyanide ~tripping

Troyounce~,o~pr~ciQus

metals, including silver,
. incinerated or ~~elt~d

Troy ounces, of ,precious metals
In .the granulated raw material

Liters of spent plating.
solutions used as a raw material

Building Block
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6. Gold solvent'extraction
raffinate and wash water

5. Refine~y wet air pollution
control

8. Gold precipitation and
filtration

9. Platinum precipitation
and filtration

3. Spent,~lating solutions

2. Raw material granulation

4. Spent cyanide stripping
solutions

d. Furnace wet ait
,po~lutiort control.

7. Gold spent electrolyte,

11. Other platinum'group

10. Palladium precipitation
and filtration.

SECONDARYJ?RECIOUS J"'E'!'~LS SUBCATEGOR¥'

discussed in ·S.ectionIV of J:h~. General. De,ve19pment Document,
certain other fa.ctors,such: as plant age, plant )siz.e,·,:and the
number of employ-ees :were also eval~ated and,determined· to, b~

inappropriate for· use as· bases foz: " subdivision ,of .nonferrouf?
metals plants.·

, .
'" ", .

The effluent limitations and sta'ndards dev,eloped in; this document
establish mass limitat.ions :for the. disc~ar:ge, of specific
pollutant parameters,. T.o allow .thes,e 'limitation,s to be ,applied
to plants. with, v,air ious : pr,odU'ction ,cap,aclties" the 'mass of
pollutant ,discharged must be related toa unit of production.
This factor' is, kn.own as the . production . norma.lizir:l9 :parameter
(PNP) .In gener'al', ,the: actual precious metals production from
the respective.manufacturing'process is used~s the PNP~ This is
based on the principle. that the amount of water genez:ated, is
proportional' to the ,amount of produc:t ,made. Tbe,t;efor,e, t:he ,PNPs
for the 14secondarypr,ecious metaJ,.s subdivisip,ns :a,re ,as,follows:
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Other PNPs were'bonsidered. The use of production capacity
instead of actual production was elimi'nated from consideration
because the mass of pollutant produced is more a function of true
production than of installed capacity. The total precious metals
produced in the refinery was eliminated from consideration
because most of the operations generating wastewater in a
refinery do so as a function of one metal being produced, rather
than as a function of the total amount of metal produced in a
refinery.

The PNP selected for spent plating solutions is liters of spent
plating solution used as a raw material. The volumetric PNP was
selected rather than the mass of metal processed because a plant
cannot control the concentration of precious metals in the raw
material -- the imported spent plating solutions. One plant's
raw material may be many times as concentrated as anothers' i.n
precious metals, and therefore flow· cannot be related to
production for this unit operation. Wastewater discharge flow is
directly related to volume of spent plating solution used as raw
material, and not· the quantity of precious metals in the
solution.

SECT - IV

group metals precipitated

Troy ounces of gold contained
in PGC product

Troy ounces of precious
metals, including silver,
produced in refinery

Troy ounces of total
precious metals produced
'through this operation

SECONDARY PRECIOUS METALS SUBCATEGORY

metals precipitation and
filtration

14. Preliminary treatment

12. Spent solution from PGC
salt production

13. Equipment and floor wash
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WATER USE AND WASTEWATER CHARACTERISTICS

Also since proposal, EPA gathered additional wastewater' sampling
data for four of the subdivisions in this subcategory through a
self-sampling prograin which was specifically requested by the
Agency. The data from this program include data from analyses for
the primary metals antimony, arsenic, beryllium, cadmium,
chromium, copper, lead, mercury, nickel, selenium, silver,
th~llium, and zinc. The data also include analyses for cyanide

SECT -V

SECTION V

SECONDARY PRECIOU~METALS SUBCATEGORY

This section describes the characteristics of the wastewaters
associated with the secondary precious metals subcategory. Water
use and discharge rates are explained and then summarized in
tables at the end of this section. Data used to characterize the
wastewaters are presented. Finally, the specific source, water
use and discharge flows, and wastewater characteristics for each
separate wastewater source are discussed.

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

In order to quantify the pollutant discharge from secondary
precious. metals plants, a field sampling program was conducted.
A complete list of the pollutants considered ,and a summary of the
techniques used in sampling and laboratory analyses are included
in Section V of the General Development Document. Samples were
analyzed for 124 of the 126 priority pollutants and other
pollutants deemed appropriate. Because the analytical standard
for TeDD was Judged to be too hazardous to be made generally
available, samples were never analyzed for this pollutant.
Samples were also never analyzed for asbestos. There is no
reason to expect that TCDD or asbestos would be present in
nonferrous metals manufacturing wastewater. A total of five
plants were selected for sampling in the secondary precious
metals subcategory. In general, the samples were analyzed for
cyanide and three classes of pollutants: priority organic
pollutants, priority metal pollutants, and criteria pollutants
(which includes both conventional and nonconventional
pollutants). Cyanide was analyzed for because it is present. in
raw materials for this sqbcategory.

Additional wastewater characteristics and flow and production
data were received through industry comments and an engineering
site visit to one facility between proposal and promulgation.
This aided EPA in promulgating revised discharge allowances for
raw material granulation and spent cyanide stripping solutions
waste streams.
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WASTEWATER FLOW RATES

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 required for a
given process per mass of precious metals product and is
therefore based on the sum of recycle and make-up flows to a,
given process. wastewater flow discharged after preliminary
treatment or recycle (if these are present) is used in
calculatrng the production normalized flow -- the volume of
wastewater discharged from a given process to further treatment:,
disposal, or discharge per mass of precious metals produced.
Differences between the water use and wastewater flows associatE~d

with a given stream result from recycle, evaporation, and
carry-over on the product. The production values used in
calculation correspond to the production normalizing parameter,

As described in Section IV of this supplement, the secondary
precious metals subcategory has been further stibdivided into 14
building blocks, so that the promulgated regulation contains mass
discharge limitations and standards for 14 process wastewater
discharging subdivisions. Differences in ,the wastewater
characteristics associated with these subdivisions are to be
expected. For this reason, 'wastewater streams corresponding "t;o
each subdivision are addressed separately in :the'discussions that
follow. '

The principal wastewater sources in the second~rypreciousmetals
subcategory are: '

1. Furnace wet air pollution control;
2. Raw material granulation,
3. Spent plating solutions,
4. Spent cyanide stripping solutions,·
5. Refinery wet air pollution control,
6. Gold solvent extraction raffinate and wash water,'
7. Gold spent electrolyte;,
8. Gold precipitation and filtratiori,
9. Platinum precipitation and filtration,

10. Palladium precipitation and filtration,
11. Other platinum group metals precipitation and

filtration,
12. Spent solution from PGC salt production,
13. Equipment and floor wash, and
14. Preliminary treatment.

and the nonconventional pollutants ammonia, gold, palladium, , and
platinum. These data support the assumptions which EPA had made
concerning the presence and concentrations of pollutants in those
subdivisions where we did not have analytical'~ata for specific
pollutants. For this reason, the selection of pollutant
parameters for limitation in this subcategory (Section VI) has
not been revised based on this new data.



DATA COLLECTION PORTFOLIOS

The responses for the toxic metals and cyanide are summarized
below:

Data used to characterize the various wastewaters associated with
secondary precious metals produc~ion come from two sources
data collection portfolios and analytical data from field
sampling trips.

SECT .. V

3
5
3
5
6

17
10

8
2

.19
3

;L8

Believed Present
(Based on Raw Materials and

Process Chemicals Used)
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o
1
2
7
9

20
10
11

3
16
o

14

Known Present
-----~,.-

SECONDARY PRECIOUS METALS SUBCATEGORY

PNP, assigned to each stream, as outlined in. Section IV. As an
example, gold precipitation and filtration wastewater flow is
related to gold metal production. As such, the discharge rate is
expressed in liters of filtration wastewater discharged per troy
ounce of gold produced by precipitation.

The production normalized flows were con~iled and statistically
. analyzed by stream type. These production normalized water use
and discharge flows are presented by subdivision in Tables, V-I
through V-13 (pages 2360-2372). 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 ~nalysi~ of factors affecting the wastewater. flows is
presented in Sections IX, X, XI, and XII where representative
BPT, BAT, NSPS, and pretreatment flows cue selected for use in
~alculatin9 the effluent limitations and standards.

WASTEWATER CHARACTERIZATION DATA

In the data collection portfolios, the secondary precious metals
plants which discharge wastewater were asked to specify the
presence of toxic pollutants in their effluent. Of the 49
secondary precious metals plants, 12 did not respond to this
portion of the questionnaire. No plant responding to this
portion of the questionnaire reported that any toxic organic
pollutants were known to be or believed to be present in their
wastewater.

,Pollutant

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
,Cyanide'
Lead
Me.rcury

'Nickel
Selenium.

"Silver
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In order to quantity the concentrations of pollutants present in
wastewater from secondary precious metals plants, wastewater
samples were collected at five plants. Diagrams indicating the
sampling sites and contributing production processes are shown in
Figures V-I through V-5 (pages 2360-2364). .

The raw wastewater sampling data for the secondary precious
metals subcategory are Presented in Tables V-14 through V-2l
(pages 2373-2436). Treated and combined wastewater sampling data
are shown in Tables V-22 through V-25 (pages 2440-2484). The
stream codes presented in the tables may be used to identify the
location of each of the samples on the process flow diagrams in
Figures V-I through V-5. Where no data are listed for a specific
day of sampling, the wastewater samples for the stream were not
collected. '

SECT - V

2
15

o
20

SECONDARY PRECIOUS METALS SUBCATEGORY

Thallium
Zinc

FIELD SAMPLING DATA

Sever~l points regarding these tables should be noted. First,
the data tables include some samples measured at concentrations
considered not quantifiable. The base-neutral extractable, acid
traction 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 useful to indicate the presence of a particular pollutant.
The pesticide fraction is considered not quantifiable at
concentrations equal to or less than 0.005 mg/l.

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

Third, the statistical analypis of data includes some samples
measured at c~ncentrations considered not quantifiable. For data
considered as detected but below quantifiable concentrations, a
value of zero is used for averaging. Priority organic,
nonconventional, and conventional pollutant data reported with a
"less than" sign are considered as detected, but not further
quantifiable. A value of zero is also used for averaging. If a
pollutant is reported as not detected, it is assigned a value of
zero in calculating the average. Finally, priority metal values
reported as less than a certain value were considered as not



FURNACE WET AIR POLLUTION CONTROL

, RAW MATERIAL GRANULATION
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SECT - VSECONDARY PRECIOUS METALS SUBCATEGORY

Since secondary precious metals production involves 14 principal
sources of wastewater and each has potentially different
characteristics and flows, the wastewater characteristics and
discharge rates corresponding to each subdivision will be
described separately. A brief description of why the associated
production processes generate a wastewatE!r and explanations for
variations of water use within each subdivision will also be
discussed.

quantifiable, and consequently'were assigned a value of zero in
the calculation of the average.

Finally, appropriate source water concentrations are presented
with the summaries of the sampling data. Themethod by which
each sample was collected is indicated by number, as ~ollows:

1. One-time grab
, 2. Manual composite during intermittent process operation
3. 38-hour manual composIte
4. 8-hour automatic composite
5. 24-hour manual composite

,6. 24-hour automatic composite

WASTEWATER CHARACTERISTICS AND FLOWS BY SUBDIVISION

Of the secondary precious ~etals plants with furnaces, smelters,
or 'incinerators, seven plants use wet scrubbers to control
emissions. Five of these discharge wastewater as shown in Table
V-I 'page 2360). This table shows thewat.er discharge rates in
liters per troy ounce of prec~ous metals, including silver,
processed through the furnace. 'Of the seven plants 'using wet
scrubbers, two plants practice 100 percent recycle, two plants
practice greater than 90 perqent recycle, and three plants do not
recycle this water.

The Agency sampled the wastewater. from two of the five
discharging plants, one of which does not practice recycle. The
other practices greater than 90 percent recycle. The Agency also
sampled the wastewater at another secondary precious metals plant
which did not practice recycle. Furnace wet air pollutiOn
control raw wastewater contains priority metals, cyanide, and
suspended solids above treatable concentrations. Raw wastewater
sampling data are presented in Table V-14 (page 2373).

Raw material may be melted in a furnace and then poured into a
'container of standing water in order to granulate it. This
~process is similar to shot casting. The purpose of this
·:operation is to make it easier to dissolve the raw· material in

the acid dissolution process. Of the 31 plants which
~hydrometa11urgica11y refine precious metals, four plants
igranu1ate the raw material prior to dissolution. Three plants
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REFINERY WET AIR POLLUTION CONTROL

SPENT PLATING SOLUTIONS

and the
This raw
cyanide,
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SPENT CYANIDE STRIPPING SOLUTIONS

Th~ Agency sampled two plants for this waste stream,
results are presented in Table V-IS (page 2389).
wastewater contains priority metals, free and complexed
and TSS above treatable concentrations.

discharge this wastewater,. as shown in Table V-2 (page 2361).
The fourth plant practices 100 percent recycle of granulatic)n
water.

Following proposal, sampling data for this subdivision were
acquired through a self-sampling effort specifically requested by
the Agency. These data show treatable concentrat~ons of cadmium,
lead, silver, palladium, and TSS.

Spent or contaminated electroplating solutions with a high
pracious metal content may be recycled to recover the precious
metals value. After recovering this value, the depleted solution
may be discharged~ Twelve plants recover precious metals fr()m
spent plating solutions. Discharge rates for these 12 plants are
presented in Table V-3 (page 2362), in liters of wastewater per
liter of raw material spent plating solution.

All of the acid dissolution vessels, alkaline dissolution
vessels, cyanide vessels, and precipitation vessels located i.n
the refinery may be vented to a refinery scrubber. A plant can
use acid scrubbers, alkali scrubbers, or both types of scrubbers.
Of the 29 plants using emissions control, 26 discharge
wastewater. The other three plants practice 100 percent recycle.
Seventeen of the 26 discharging plants practice recycle of 90
percent or greater. Table V-S (page 2364) shows water discharge
rates in liters per troy ounce of precious metals, including
silver, produced in the refinery.

The Agency sampled the wastewater from four discharging plants,
three of which practice recycle of at least 90 percent. This raw

Six plants use sodium or potassium cyanide solutions to strip
gold away from electronic scrap and other raw materials. After
precipitating the gold, the spent cyanide solution may be
discharged. Six plants use this technique as shown in Table V-4
(page 2363). Water use and discharge rates are shown in liters
per troy ounce of gold produced by ~yanide stripping. Gold
proluction is measured as the product from the precipitation
operation.

The Agency sampled one plant for this waste stream, and the
results are presented in Table V-16 (page 2399). This waste
stream contains priority metals, free and complexed cyanide, and
TSS above treatable concentrations.
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GOLD PRECIPITATION AND FILTRATION

,GOLD SPENT ELECTROLYTE
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Three ,plants use electrolytic refining as a purification step 'in
secondary gold processing and discharge the spent electrolyte
wastewater associated with this process. Water use and discharge
rates are shown in Table V-7 (page 2366)." No samples were taken
of this waste stream however, the Agency believes it s~ould be
similar to-gold precipitation and filtration wastewater' because
of contact with similar raw materials. This wastewater is
expected to contain priority metals and TSS above treatable
concentrations.

Gold may be recovered by dissolving the raw material in strong
acid such as aqua regia, filtering away the silver chloride, and
precipitating . the gold with a strong reducing agent such as
chlorine, ferrous sulfate or sulfur dioxide gas. Gold sponge is
recovered by filtering away the wastewater and washing the sponge
with water one or more times to remove residual acid. This
combined filtrate and wash water waste stream may be discharged
via a cementation tank where either zinc or iron is added to
recover additional precious metals, and then to treatment. The
28 plants with this waste stream are shown in Table V-8 (page
2367).

Gold can 'be extracted from an impure raw material using an
organic solvent and then recovered from thE! solvent as pure gold.
The raffinate generated by this process can be discharged, and
one plant discharges this waste stream as shown in Table V-6
(page 2366). After the pure gold is recovered, it is washed with
water and this wash water is also discharged.

Following proposal, sampling data for this subdivision were
acquired through a self~sampling effort specifically requested by
the Agency. These data show treatabl'e concentrations of antimony,
cadmium, chromium, copper, lead, nickel, silver, thallium, zinc,
ammonia, TSS, gold, palladium, and platinum.

The Agency sampled this waste stream at four plants, one prior to
cementation, and all four as combined wastewater after
cementation. Only the plant sampled prior to cementation is
present'ed in Table V-18 to characterize this raw wastewater
because of the metallic replacement reactions and commingling of
wastewater taking place in the cementation tank. As shown in
Table V-22 (page 2440), the post-cementation data support, the
general characterization of gold precipitation and filtration
wastewater data. Both show high ~riority metal concentrations,
along with ammonia and TSS above treatable concentrations. If a

wastewater contains priority metals and suspended solids above
,treatable concentrations. Raw wastewatE!r sampling data are
presented in Table V-17 (page 2402).

GOLD SOLVENT ,EXTRACTION RAFFINATE AND WASH WATER
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PLATINUM PRECIPITATION AND FILTRATION

three
2426).
above
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SPENT SOLUTION FROM PGC SALT PRODUCTION

OTHER PLATINUM GROUP METALS PRECIPITATION AND FILTRATION

Four plants manufacture potassium gold cyanide (PGC) salt from
pure gold and potassium cyanide solution. Excess cyanide
solution may be discharged from this process. Water use and
discharge rates are shown in Table V-12 (page 2371).

Three plants use a wet chemistry process similar to the type used
to recover either platinum or palladium, to recover other
platinum group metals including rhodium and iridium. All three
plants discharge wastewater as shown in Table V-II (page 2371).

Following proposal, sampling data for this subdivision were
acquired through a self-sampling effort specifically requested by
the Agency. These data show treatable concentrations of antimony,
arsenic, cadmium, chromium, copper, lead, nickel, selenium, zinc,
and ammonia.

The Agency sampled one of the discharging plants for
palladium batch discharges, as shown in Table V-19 (page
The raw wastewater shows priority metals, ammonia, and TSS
treatable concentrations.

Following proposal, sampling data for this subdivision were
acquired through a self-sampling effort specifically requested by
the Agency. These data show treatable concentrations of arsenic,
cadmium, chromium, copper, lead, nickel, selenium, zinc, and
ammonia.

plant cements this wastewater with zinc, the effluent from
cementation will contain high zinc concentrations.

PALLADIUM PRECIPITATION AND FILTRATION

Platinum may be recovered by dissolving the raw material in acid,
filtering away the impurities, and precipitating the platinum as
an amine. The insoluble amine (yellow salt) is then separated
from the solution by filtration. The filtrate may be combined
with wash water, and sent to cementation or treatment. Eighteen
plants recover platinum in this manner as shown in Table V-9
(page 2369).

Palladium may be recovered by dissolving the raw material in
strong acid or base, filtering away impurities, precipitating the
palladium as an amine, and filtering away the solution. The
insoluble amine (red salt) may be reduced with a strong reducing
agent to the pure metal sponge. The filtrate may be combined
with wash water, and sent to cementation or treatment. Twenty
plants recover palladium in this manner as shown in Table V-IO
(page 2370).



2359

PRELIMINARY TREATMENT

EQUIPMENT AND FLOOR WASH
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Three plants reported an equipment and floor wash waste stream.
This waste stream is discharged via cementation, to treatment.
Table V-l3 (page 2372) shows water use and diBcharge rates in
liters per troy ounce of Precious metals, including silver,
produced in the refinery. The Agency sampled this waste stream
at one plant, and the data are presented in Table V-2l (page
2436)~ This wastewater contains priority metals, ammonia, 'and
TSS above treatable concentrations.

The Agency sampled one plant for this ~.,aste stream, and the
results are presented in Table V~20 (page 2436). Raw wastewater
contains toxic metals, and free and complexed cyanide above
treatable concentrations.

Based on information provided to the Agency after promulgation of
the regulation for this subcategory, EPA agreed to add a new

. building block for the preliminary treatment process. This
building block was omitted from the promulgated rule because EPA'
believed that the processing of basis materials was accounted for
by the furnace wet air pollution building block (FWAP). However,
subsequent to promulgation, EPA found that the FWAP building
block does not reflect the raw material processing steps required
for non-combustible,. non-metallic-based basis materials. As
discussed in Section III, details of the .preliminary treatment
steps are claimed confidential, therefore water use and discharge
rates are not presented in this document.



WATER USE AND DISCHARGE RATES FOR FURNACE WET
AIR POLLUTION CONTROL

(l/troy ounce of precious metals, inc1u~in9 silver,
incinerated or smelted)

SECONDARY PRECIOUS METALS SUBCATEGORY SECT - V

Production Production
Normalized Normalized
Water Use Discharge Flow

7.26 0.131

116 116

27.6 27.6

NR 4.5

137 137

NR 0

NR 0

TABf.lE V-I

Dry

Dry

o

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

98.2

>90

o

100

100

Percent
Recycle
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1071

1088

1051

1045

1019

1134

1082

1163

1020

1105

1112

1084

1094

1095

1153

1038

1138

1081

Plant
Code

NR - Data not re~orted.
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WATER USE AND DISCHARGE RATES FOR
RAW MATERIAL GRANULATION

(liters/troy ounce of precious metals
in the granulated raw material)

·SECT - V

TABLE V-2

Production Production
Plant Percent Normalized Normalized
Code Recycle Water USE~ Discharge Flow

1008 0 8.6'1 8.67

1094 0 4.0 4.0

1112 0 0.30 0.30

1082 100 Unknown 0

SECONDARY PRECIOUS METALS SUBCATEGORY



(l/liter of raw material spent plating solution)

WATER USE AND DISCHARGE RATES FOR SPENT PLATING SOLUTIONS

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

1002 0 1.0 1.0

1163 0 1.0 1 0

1094 o· 1.0 1.0

1092 0 1.0 1.0

1023 0 1.0 LO

1128 0 1.0 1.0

1083 0 1.0 1.0

1167 NR NR NR

1071 0 1.0 l.0

1034 0 1.0 1.0

1067 .0 1.0 1.0

1065 0 1.0 1.0

SECT - V

TABLE V-3

2362

NR - Data not reported.

SECONDARY PRECIOUS METALS SUBCATEGORY
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WATER USE AND DISCHARGE RATES FOR
SPENT CYANIDE STRIPPING SOLUTIONS

(l/troy ounce of gold produced by cyanide stripping)

SECT -, V

. TABLE V-'~

Production Production
Plant Percent Norma1izled Normalized
Code Recycle Water Use Discharge Flow

1100 0 78.3 78.3

1034 0 7.63 7.63

1163 0 6.03 6.03

1067 0 2.92 2.92

1083 0 1.14 1.14

1026 .0 0.631 0.631

SECONDARY l?RECIOUS METALS SUBCATEGORY
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TABLE V-5

WATER USE AND DISCHARGE RATES FOR
REFINERY WET AIR POLLUTION CONTROL

(l/troy ounce of precious metals, including silver,
produced in refinery)

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

1100 0 107 107

1117 '0 42 42

1029 0 32.8 32.8

1020 >90 NR 14.2

1051 0 13.2 13.2

1147 75 39.4 9.85

1065 0 6.8 6.8

1067 90 46.4 4.64

1112 0 3.4 3.4

1091 NR NR 3.32

1071 0 2.4 2.4

1105 >90 NR 2.3

1080 >90 NR 1.75

1115 >90 NR 1.665

1069 >90 NR 1.41

1008 >90 NR 1.1

1164 90 7.0 0.7

1083 >90 NR 0.67

1104 >90 NR 0.234

. 1138 >90 NR 0.21

2364



2365

NR - Data not reported.

WATER USE AND DISCHARGE nATES FOR
REFINERY WET AIR POLLUTION CONTROL

, .

SE;CT - V .

TABLEV-S (Continued)

Produci: ion Production
Plant ,Percent Normalized Normalized
Code Recycle Water Use Discharge Flow

, 1094 >90 NR 0.19

1165 >90 NR 0.172

1082 99 7.2 0.072

1026 >90 NR 0.06

1072 >90 ' NR 0.036

1167 95 0.6 0.03

1053 100 NR 0

1128 100 NR 0

1034 100 NR '0

(l/troy ou~ceof precious meta1s~including silver,
p,roduced in refinery)

SECONDARY PRECIOUS METALS SUBCATEGORY



2366

NR - Data not reported.

(l/troy ounce of gold produced by electrolysis)

SECT. -: V

TABLE V-6

TABLE V-7

WATER USE AND DISCHARGE RATES FOR
GOLD SPENT ELECTROLYTE

*"

Production Production
Plant Percent Normalized Normalized
ode Recycle Water Use Discharge Flow

1071 0 0.294 0.294

108? 0 0.0087 0.0087

1088 NR NR NR

WATER USE AND DISCHARGE RATES FOR
GOLD SOLVENT EXTRACTION RAFFINATE AND WASH WATER

SECONDARY PRECIOUS METALS SUBCATEGORY.

(l/troy ounce of gold produced by solvent extraction)

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

1094 0 0.63 0.63



2367

TABLE V-8

WATER USE AND DISCHARGE RATES' FOR
GOLD PRECIPITATION,AND FILTRATION WASTEWATER

(l/troy ounce of' gold precipitated)

Production Production
Plant Percent Normalized Normalized
ode Recycle Water Use Discharge Flow

1034 0 560.!i 560.5

1100 0 404 404

1091 0 69.1 69.1 -

1053 0 24.3 24.3

1165 0 7.98 7.98

,1083 0 4.1 4.1

l067 0 3.34 ,3.34

1063 0 2.65 2.65

1082 0 2 1- 2.5• ::>

1147 0 1.86 1.86

1110 0 0.815 0.8"15

1008 0 0.63 0.63

1138 0 0.341 0.341

1065 0 0.312 0.312

1117 0 0.27 0.27

1153 0 0.144 0.144

1026 0 0.05 0.05

1020 NR NR 0

1069 NR NR 0

SECT -VSECONDARY PRECIOUS METALS SUBCATgGORY



SECONDARY PRECI()USM;ETALS ~UBCATEGORY !', S;E<;:,~ ,-, Y "

TABLE V-:-8 ,(Continued)

WATER USE AND DISCHARGE RATES FOR
GOLD PRECIPITATION AND fILTRATION ,WAStEWATER

(l/troy ounce o~901d precjpitated)

Production Production
Plant p'ercent .' Normalized ,Normalized
Code Recycle. Water Use, D,ischarge Flow

1018 NR NR
'; ~i.

NR

1104 NR NR NR

1128 NR ,'NR NR

1164 NR NR NR

1029 . NR NR NR

1167 NR NR NR

1012 NR NR NR

1115 NR NR NR

1071 NR NR NR

NR - Data not reported.

2368



SECONDARY PRECIOUSMETALSSUBCATEG~lY SECT·- V

.TABLE V-9

WATER USE AND DIS~HARGE RATES FOR
PLATINUM PRECIPITATION AND FILTRATION

(l/troy ounce of platinum pre~=ipitated)

Product iOl'1 Production
Plant Percent Normalized Normalized
Code Recycle Water Use· Discharge Flow

1020 0 354 354

1082 0 30.2 30.2

1069 0 10.4 10.4

1105 '0 4.5 4.5

1147 0 0.5tl 0.58

10?1 NR NR NR

1018 NR NR NR

1063 NR NR NR

1072 NR NR NR

1115 NR NR NR

1117 NR NR NR

1104 NR NR NR

1156 NR NR NR

1138 NR NR NR

1080 NR NR NR

1088 NR NR NR

1153 NR NR NR

1134 NR NR NR

NR - Data not. reported.

2369



WATER USE AND DISCHARGE RATES FOR
PALLADIUM PRECIPITATION AND FILTRATION

(l/troy ounce of palladium precipitated)

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

1069 0 15.8 15.8

1147 0 4.58 4.58

1105 0 4.4 4.4

1112 0 3.9 3.9

1082 0 3.4 3.4

1138 0 1.53 1.53

1020 NR NR 0

1153 NR NR NR

1018 NR NR NR

1128 NR NR NR

1029 NR NR NR

1072 NR NR NR

1115 NR NR NR

1117 NR NR NR

1104 NR NR NR

1156 NR NR NR

1080 NR NR NR

1071 NR NR NR.

1088 NR NR NR

1051 NR NR NR

NR - Data not reported.

I

2370

SECONDARY PRECIOUS METALS SUBCATEGORY.

. TABLE \7-10

,SECT - V



SECOND~Y PRECIOUS'METALS SUBCATEGORY· . SECT"~ V

. TABLE V-II

WATER USE AND DISCHARGE RATES FOR
OTHER PLATINUM GROUP METALS PRECIPITATION AND FILTRATION

(l/troy ounce of other platinum group metals precipi ta:e--ea'r--'

Produc,tion Production
Plant Percent Normalized Normalized
Code Recycle Water Use Discharge Flow

1115 NR Nl~ NR

1051 NR Nl~ NR

1156 NR NR NR

NR - Data not reported.

TABLEV-l2

WATER USE AND DISCHARGE HATES FOR·
SPENT SOLUTION FROM PGC SALT PRODUCTION

(l/troy ounce·of gold contained in PGC produc.t)

Producti.on Production
, Plant Percent Normalized Normalized

Code Recycle Water Use Discharge Flow ~

1100 0 260 260

1112 0 1.5 1.5

1034 0 0.90 0.90

1128 NR NR NR

NR - Data not reported

2371



2372

WATER USE AND DISCHARGE RATES FOR
EQUIPMENT AND FLOOR WASH

S,ECT - V

TABLE V-13

(l/troy ounce of precious metals, including
silver. produced in refinery)

Production Production

Plant Percent Normalized Normalized
Code RecYcle Water Use Discharge Flow

1020 0 14.2 14.2

1105 0 1.0 1.0

1138 0 0.97 0.97

SECONDARY PRECIOUS METALS SUBCATEGORY





Table V-14 (Continued)

SECONOARY PRECIOUS METALS SAMPLING OATA
FURNACE WET AIR POLLUTION CONTROL

RAW WASTEWATER

rn
Stream Sample Concentrations (mg/l) t%J

()

Pollutant Code Typ~t. Source Oay t Day 2 Oay 3 0
Z
t:l

Toxic Pollutants (Continued) ~

~
10 .• 1,2-dichloroethane 189 1 NO NO I-d

~
5 1 NO NO NO NO t%J

()
H

11. 1,1,1-trichloroethane 189 1 0.01 0.015 0c::
5 1 NO NO NO NO rn

IV
s:

12. hexachloroethane 189 1 NO NO t%Jw 1-3
-...I 5 2 NO NO NO NO ~
or:::. t-t

Ul

13. 1,1-dichloroethane 189 1 NO NO Ul
5 1 NO NO NO NO c::

tJ:l
()

14. 1,1,2-trichloroethane 189 1 NO NO ~
1-3

5 1 NO NO NO NO t%J
Cil
0

15. 1,1,2,2-tetrachloroethane 189 1 NO NO ~
.~

5 1 NO NO NO NO

16. chloroethane 189 1 NO NO Ul

5 1 NO NO NO NO t%J
()
1-3

17. bis(chloromethyl)ether 189 1 NO NO
5 1 NO NO NO NO <:

18. bis(2-chloroethyl)ether 189 1 NO NO
5 2 NO NO NO NO



Table V-14 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
FURNACE WET AIR POLLUTION CONTROL

RAW WASTEWATER

(n

Sample Concentrations (mgtl)
t:J:.1

Stream n
0Pollutant Code Typet Source .!laY'~l DE!~ Day 3 z
t::I

Toxic Pollutants (Continued)
:J:i

~

19. Z-chloroethyl vinyl ether 189 1 ND ND '"d
:;tj

5 1 ND ND ND ND t:J:.1
n
H

2° 2-chloronaphthalene 189 1 ND ND 0.. c:::
5 2 ND ND ND ND en

t-.J 2. 2,4,6-trichlorophenol 189 1 ND ND ~
w 1-3
-...] 5 2 ND ND ND ND :J:i

. lJ1 t'1
en

22. p-chloro-m~cresol 189 1 ND ND en
5 2 ND ND ND ND c:::

tJj
n

23. chloroform 189 1 ND ND :J:i
8

5 1 0.050 0.010 (0.010 0.020 I::tJ
Q
0

24. 2-chlorophenol 189 1 ND ND ::u
~

5 2 ND ND ND ND

25. 1,1-dichlorobenzene 189 1 ND ND f/)

5 2 ND ND ND ND I::tJ
n
1-3

26. 1,3-dichlorobenzene 189 1 ND ND
5 2 ND ND ND ND <

27. 1.4-dichlorobepzene 189 1 ND ND
5 2 ND ND ND . NO





Table V-14 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
FURNACE WET AIR POLLUTION CONTROL

RAW WASTEWATER

Stream Sample Concentrations (mgtl)
til
t:rJ

Pollutant Code Typet Source Day 1 Day 2 Day 3 n
~

Toxic Pollutants (Continued) ~
~
~

31. 1,2-diph~Rylhydrazine 189 1 ND ND ;g
5 2 ND NO ND ND I.'ZJ

n
38. ethylbenzene 189 1 ND ND H

0
5 1 ND NO NO ND c:::

00

tv 39. fluoranthene 189 1 ND ND ~
w 5 2 NO ND ND ND 1-3
"-J )::>l

"-J .." t'"I

40. 4-chlorophenyl phenyl ether 189 1 ND ND til

5 2 ND ND ND ND til
c:::
tJj

41. 4-bromophenyl phenyl ether 189 1 ND NO n
)::>l

5 2 ND ND ND ND t-3
tJ:l
Ci)

L.. • bis(2-chloroisopropyl)ether 189 1 . ND NO 0

5 2 NO NO NO NO ~

4.., bis(2-choroethoxy)methane 189. 1 ND ND
5 2 NO ND ND NO [Ii

tzj
n

44. methylene chloride 189 1 ND ND 1-3

5 1- <0.01 <0.01 <0.01 <0.01
<:

45. methyl chloride (chloromethane) 189 1 NO ND
5 1 ND ND NO ND



Table V-14 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
FURNACE WET AIR POLLUTION CONTROL

RAW WAS,TEWATER

Stream Sample Concentrations (mg/l) rn
t:EJ

Pollutant Code Typet Source Day 1 pay 2 Day 3 ()
0z

fjxic Pollutants (Continued)
t:1
):>I

~
.. 6. rrethyl bromide (bromomethane) 189 1 NO ND I'd

5 1 ND ND ND ND !:tI
t:EJ
()

47. bromoform (tribromomethane) 189 1 ND ND H
0

5 1 ND ND ND ND c:
rn

"V 48. Jichlorobromomethane 189 i ND ND ~
.-J tz;I
..J 5 1 <0.01 (0.01 (0.01 ND 1-3
OJ ):>I

t"1

49. trichlorofluoromethane 189 1 ND ND rn

5 1 ND ND ND NO rnc:
lX1

50. dichlorodifluoromethane 189 1 NO ND ()
):>I

5 1 ND ND ND ND 1-3
trJ
G'l

51- chlorodibromomethane 189 1 ND ND 0

e15 1 ND ND ND ND

52. hexachlorobutadiene 189 1 ND ND
5 2 ND ND ND ND rn

trJ
()

53. hexachlorocyclopentadiene 189 1 ND ND 1-3

5 2 ND ND ND ND
<

54. isophorone 189 1 ND ND
5 2 ND ND NO NO



Table V-14 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
FURNACE WET AIR POLLUTION CONTROL

RAW WASTEWATER

til
St~eam Sample .,Concentrations (mgtl) trJ

(1
Pollutant Code Typet Source !)ay 1 Day 2 Day 3 ~

TQxic Pollutants (Crintinued) ~
::0
t-<:

55•. naphthalene 189 1 NO NO tu
5 2 NO ND NO' ND ::0

tr:l
(1

56. nitrobenzene 189 1 NO HNO 0
5 2 ND ND NO NO c::

rn

l\J 57. 2-nitrophenol 189 1 NO NO :3:
tr:lw
~-...l 5 2 ND NO NO NO »I\0 t-t. rn58. 4-n ltropheno1 189 1 NO NO

5 2 -NO ND NO NO rn
c::
ttl

59. 2,4-dinitrophenol 189 1
(1

ND NO, ~.

5 2 NO NO ND NO I-::l
tr:l
Gl
060. 4,6-dinitro-o~cresol 189 1 NO NO ~5 2 NO NO NO NO

61- N-nitrosodimethylamine 189 1 NO NO rn5 2 NO NO NO NO txJ
(i
1-3

62. N-nitrosodiphenylamine 189 1 ND 0.01
5 2 ND ND NO ND <::

63. N-nitrosodi-n-propylamine' 189 1 NO NO
5 2 ND NO ND NO



Table V-14 (Continued)

SECONDARY PRECIOUS METALS SAHPLIN'G DATA
FURNACE WET AIR POLLUTION CONTROL

RAW WASTEWATER
00

Stream Sample Concentrations (lig/1)
tJ:J
n

Pollutant Code Typet Source Day 1 Oay2 Day 3 ~
tJ

ToxicP1:tllutallt~ (Continued) ~

64. pentachlorophenol 189 1 NO NO to

5 2 NO NO ND ND i3n
H

65. phenol 189 1 NO 0.013 8
5 2 NO (0.01 (0.01 NO en

~ t-.J 66. bis(2-ethylhexyl) phthalate 189 1 0.026 0.034 ~
w ~00 5 2 0.02 (0.01 (0.01 <0.01
0 -en

67. butyl benzyl phthalate 189 1 ND ND en
5 2 NO ND NO NO c::

tJJn

68. di-n-butyl phthalate 189 1 . NO . 0.002 ~

5 2 (0.01 (0.01 (0.01 <0.01 tzJ
Ci)

69. di-n-octyl phthalate 189 1 ND 0.003 ~
.. 2 ND ND NO ND
~

10. diethyl phthalate 189 1 ND ND f/)

5 2 <0.01 <0.01 <0.01 <0.01 ~
n
t-3

71. dimethyl phthalate 189 1 ND 0.006
5 2 NO ND NO NO <

72. benzo(a)anthracene 189 1 NO NO
r 2 ND ND ND ND
~



Table V-14 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
FURNACE WET AIR POLLUTION CONTROL'

RAW ,WASTEWATER ':::'

79. benzo(ghl)perylene

',6. chr)'sene

78." anthracene . (8)

i~. benzQ(b)Jl.uoranth~ne
~ "" ,.

til
!:%.1n
~
~
~

~
Itj,
~'
txj',
n
HoC:::.
UL

s:
tzJ"1-3,
~,
~'

Cl1-, '

m...
C'
lJ1
n .
):'
8,:
tr:J; :
Ci)" ,
o
~-

...::/
.:t. e

<:

Cf).
t>::l>,
n,,~

t-3
ND
ND

ND
ND

} ,

ND
ND

ND
NO

iNDy
ND:':~.

ND
ND

NO,
ND

ND
ND

Day')

'ND
ND

t.,..

ND":

NO

NO

ND

ND

ND

ND

ND

'ND

Day 2

.,'

NO'

ND

NO

ND

ND

ND

ND

ND

ND

Day 1

. ~ {'

_C~>ncentr~t:iQl1s (mg/i)

.... l'-'....~ ".,

ND",."-' ..
ND "

ND
ND:",'

ND
ND

ND
ND

N:D:
ND'),

ND"~

ND.

NO:."
ND~

ND
NOr,

ND~

ND.';

Source

1
2

.1:. ,:i"

2'

1
2

. ~~

1
2

1 -,.
"

2.

L,
2

1 ..

2"

1,
2.

1
2"

Sample
Typet

189
; ,. 5,

189
'5,',

189
'5.

189
,"5 .

189
'5':

189
5

189
,5

189 '
5

189:
5 '

Stream
Code

(a)

i5. benzo(k)fluoranthane
:;.. '- ,.... ;. ...' \," , '" -:>..:

81. phenanthrene

80. fluorene

. 7. acenaph~h~le~e

Pollutant

'l'oxlc Po'll1il:ants' (Co'ntlnued)

73. benzo(a)pyrene
- ,.,' "-' ,- , ,

N,
W
00....



Table V-14 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
FURNACE WET AIR POLLUTION CONTROL

RAW WASTEWATER
{J}

Stream Sample Concentrations (mg/l) ~
Pollutant Code Typet Sour~e Day 1 Day 2 Day 3 go

~ xic Pollutants (Continued) t" ~

,'2. dibenzo(a, h) anthracene 189 1 ND ND ;g5 2 ND ND ND ND tz:I()
H

83. indeno (l,2,3-c,d)pyrene 189 1 ND ND g5 2 ND ND ND ND {J}

N g
w 84. pyrene 189 1 ND ND ~
~ 5 2 ND ND ND ND ~

{J}

85. tetrachloroethylene 189 1 NO ND Ul5 1 NO NO ND ND ~
()

86. toluene 189 1 ND ND ~
5 1 NO NO NO ND ~o

87. trichloroethylene 189 1,ND ND ~5 1 NO NO ND ND

88. vinyl chloride (chloroethylene) 189 1 ND NO Ul5 1 NO ND NO ND ~'
t-3

114. antimony 200 2 (0.01(0.01
189 1 (0.003 0.19 <

5 2 (0.0030.004 (0.003 (0.003



, Table V-14 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
FURNACE WET AIR POLLUTION CONTROL·

RAW WASTEWATER

rn
Stream Sample Concentrations (mg/l) tJ:j'

()

Pollutant Code Typet__ Source 'Qay-r D~'2 Day :J 0
Z
t:l

Toxic Pollutants (Continued) :P'
::0
t-<:

115. arsenic 200 2 <0.01 <0.01 ttl
::0189 1 <0.003 0.025 tJ:j

5 2 <0.005 0.004 <0.005 0.005 ()
H
0

117. beryllium 200 2 <0.01 <0.01 c:
en

189 1 <0.01 <0.01 s:
N 5 2 <0.0002 0.0006 <0.0002 <0.0002 tJ:j
w J-3
00 ~w t-I118. cadmium 200 2 <0.05 <0.05 '{/l

189 1 <0.01 0.61 {/l

5 2 0.0002 0.001 0.020 0.003 c:
tJ:I
n

119. chromium (total) 200 2 <0.05 <0.05 ~
1-3

189 1 <0.01 1.1 i:J:j

5 2 0.003 0.003 O.oot 0.003
G1
0

~
120. copper 200 2 <0.05 0.05

189 1 <0.01 11.0
5 2 0.017 0.026 0.140 0.040 rn

trJ

121- cyanide (total) , 200 1 0.05 0.095
()
t-3

189 1 <0.02 <0.02
5 1 0.052 0.008 0.090 0.150 <:

) 22. lead 200 2 <0.10 <0.10
189 1 <0.10 3.0

5 2 0.030 0.037 0.80 0.092



Table V-14 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
FURNACE WET AIR POLLUTIO~ CONTROL

RAW WASTEWATER

"

rn

Stream Sample Concentrations (mg/l)
trJ
n

Pollutant Code Typet Source Day 1 Day 2 Day 3 0z
t:j

Toxic Pollutants (Continued)

:l:oI
~
J<

123. mercury 200 2 0.0002 0.015 ItJ
~

189 1 0.002 (0.0002 trJ

5 2 0.0002 0.0003 (0.0001 (0.0001 n
H
0

124. nickel 200 2 (0.2' (0.2
.C::
rn

l'V
189 1 0.015 30.0 s:'

w 5 2 0.020 0.011 0.016 0.014 trJ

00

1-3

"'"
:l:oI

125. selenium 200 2 (O.lA (O.lA
L-trn

189 1 (0.003 0.001 rn

5 2 (0.002 120.0 (0.002 (0.002 c::
tIl
n

:6. silver 200 2 (0.01 0.05 ~

189 1 (6.0005 0.13 trJ

5 2 (0.0002 0.001 0.003 0.004
(j)
0
~
J<

~.'}. 7. thallium 200 2 (0.01 (0.01
189 ' 1 (0.002 (0.002

5 2 (0.001 <0;001 0.004 (0.30 rn
II

tr.I
n

-; 28. zinc ·200 2 0.10 0.150 1-3

189 1 2.5 1,100
5. 2 (0.010 0.110 0.190 0.160 <:





Table V-14 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
FURNACE WET AIR POLLUTION CONTROL

RAW WASTEWATER

Stream Sample Concentrations (mg/l)
rn
I?=:l

Pollutant Code Typet Source Day 1 Day 2 Day 3 ()

~
Nonconventional Pollutants (Continued)

tj
;x:.o

~
chloride 200 2 14 63 ttl

189 1 52 1,000 ::0
tr:l
()

cobalt 200 2 (0.050 (0.05 H
0

189 1 (0.006 2.4 c::rn

N fluoride 200 2 0.28 0.21 s:
I?=:l

w 189 1 1.1 1.8 1-3
00 ;x:.o
0'1 t'1

gold 5 1 0.025 0.OH6 0.48 0.42 rn
rn

iron 200 2 (0.050 0.2 c::
,1Jj

189 1 0.31 104 ()
;x:.o

5 2 0.29 0.32 0.52 ' 0.51 1-3
I?=:l
G)

magnesium 200 1 8.50 8.6 0

~189 1 2.4 15
5 1 3. 1 3.2 3.4 3.2

manganese 200 2 (Oe050 (Oe05 rn
'. I?=:l

189 1 (0.01 1.2 ()
1-3

molybdenum 200 2 (0.050 (0.05
189 1 (0.002 0.061 <

phenolics 5 1 0.15 0.25 0.061 . 0.005





tSample Type Code:

Table V-14 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
FURNACE WET AIR POLLUTION CONTROL

RAW WASTEWATER

Stredm Sample Concentrations (mgtl)
Pollutant Code !I.2e t Source Day 1 Day 2 Day 3

Non~onventional Pollutants (Continued)

yttrLum 200 2 <0.50 <0.05
189 1 <0.002 0.004

Conventional Pollutants

N oil and grease 200 1 <1 2
w 189 1 <1 <1
00 5 1 1 .6 <1 <1 <100

total suspended solids (TSS) 200 2 60 5,600
189 1 8 1,1 QO

5 ~ 2 0 0 8 13

pH (standard units) 200 2 7.5 7.3
189 1 7.36 5.96

5 2 6 .. 8 6.6 3.4 7.1

1 - One-time grab
2 - Manual composite during intermittent process operation

(a) Reported together.

A - Detection limit raised due to interference.

Ul
tr:ln

I
ItJ
l:d
tr:ln
H
o
c::
Ul

s::
tr:l

~
t'1
Ul

Ul

~
n
~
tr:l
G'l
o
l:d
~

Ul
tr:l
n
1-3

<:





Table V-15 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
SPENT PLATING SOLUTIONS

RAW WASTEWATER"

Stream Sample Concentrations (mg/l) {f)

Pollutant Code Typet Source Day 1 Day 2 Day 3 trJ
(1
0

Toxic Pollutants (Continued)
z
\j

~
15. 1,1,2,2-tetrachloroethane 6 1 ND NO ND NO

ItJ

16. chloroethane 6 1 ND ND ND NO ~
trJ
(1
H

~ 7. bis(chloromethyl)ether 6 1 ND ND NO NO 0c:
{f)

18. bis(2-chloroethyl)ether 6 1 ND ND ND NO :s
N

trJ
w 1-3
\.0 19. 2-chloroethyl vinyl ether 6 1 ND NO NO NO ;po

0
t"i
{f)

20 2-chloronaphthalene 6 1 ND ND ND NO {f)

c:
21- 2,4,6-trichlorophenol 6 1 ND ND ND NO tl:l

(1
;po

22. p-chloro-m-cresol 6 1
1-3

NO ND ND NO trJ
(j)

.J
0

23. chloroform 6 1 NO NO NO NO ~

24. 2-chlorophenol 6 1 NO <0.01 NO NO
rn

25. 1,2-dichlorobenzene 6 1 ND ND NO NO trJ
(1
1-3

26. l,3-dichlorobenzene 6 1 NO NO ND ND

27. 1 ,4-dichlorobenzene 6 1 ND ND
<:

NO NO

28. 3,3'-dichlorobenzidine 6 1 ND ND NO NO





Table V-15 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
SPENT PLATING SOLUTIONS

RAW·· WASTEWATER

Stream Sample Concentrations (mg/l) en
Pollutant Code Typet Source Day 1 Day 2 Day 3 tEl

n
0

Joxi ·~ollutants (Continued) ~
43. b:s(2-choroethoxy)methane 6 1 ND ND ND NO e!

"tl
44. methylene chloride 6 1 (0.01 <0.01 <0.01 <0.01 ~

t:rJ
n

ulethyl chloride (chloromethane) 6 1 .ND ND ND H45. NO 0c:
en46. methyl bromide (bromomethane) 6 1 ND ND ND ND
~

"" t:rJIN 47. bromoform (trlbromomethane) 6 1 NO NO NO ND 1-3\0
~I\J t'1

NO
[f.l48. dichlorobromomethane 6 1 NO ND NO en
c:

49. trichlorofluoromethane 6 1 ND ND ND NO t:J:l
n
~

50. dichlorodifluoromethane 6 1 ND NO ND NO 1-3
t:rJ
Gl
051. chlorodibromomethane 6 1 ND ND ND ND :::d.-::

52. hexachlorobutadiene 6 1 ND ND ND NO

53. hexachlorocyclopentadiene 6 1 ND ND NO ND en
t:rJ
n
1-354. isophorone 6 1 ND NO ND NO .

55. naphthalene 6 1 ND NO ND NO <:

56. nitrobenzene 6 1 ND ND ND NO



Table V-15 (Continued)·

SECONOARY PRECIOUS METALS SAMPLING OATA
SPENT PLATING SOLUTIONS

RAW WASTEWATER

Stream Sample Concentrations (mgtl) en
t:tJPollutant Code Typet Source Oay 1 Oay 2 Oay 3 n
0

3xic Pollutants (Continued)
Z
tJ
:J:oI
~

57. 2-nitrophenol 6 1 NO NO 0.01 <0.01 J-<:
I'd

58. 4-nitrophenol 6 1 NO NO NO· NO
.. ~

t:tJ
n
H

59. 2.4-dinitrophenol 6 1 NO NO NO NO 0c::en
60. 4.6-dinitro-o-cresol 6 1 NO NO NO NO :3:

~ t:tJw 1-3\0 61- N-nitrosodimethylarnine 6 1 NO NO NO NO ;p.
w .t"i

en
62. N-nitrosodiphenylamin. 6 1 'NO NO NO ND en

c::
63. N-nitrosodi-n-propylamine 6 1 NO NO NO NO tJ:I

()
»I
1-3

64. pentachlorophenol 6 1 NO NO NO NO t:tJ
G)
0

65. phenol 6 1 NO 0.17 0.45 0.65 ~
to<

66. bis(2-ethylhexyl) phthalate 6 1 0.02 0.06 0.10 . 0.02
{()

67. butyl benzyl phthalate 6 1 . NO NO NO NO t1:J
0
1-3

68. di-n-butyl phthalate 6 1 <0.01 <0.01 <0 .. 01 ND ,"

69. di-n-octyl phthalate 6 1
<:

NO NO NO NO

7e. diethyl phthalate 6 1 <0'.01 <C.Ol <0.01 <0.01



Table V-15 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
SPENT PLATING SOLUTIONS

RAW WASTEWATER

Stream Sample Concentrations (mg{l) til
tz:l

Pollutant Code Typet_ Source Day 1 Oay 2 Day 3 C1
---- 2

Toxic Pollutants (Continued) ~

71- dimethyl phthalate 6 1 ND ND NO ND ~
ttl

72. benzo(~)anthracene 6 1
::d

NO NO NO ND tz:l
C1
H

73. benzo(a)pyrene 6 1 ND NO NO ND 0
G
til

IV
74. benzo(b)fluoranthene 6 1 NO ND ND ND s:

t>:J
w 1-3
\0 15. benzo(k)fluoranthane 6 1 NO NO NO ND :t:-"
~ t1

til

76. chrysene 6' 1 ND NO NO ND til
G

77. acenaphthylene 6 1 NO ND ND
ttl

NO C1
:t:-"
1-3

78. anthracene (a) 6 1 NO ND ND ND tz:l
(j)
0

79. benzo(ghi)perylene 6 1 ND NO ND ND ~

80. fluorene 6 1 NO NO ND ND
til

81- phenanthrene (a) 6 1 NO ND ND ND tz:l
C1
1-3

82. dibenzo(a, h) anthracene 6 1 NO NO ND .ND
<:

83. indeno (l,2.3-c,d)pyrene 6 1 NO NO ND ND

B-4. pyrene 6 1 NO ND ND ND



Table V-15 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
SPENT PLATING SOLUTIONS

RAW WASTEWATER

til

Sample Concentrations (mgtl)
t:r:l

Stream ()

Pollutant . Code Typet Source !>~yJ_ D~y_ ~ Day 3 ~-

0

;''')xic Pollutants (Cont"inued)
~

~
85. tetrachloroethylene 6 1 NO NO NO NO "'d

::d
t:r:l

·ij6. toluene 6 1 NO <0.01 <0.01 <0.01
()
'H
0

trichloroethylene
c:::

87. 6 1 NO ND NO NO til

s:
~ l8. vinyl chloride (chloroethylene) 6 1 NO NO NO NO t:r:l
w 1-3
1.0 ~
lJ1

f 5.2
t'1

.,q. antimony 6 1 <0.003 3.5 1.0 til

701 1 <0.003 <0.003 til
c:::

<0.005 0.25 2.2 1.0
ttl""5. arsenic 6 1 ()

701 1 <0.002 <0~003
):I
1-3
w

117 • be:,ryllium 6 1 <0.0002 0.17
(j)

0.09 0.46 o·
::0701 1 0.002 0.005 fo<:

. 11 8. cadmium 6 1 0.0002 0.74 1.6 0.48
701 1 0.014 0.12 til

trJ
()

119. chromium (total) 6 l 0.003 20.0 22.0 14.0 1-3

701 1 0.015 0.14
~ <:

chromium (hexavalent) 701 1 <0.02



Table V-15 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
SPENT PLATING SOLUTIONS

RAW WASTEWATER

Stream Sample Concentrations (mg/l) m

Pollutant Code Typet_ Source Day 1 Day 2 Day 3 t:r:I
n
0

"jxic· Pollutants (Continued)
z
t1
~

20. copper 6 1 0.017 12.0 340.0 . 130.0 ~
701 1 2.3 5.7 It:f

~
t:r:I

"'ll • cyanide (total) 6 1 0.052 170.0 11 .0 25.0 n
H

701 1 0.41 100 0
c:::
m

cyanide (free) 701 1 0.26 29 3:
tv t:r:I
w 1-3
ID " 22. .. lead 6 1 0.03 3.4 9.7 2.1 ~
0'\ 701 1 (0.08 (0.084 t"I

m

123. 6 1 0.0002 (0.0001 (0.0001
m

mercury (0.0002 c::
701 1 0.0007 0.0004 l1'

n
~

124. nickel 6 1 0.02 56.0 700.0 1.8
1-3
t:r:I

701 1 0.25 1.1
(j)
0

125. selenium 6 1 (0.002 (0.002 (0.002 (0.002
~.

701 1 (0.002 0.18
" m

126e silver 6 1 (0.0002 0.26 0.27 0.28 t:r:I

701 1 (0.0005 (0.0005 n
1-3

127. thallium 6 1 (0.001 1.2 0.91 0.90 <701 1 (0.002 (0.002



Table V-15 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
SPENT PLATING SOLUTIONS

RAW WASTEWATER
, ~. ."

16~66,OOO 39,000 12,000

0.86 2,100

0.056 0.012

(0.009 <0.009

Source Day 1 Day 2
'Concentrations (mg/l)

(0.01 91/600, 10,000
0.055 <:0.003 ..

en
t:EJ
n
J-3

<:

en
t:EJ
n
@
o·

','~

'.:E
t:EJ
n
H
o

'C::
en

~
~
t"l
en
en
~.
n
~
8
t:EJ

~
t<.

'<

Day 3

5.4

4.4

0.41

.0.53

810

1.6

1.6

6.0

40

2.2
2.1

6.8
0.99

0.043

0.044 2.1

0.025 5.2
O. 15' 15

0.29 4.7
0.94 9.3

13
4.2

3.1
, 1.3 -

0.013

1

1

1

1

1
1

1
1

1

1
1

1
1

1
1

1

Sample
Typet

6'
701

6

701

701

701

6
701

701

6
701

6
701

6
101

701

Stream
Code

';old

~::obalt

boron

barium

Pollutant

Toxic Pollutants (Continued)

128. zinc

alkalinity

aluminum

Wonconventional Pollutants

iron

calcium

magI' . sfurn

manga.1ebe

l'.)

IN
\D
-..J



Table V-15 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
SPENT PLATING SOLUTIONS

RAW WASTEWATER

Stream Sample Concentrations (mgtl) rn
tr:lPollutant Code Typet Source Day 1 DaU Day 3 n
~Nonconventional Pollutants (Continued) t::1
:I:"
l:tl

molybdenum 701 1 0.029 <0.002 toe::

I'd
l:tlphenolics 6 1 0.15 0.02 0.07 0.37 tr:ln
H

sodium 701 1 13 1,500 0
~rn

tv
t i.n 701 1 <0.12 <0.12 s:

tr:lw
1-3\0 :;.tanium 701 1 0.12 0.13 :I:"00
I:"lrn

"anadium 701 1 0.073 0.094 rn
~

,. ttrium 701 1 <0.002 <0.002
tJj
()

:I:"
1-3

~nventional Pollutants tr:l
(j)
0

.1 and grease 6 1 1.6 <1 <1
l:tl
toe::

~0tal suspended solids 6 1 600 1,200 520
rn

~H (standard units) 6 1 6.8 12.0 12.3 12.4 tr:l
n

701 1 7 10 1-3
I

<:TSample Type Code: 1 - One-time grab

(a) Reported together.



Table V-16

SECONDARY PRECIOUS METALS SAMPLING DATA
SPENT CYANIDE STRIPPING SOLUTION

RAW WASTEWATER

-,

Stream Sample Concentrations (mgtl) rn
Pollutant Code Typet Source Day '1 Day 2 Day 3 tt:l

--- -~----_.~~-

()
0

Toxic Pollutants
,Z

t:l
):01

114. 702 1 <0.003 <0.003
~

antimony J-<:
"0

115. arsenic 702 1 <0.• 002 0.11 ~
tt:l
()

117. beryllium 702 1 0.002 2.4
H
0c::rn

118. cadmium 702 1 0.014 7.6 s:
N l::I:J
w

'i 19. chromium (total) 702 1 0.015 0.12 1-3
\D ):01
\D t-t

, w. 702 1 2.3 5,000
rn

copper rn
c::

'j 21- cyanide (total) 702 1 0.41 9,897 lJj
()

cyanide (free) 7"" 1 0.26 40 ;J>'
VoL ,

1-3
tt:l

122. lead 702 1 <0.08 <0.08 G.l
0

123. 702 1 0.0007 0.0004
.~

mercury

124. nickel 702 1 0.25 B90 rn
l::I:J

125. selenium 702 1 <0.002 0.18 ()

~

1-3

126. silver 702 1 <0.0005 <0.0005 <:'

127. t;hallium 102 1 <0.002 <0.002

128. zinc 702 1 0.055 56



Table V-16 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
SPENT CYANIDE STRIPPING SOLUTION

RAW WASTEWATER

Stream Sample Concentrations (mg/l)
{JlPollutant Code Typet Source Day 1 Day 2 Day 3 t:rJ
n

Nonconventional Pollutants 0z
t1

aluminum 702 1 0.86 280 ~
~

barium 702 1 0.056 0.072 ttl
~
trJ
nboron 702 1 <0.009 <0.009 H
0
c::

calcium 702 1 4.2 0.42 .tn
I\J :3:
01:::- cobalt 702 1 0.044 73

t:J
(:) t-3
(:) :):.1

t"lgold 702 1 0.15 8.9 {Jl

iron 702 1 0.94 23
.~
ttl
n
):.Imagnesiurn 702 1 1.3 0.19 t-3
t:IJ
Gl

manganese 702 1 0.013 0.045 0

~
molybdenum }02 1 0.029 12

sodium 702 1 13 2-,500 {Jl
t:rJ
n

tin 702 1 (0.12 <0.12 1-3

;:itanium 702 1 . 0.12 0.59 <:

;anadium 702 1 0.073 0.51

yttrium 702 1 (0.002 (0.002



Table V-16 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
SPENT CYANIDE STRIPPING SOLUTION

RAW WASTEWATER
til
t%J
n
~.
tj.

~
;g
lZJo
Ho
c:
(J)

~
~
t'1
(J)

(J)

~o
~
LA"

~
t<.

10

Concentrations (mg~/~l~) _

7

Source Day 1 Day 2 Day 3

1

Sample
Typet

702

Stream
CodePollutant

Conventional Pollutants

pH ·:standard units)

IV
01:>
o
~

{Jl
lZJo
t-3

<:

~Sample Type Code: 1 - One-time grab

.,



Table V-17

SECONDARY PRECIOUS METALS SAMPLING DATA
REFINERY WET AIR POLLUTION CONTROL

RAW WASTEWATER

rn
Concentrations (mg/l) ~Stream Sample n

0Pollutant Code '!'ypet Source Day'-! Day 2 Day 3 z
0
:J:>IToxic Pollutants ::u
to<:

1- acenaphthene 187 1 NO ND IU
::u4 f 2 ND ND ND ND ~n821 1 ND H
0
c::acrolein 187 "1 ND NO rn

4 1 ND ND ND NO s:
~

l\.)

821 1 ND t-3.a:::.
:J:>I0

t"ltv acrylonitrile 187 '1 ND ND rn
4 1 ND ND ND ND rn

821 1 ND filn
4. benzene 187 1 ND NO :J:>I

t-3
4 1 NO <0.01 ND ND ~

Gl
821 1 ND 0

~5. benzidine 187 1 ND NO
4 2 NO ND ND NO

821 1 ND en.
t%j
n6. carbon tetrachloride 187 1 NO Oe210 t-3

4 1 ND NO ND NO
821 1 ND <::

7. chlorobenzene 187 1 ND NO
4 1 ND ND ND NO

821 1 ND





Table V-17 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
REFINERY WET AIR POLLUTION CONTROL

RAW WASTEWATER

Stream Sample Concentrations (mg/l) rn
tz:lPollutant Code Typet Source Oay 1 OaI..1. Day 3 n
0
ZToxic Pollutants (Continued) tj

~15. 1,1,2,2-tetrachloroethane 187 1 NO ND
4 1 NO NO NO NO I'd

~821 1 NO tz:l
n
H16. chloroethane 187 1 NO ND 0
c:4 1 NO .. ND ND ND rn

821 1 ND :::l\.)
tz:l.I:>.

bis(chloromethyl)ether 1-30 17. 187 1 ND ND :J>I.I:>.
4 1 NO NO NO ND t1

rn
821 1 ND rn

c:
18. bis(2-chloroethyl)ether 187 1 NO ND III

n
4 2 NO NO NO ND :J>I

1-3
821 1 NO tz:l

G'l
0

194 2-chloroethyl vinyl ether 187 1 ND ND :;0
I<

4 2 NO NO NO NO
821 1 ND

rn20. 2-chloronaphthalene 187 1 ND ND tz:l
C14 2 NO NO ND ND 1-3

821 1 ND
<:21. 2,4,6-trichlorophenol 187 1 ND NO

4 2 NO NO NO NO
821 1 <0.01









Table V-17 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
REFINERY WET AIR POLLUTION CONTROL

RAW WASTEWATER. ..

Stream Sample Concentrations (mgtl) en
Pollutant Code bpet Source Day 1 Day 2 Day 3 t:rJ

0
0

Toxic Pollutants (Continued)
Z
tJ

!.~3. bis(2-chloroethoxy)methane 187 1 ND ND ~
4 2 ND ND ND ND ttl

821 1 ND ::tI
t:rJ
0

Lt,4. methylene chloride 187 1
H

ND ND 0

4 1 (0.01 (0.01 (0.01 (0.01 c:
en

821 1 ND os:
r\J t:rJ
tl:>. 8
0 0- 5. methyl chloride (chloromethane) 187 1 ND ND :J:"
00 4 1 ND ND ND ND t"I

en
821 1 ND enc:

6. methyl bromide (bromomethane) 187 1 ND ND ttl
0

4 1 ND ND ND ND ;.:.
8

821 1 ND t:rJ
G)
0

7. t~omoform (tribromomethane) 187 1 ND ND ::tl

4 1 ND (0.01 ND ND
t<:

821 1 ND

48. ji~hlorobromomethane 1
en

187 ND ND t:rJ ~

4 1 NO ND NO NO 0
8

821 1 ND

49. trichlorofluoromethane 187 1 NO NO <:

4 1 -NO - NO NO NO
821 1 NO



Table V-17 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
REFINERY WET AIR POLLUTION CONTROL

RAW WASTEwATER

Stream Sample Concentrations (mgtl) (Jl

Pollutant Code Typet Source pay 1 Day 2 Day 3 trJ
()-- - -~.~--_._-

~Toxic Pollutants (Continued) tl
»I

.':0. dichlorodifluoromethane 187 1 ND ND ~
4 1 ND ND ND ND 'tI

821 1 ND -l:Q
trJ
()

'q. chlorodibromomethane 187 1 ND ND H
0

4 1 <0.01 <0.01 ND ND c::
Ul

821 1 ND 3:
tv l:I:J
~ 2. hexachlorobutadiene 187 1 ND ND 8
0 »I
\0 4 2 ND ND ND ND ~.

821 1 ND
(Jl

c::
53. hexachlorocyclopentadiene 187 1 ND ND IJ:I

(')

4 2 ND ND ND ND ~
8·821 1 ND l:I:J
G'l
0,

54. isophorone 187 1 ND ND ~.

4 2 ND <0.01 ND 'ND
t<;

821 . 1 ND

55. naphthalene· 187 1 ND ND
Cf)
tIJ

4 2 ND ND ND ND. n
t-3

821 1 ND

56. nitrobenzene 187 1 ND ND <::

4 :>, ND ND ND ND
821 1 ND



Table V-17 (Continued)

SECONDARY PRECIOUS METALS SAMPLING OATA
REFINERY WET AIR POLLUTION CONTROL

RAW WASTEWATER

Stream Sample Concentrations (mgtl) rn
t:rJ

Pollutant Code Typet Source Day 1 Day 2 Day 3 C1

~
Toxic Pollutants (Continued)

t1
):01

57. 2-.n i tropheno1 187 1 ND NO ~

4 2 ND (0.01 (0.01 (0.01 ttl
~

821 1 ND t:rJ
C1
H

58. 4-nitrophenol 187 1 ND NO 0
c:

4 2 ND ND ND NO rn

821 1 ND S!:
IV

t:rJ

~
8

I-' 59. 2.4-dinitrophenol 187 1 ND NO ):01

0
ti

4 2 NO ND ND NO rn
821 1 ND rn

c:

60. 4,6-dinitro-o-cresol 187 1 NO NO ttl
C1

4 2 ND ND ND NO .~

821 1 ND t:rJ
Gl
0

6l. N-nitrosodimethylamine 187 1 ND NO .~
4 2 ND ND ND NO

821 1 ND
rn

62. N-nitrosodiphenylamine 187 1 ND NO t:rJ
C1

4 2 NO ND NO NO 8

821 1 ND
<:

.:..3. N-nitrosodi-n-propylamine 187 1 NO ·NO
4 2 NO ND NO NO

821 1 ND



Table V~17 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
REFINERY WET AIR POLLUTION CONTROL

RAW WASTEWATER

Stream Sample" Conc~ntrations (mgtl) [fl
t:t:lPollutant" Code Typet Source Qay 1 Day 2 DaLl ()
0
ZToxic Pollutants (Continued) tJ
»I
l:tl64. pentachlorophenol 187 1 ND ND t<:

4 2 ND ND ND ND tU
l:tl821 1 ND t:t:l
rr
H65. ", phenol 187 1 ND ND 0:c::-4 2 ND <0.01 <0.01 ND [fl'

821 1 ND s:l'V t!j'
~

66. bis(2-ethylhexyl) phthalate 187 1 0.026 0.033
1-3..",. »I'.",.

4 2 0.02 <0.01 <0.01 <0.01 t-t
[fl'.

821 l' 0.073 ".".

00:0

c::'
6/. butyl benzyl phthalate 187 1 ND ND

tJj:
()~

4 2 ND ND ND ND »I,
1-3'.821 r ND t:t:l .
(j)"
o.v,8. di-n-butylphthalate 187 1 ND 0.002 l:tl
I'<~

4 2 <0.01 <0.01 <0.01 NO
;:~

821 1 <0.01
[fl, .

,'. 9. di-n-octyl phthalate 187 . 1 NO NO t:tj
() ,i

4 2 ND NO NO NO 1-3
821 1 NO

: :}. -<::diethyl phtijalate "t87 1 ND NO
"-,', "~ 4 2- <0~01 <0.01 <0.01 <0.01

821 1 '<0.01





Table V-l1 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
REFINERY WET AIR POLLUTION CONTROL

RAW WASTEWATER

Stream Sample .'·Concentt:ations (mg/l) Ul

Pollutant Code Typet Source Day 1 Day 2 Day 3 t:I:J
--~~-~-~ ()

0

To~~c Pollutants (Continued) Z
'. tj

.. .
:',

):01

1&. a.nthracene :". (8) 181 1 ND ND ~
4 2 NO NO ND ND :

td
821 1 ND ~

.~.
t:I:J

benzo(ghi)perylene
r'.", ',' ;Q

19. 181 1 ND ~O ~
0

4 2 NO NO NO ND c::
821 1 NO

.en'
~...

, #:._".,~
s:

tv flu6tene ~.
t:I:J

~ 80. 181 1 NO NO "'3
l-" 4 2 NO NO ND NO :a=a
w I:"'l

821 1 NO (J)

-r,:' .,'- -" " 00

phenanthrene""(a)
.. •. c::

81. 187 1 NO ,NO
~

4 2 NO ND ND NO ):01

821 .. ttl> ~.•
,. ' ~1- Q

82. dibenz6(a,h)ant~racene r81 1 ND NO 0
~

4 2 NO ND NO ND I<

821 1 NO
..':

83. indeno' (1 ;'2,3':'c,d)pyrene l8T; ·::,·t ·'NO:···· ." ,ND ill
. ." ~ .. " . t:I:J

'( 4' 2 NO.' NO .~" .. ,"ND.~·: . ND 0

821 1 ND 11
I

84. pyrene '187 1: ND ND <
,',:.," :4 :2 ' ND NO NO ND

"821· . '1 NO



Table V-17 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
REFINERY WET AIR POLLUTION CONTROL

RAW WASTEWATER
U1

Sample Concentrations (mgtl)
l%J

Stream
()

Pollutant Code Typet Source Day 1 Day 2 Day 3 az
tJ
:J:"

Toxic Pollutants (Continued)
::d
I-<:

85. tetrachloroethylene 187 1 ND ND I'd
::d

4 1 ND ND ND ND l%J
()

821 1 ND H
ac:

86. toluene 187 1 ND ND U1

l\J

4 1 ND (0.01 (0.01 (0.01 :s
821 1 (0.01

l%J

,j:::"

t-3

I-'
:J:"

,j:::"

t-t

87. trichloroethylene 187 1 ND ND U1

4 1 ND ND ND NO U1

821 1 ND c:
ttl
()

88. vinyl chloride (chloroethylene) 187 1 ND ND :J:"
t-3

4 2 ND ND ND NO l%J
G)

821 1
. ND a

~

114. antimony 201 2 (0.01 1.8 3.2
187 1 (0.003 0.32

4 2 (0.003 <0.003 (0.003 (0.003 U1

821 1 1 .7
l%J
()
t-3

115. arsenic 201 2 (0.01 2.4 0.6
187 1 (0.003 0.12 <:

4 2 (0.005 0.027 (0.005 (0.005
821 1 0.061



Table V-17 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
REFINERY WET AIR POLLUTION CONTROL

RAW WASTEWATER

Ul

Stream Sample Concentrations (mgtl) t:r:l
()

Pollutant Code TypeJ_ Source Day 1 Day 2 Day 3 0
Z
t1

Toxic Pollutant~ (Continued)
:t>'
:;d
t<:

117. ,beryllium 201 2 <0.01 <0.01 <0.01 tU
:;d

187 1 <0.01 <0.01 t:r:l

4 2 <0.0002 0.001 <0.0002 <0.0002 ()
H

821 1 <0.001 0c:
Ul

118. cadmium 201 2 <0.05 <0.05 <0.05 :3:
I\J 187 1 <0.01 <0.01 t:r:l
.t» 1-3
I-' 4 2 0.0002 0.001 0.001 0.001 :t>'
U1 821 1 4.4

t"i
Ul

Ul

1r. chromium (total) 201 2 <0.05 0.75 0.70 c:
tJj

187 1 <0.01 <0.01 ()

4 2 0.003 0.012 0.003 0.004 :t>'
1-3

8"1 1 n f\1'> t:tj
"'I I VeVI4. (j)

0

120. copper 201 2 <0.05 2.3 2.7 :;d
t<:

187 1 <0.01 . 0.15
4 2 0.017 0.016 0.038 0.017

Ul

121- cyanide (total) 201 1 0.05 0.37 0.15 t:r:l
0

187 1 <0.02 <0.02 1-3

4 1 0.052 0.930 0.840 0.98
821 1 0.29 <:



Table V-17 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
REFINERY WET AIR POLLUTION CONTROL

RAW WASTEWATER

rn

Stream Sample Concentrations (mg/l) t:rJn
Pollutant Code Typet Source Day 1 Day 2 Day 3 ~

tl

Toxic .?oilutant.s (Continued) ~
122. lead 201 2 <0.10 0.1 0.2 tU

187 1 <0.10 <0.10 ~

4 2 0.030 0.020 0.050 0.250 n
H

821 1 - 2.7 0c::
rn

123. mercury 201 2 0.0002 <0.0002 <0.0002 Si:

ru 187 1 0.002 <0.0002 t:rJ

of:>.
1-3

f-> 4 2 0.0002 <0.0001 <0.0001 <0.0001 :t>'

0'\ 821 1 <0.001
t1
rn

124. nickel
rn

201 2 <0.20 1.8 2.0 c::
ttl

187 1 0.075 0.43 n
4 2 0.020 0.009 0.008 0.018 ~

821 1 4.6 t:rJ
(j)
0

125. selenium 201 2 <0.1:0A B <O.lA ~.

187 1 <0.003 0.019
4 2 <0.002 7.0 <0.002 <0.002

821 1 7.4 rn
.. t%:! .n

126. silver 201 2 <0.01 1-.9 1.6 1-3

187 1 <0.0005 0.18
4 2 <0.0002 0.003 0.002 0.001 <:

821 1 > 0.53



Table V-l1 (Continued)

SECONDARY PRECIOUS METALS SAMPLING nATA
REFINERY WET AIR POLLUTION CONTROL

RAW WASTEWATER '

00

Stream Sample Concentrations (mg/l) t1j
n

Pollutant Code Typet Source Day 1 Day 2 Day 3 0
Z
tJ

Toxic Pollutants (Continued)
~

~

121. thallium 201 2 (0.01 B B 'tI

181 1 (0.002 (0.002 !;O
tJ:j

4 2 (0.001 <0.001 (0.004 <0.004 n

821 1 0.82
H
0
c:::
[Jl

128. zinc 201 2 0.10 1.8 2.5 s:
tv 181 1 2.5 6.9 t1j

~ 4 .2 <0.010 0.59 0.26 0.39 8
.... ~

-...I 821 1 2.3 t't
[Jl

Nonconventional Pollutants
[Jl
c:::
tl:I

acidity 201 2 <1 960 <1
n
>

un 1 <1 <1 8
tr:I
Gl
0

alkalinity 201 2 98 <1 47 ~

187 1 121 93,000 ~

4 2 16 280 360 330

al-;jminum 201 2 0.2 <10 (10
[Jl
tz:l

187 1 (0.05 <0.05 n
8

ammonia nitrogen 201 2 0.04 4 6.5
187 1 <0.01 <0.01 <:

821 1 12



Table V-17 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
REFINERY WET AIR POLLUTION CONTROL

RAW WASTEWATER

Stream Sample Concentrations (mg/l)
rn
tz::l

Pollutant Code Typet Source Day 1 Day 2 Day 3 (")

~
Nonconventional Pollutants (Continued) ~
barium 201 2 <0.05 <5 <5 I'd

187 1 0.07 0.042 ~
tz::l

201 <0.10
(")

boron 2 <10 <10 H

187 1 <0.009 <0.009
0
c::
rn

N ca.lcium 201 2 37.7 40 40 :3:-
[%j-

~ 187 1 11 49 ~
f-i 4 2 13 13 15 13
co

t"!-
(11'

chemical oxygen demand (COD) 201 2 <5 1,800 16,000 rn

187 1 1,100 c::
tJj
(")

chloride 201 14 69,000 80,000
:J>'-

2 t-3
tz::l

187 1 52 1,200 Gl
0

cobalt 201 2 <5
~.

<0.05 <5 Kl-

187 1 <0.006 <0.006

fluoride 201 2 0.28 1.9 1.6 Ul
t:::j

187 1 1.1 1.3 (")
8

gold 4 2 0.025 0.48 0.42 0.42 I'

<:

iron ·201 2 <0.05 8 6.5
181 1 0.31 6.2

4 2 0.29 0.39 0~26 0.30
821 1 5.2



Table 'V-17 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
REFINERY WET AIR POLLUTION CONTROL

RAW WASTEWATER
00

Concentrations (mg/l)
t:r:!

Stream Sample (',)

Pollutant Code Typet Source Day 1 Day 2 Day 3 ~
t::I

:;~} ',~1conventional Pollutants (Cont inued) ~

ma;gnesium 201 2 8.50 <10 10 ~,

187 1 2.4 4 .. 3 t%J
n

4 2 3.1 3.1 4.4 3.1 Hg
'IU.: ,'.ganese 201 2 <0.05 0.1 0.1 00

187 1 <0.01 0.06 :3
~

tt:I

sJ::>.
8

1-1 .jbdenum 201 2 <0.05 <5 <5 :J:>'

1.0
t'i

187 1 <0.002 <0.002 (J)

rt.I

pi.enolics 4 1 0.15 0.089 0.067 <0.001 ~
821 1 0.05 n

.~

8

phosphat.,~ 201 2
.. , ., ~n tl t%J
Iq. ~ ,"U.7 (j)

187 1 <4 0

e!
s~dium 201 2 9.0 53,000 65,000

181 1 54 . 12,000 ,
rh

sulfate 201 2 57 1,000 15,000 t:r:!
n

187 1 13 260 8

I'

tin 201 ',2 <0.05 59.4 74.9 <:
187 1 <0.12 <0 .. 12





Table V-17 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
REFINERY WET AIR POLLUTION CONTROL

RAW WASTEWATER

"8 - Chemical interference.

[J)o
-tJ:j
()

~
~

~
ttl

~
()
H
o
c:::
[J)

~
~
t-t
[J)

[J)

§
()
~
1..::1

i:ti
Q
o
~"

toe::

[J)
l%j
()
1-3

Day 3
Concentrations (mg/})

Source "Day 1 Day 2
Sample
Typet

201 2 60 5,500 390
187 1 8 690

4 2 0 90 14 21

201 2 7.5 1.6 8.5
187 1 7.36 12.59

4 2 6.S" 10".9 11 .9 10.9

Stream
CodePollutant

pH (standard units)

Conventional Pollutants (Continued)

cbtal"suspended solids (TSS)

fSample Type Code: 1 - One-time grab
2 - Manual composite during intermittent process ope~ation

"_: :.) Reported together.

A - Detection limit raised due to interference.

tv
~

tv....

<:



Table V-18

SECONDARY PRECIOUS METALS SAMPLING DATA
GOLD PRECIPITATION AND FILTRATION

RAW WASTEWATER

Stream Sample Concentrations (mg/l) Ul

Pollutant Code Typet Source Day 1 Day 2 Day 3 l1:I
n
0

Toxic Pollutants

z
t:J

---
~

114. antimony 233 1 (0.010 (0.50A ~
ttl

115. arsenic 233 1 (0.010 (0.20
::u
l1:I
0
H

1 7. beryllium 233 1 (0.010 0.150 0c::
Ul

1 18. cadmium 233 1 (0.050 0.10 :3:

t'IJ.

l1:I

ol:»

I-j

to . ,·9. chromium (total) 233 1 (0.050 3.40 ~

N

t"1
·Ul

·'.n. copper 233 1 (0.050 100.0 Ul
c::

cyanide (total) 233 1 0.05 (0.02
lJ:j
0
~

2.. lead
(0.10 6.5

I-j

233 1
l1:I
(j)
0

,., mercury 233 1 0.0002 (0.0002 ::u
. .J •

~

, ..4. nickel 233 1 (0.20 46.0
Ul

125. selenium 233 1 (O.lOA B l1:I
0
I-j

126. silver 233 1 (0.010 26.0

127. thallium 233 1 (0.010 (0.5A
<:

128. zinc 233 1 0.10 340.0



Table V-18 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
GOLD PRECIPITATION AND FILTRATION

RAW WASTEWATER

Stream Sample Concentrations (mg/l) Ul
Pollutant Code Typet Source Day 1 Day 2 Day :3 t<:l

()
0

Nonconventional Pollutants Z
t:l
~

acidity 233 1 <1 <1 ~
tU

alkalinity 233 1 98 850 ::u
t<:l
()

aluminum 233 1 0.20 109 H
0
c:::

233 1
Ul

ammonia nitrogen 0.04 570 .:3:
N" tI:j

tt::>. barium 233 1 <0.050 <0.5 8
N :P'
w t"1

boron 233 1 <0.10 " <1 .0 Ul

Ul
c:::

calcium 233 1 37.7 44.0 lJj
()
:P'

chemical oxygen demand (COD) 233 1 <5 37,000 r-3
t<:l
(j)

chloride 233 1 14 16,000
0

~
cobalt 233 1 <0.050 1.0

fluoride 233 1 0.28 0.65
Ul
t<:l
()
8

iron 233 1 <0.050 10.0
I

magnesium 233 1 8.50 10.0 "<

manganese 233 1 <0.050 0.30



Table V-18 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
GOLD PRECIPITATION AND FILTRATION

RAW \IlASTK\'lATER
{Jl
tIJ

Stream Sample Concentrations (mgtl) n

Pollutant Code Typet _ Source Day 1 Day 2 Day 3 ~
t1

Nonconventional Pollutants (Continued) ~
molybdenum 233 1 <0.050 2.0 ItJ

~
tIJ

phosphate 233 1
n

14 130 H
0c::

sodium 233 1 9 .2,390 {Jl

N
s:
tIJ

.r::. sulfate 233 1 57 30,000 t-3
N ):I

.r::. t"t

tin 233 1 <0.050 (0.5 {Jl

{Jl

titanium 233 1 <0.050 <0.5 c::
tJj
n

total organic carbon (TOC) 233 1 4.3 140
;p.
t-3
tIJ
(j)

total solids (TS) 233 1 380 240,000 0

~
vanadium 233 1 <0.050 <0.5

yttrium 233 1 (0.50 <0.5 rt.l• tIJ
n

Conventional Pollutants
t-3

oil and grease 233 1 . <1 3 <:



Table V-18 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
GOLD PRECIPITATION AND FILTRATION

RAW WASTEWATER

Day 3

9.3

1,670

Concentrations (mg/l)

7.5

60

Source Day -1_.... Day 2

1

1

Sample
Typet

233

233

Stream
CodePollutant

pH (standard units)

COn'.;entional Pollutants (Continued)

totc:l suspended solids (TSS)

~

~
n

~
.~

~
~
~
o
H
o
~m

~
N 8"
~ ~.

N ~
~ m

m
~
o
~
~.
~
Q
o
~

i"8ample Type Code: 1 - One-time grab

; ~ Detection limit raised due to interference.
m
L'%J
o
~

~ - Chemical interference.
<::



Table V.. 19

SECONDARY PRECIOUS METALS SAMPLING DATA
PALLADIUM PRECIPITATION AND FILTRATION

RAW WASTEWATER

Stream Sample Concentrations (mgLl) f/.l
Pollutant Code Typet Source Day 1 Day 2 Day 3 tr:l

n
0

Toxic Pollutants z
I:'

~114. antimony 230 1 <0.01 0.50
230 1 <0.01 <0.50A f'tl

230 1 <0.01 <O.20A ~
n
H11 I:, ars enic 230 1 <0.01 <0.2A 0... q.

~230 1 <0.01 <0.01
230 1 <0.01 0.07 [ijl\.l

~

117 beryllium 230 1 <0.01 <0.01 ~l\.l
0'1 230 1 <0.01 0.02 t1

f/.l
230 1 <0.01 0.02 f/.lc::

118. cadmium 230 1 <0.05 0.05 tX1
n

230 1 <0.05 0.25 :J:.!
t-3

230 1 <0.05 0.4 tr:l
Ci:l
0

119 •. chromium (total) 230 1 <0.05 1.2 ~
230 1 <0.05 1.8
230 1 <0.05 0.65

120.
in

copper 230 1 <0.05 300.0 tzJ
n230 1 <0.05 72.0 t-3

230 1 <0.05 72.0

121- cyanide (total) 230 . 1 0.05 <0.02 ~

230 1 0.05·· <0.02
230 1 0.05 <0.02





Table V-19 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
PALLADIUM PRECIPITATION AND FILTRATION

RAW WASTEWATER

Stream Sample Concentrations (mgtl) 00

Pollutant Code Typet ... Source Day .. l pay .~ Day 3 l:Jj
C1

Nonconventional Pollutants ~
t:1

~acidity 230 1 <1 2,500
230 1 <1 9,000 I\J

~230 1 <1 9,500 l:Jj
C1
H

alkalinity 230 1 98 <1 0c::230 1 98 <1 00
230 1 98 <1 :::

IV l:Jj
JI:>,. aluminum 230 1 0.2 <1 1-3
IV ):.I
00 230 1 0.2 23.3 t"l

·00
230 1 0.2 9.8 00c::

ammonia nitrogen 230 1 0.04 5,060 III
C1

230 1 0.04 1.4 ):.I
1-3

230 1 0.04 2,700 t::J
til
0

. bai.·~~um 230 1 <0.05 <0.5 ~
230 1 <0.05 <0.05
230 1 <0.05 <0.05

00
boron 230 1 <0.1 <1 tzJ

C1
230 1 <0.1 1.4 1-3
230 1 <0.1 0.5

calcium 230 1 37.1 10
<:

230 1 37.7 33
230 1 31.7 18.3



Table V-19' (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
PALLADIUM PRECIPITATION AND FILTRATION

RAW WASTEWATER

Stream Sample Concentrations (mgtl) '00

Pollutant Code 'J.'yp~t~ Source Day 1 Day 2 Day 3 tI:ln

r!(;nconventional Pollutants (Continued)
~
t:I
):II

chemical oxygen demand (COD) 230 1 <5 34,000 ~
230 1 <5 24,000 ttl

230 1 <5 40,000 ~
tI:ln

chloride 230 1 14 10,000 H
0

230 1 14 12,000 c::
Cfl

230 1 14 41 ,000 :3:
N

tI:l

~ cobalt 230 1 <0.05 <0.5 8
N

):II

\.0 230 1 <0.05 0.3 t"1

230 1 <0.05 0.4 00

00
c::

fluoride 230 1 0.28 0.28 ttln
230 1 0.28 0.8 ~

230 1 0.28 0.37
L-'J
r-;,

l:rJ
G:l

iron 230 1 (0.05 4.8
0

~
230 1 <0.05 ' 21
230 1 (0.05 31

magnes~um 230 1 8.5 2
{J}

l:rJ

230 1 8.5 9
()

1-3
230 1 8.5 4

<:



Table V-19 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
PALLADIUM PRECIPITATION AND FILTRATION

RAW WASTEWATER

Stream Sample Concentrations (mg/l) Ul
Pollutant Code Typet. Source Day 1. Day 2 Day 3 t:z:J

()
0

No~conventional Pollutants (Continued) z
t1
:J:>'

:i(;,.~ganese 230 1 <0.05 0.1 ~
230 1 <0.05 0.3 I'd

·230 1 <0.05 0.3 l:tl
t:z:J
()
H

molybdenum 230 1 <0.050 <0.5 0

230 1 <0.050 0.7 c:
Ul

230 1 <0.050 0.6
~

N t:z:J
H::>. phosphate 230 1 14 <4 1-3
w :J:>'
0 230 1 14 <1 t'1

Ul
230 1 14 <1

Ulc:
sodium 230 1 9.00 54 tJj

()

230 1 9.00 25.7 :J:>'

230 1 9.00 160 1-3
t:z:J
G)
0

sulfate 230 1 57 5,500 ~

230 1 57 200,000
1-<:'

230 1 57 2,700

tin
Ul

230 1 <0.050 3.4 t:z:J

230 1 <0.050 18.4
()
1-3

230 1 <0.050 5.6
<:



Table V-19 (Continued)

SECONDAN.Y PR~CIOUS METALS SAMPLING DATA
PALLADIUM PRECIPITATION AND FILTRATION

RAW' WASTEWATER
rn
l:%j

Stream Sample Concentrations (mg/l) n
0

Pollutant Code Typet Source Day 1 Day 2 Day 3 z
t:I
:t="

Nonconventional Pollutants (Continued) ~

titanium 230 1 <0.050 <0.5
ttl
::0

230 1 <0.050 0.25 l:%j
n

230 1 <0.050 0.4 H
0
c:

total organic carbon (TOC) 230 1 4.3 2,700 rn

230 1 4.3 34 s:
tv 230 1 4.3 2,600

l:%j

~

8

w
:t="

I-'
t'1

. total solids (TS) 230 1 380 170,000 rn

230 1 380 250,000 rn
230 1 380 55,000 c:

ttln

vanadium
01')1\ 1 /n nl;,n ~n ~

:t="
L;;)U, I ",v.VJ'" ",". ~ 8

230 1 <0.050 <0.05 l:%j
(j)

230 1 <0.050 <0.05 0

~

yttrium 230 1 <0.50 <0.5
230 1 <0.50 <0.05
230 1 <0.50 (0.05 rn

l:%j
n
8

I

<::



Table V-19 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
PALLADIUM PRECIPITATION AND ~ILTRATION

RAW WASTEWATER

Source Day 1 Day 2
Concentrations (mgtl)

230 1 <1
230 1 <1
230 1 <1

230 1 60
230 1 60
230 1 60

230 1 7.5
230 1 7.5
230 1 7.5

2

CIl
tzj
()

~
t:l
:J:>'

~
to
!;lj
tzj
()
H
o
c::
CIl

~
tzj

~
t"1
CIl

CIl

53
n
~
tzj
G'lo
~

Day 3

0.1
0.2

630
210

<1
5

1.6

200

Sample
Typet

Stream
CodePollutant

Conventional Pollutants

total suspended solids (TSS)

pH (standard units)

oil and grease

tSample Type Code: 1 - One-time grab

I\)

"""W
tv

A - Detection limit raised due to interference.

B . Chemical interference.
til
tzj
n
8

<:







Table V-20 (Continued)

SECONDARY pa~CIOUS METALS SAMPLING DATA
SPENT SOLUTION FQOM PGC SALT PRODUCTION

RAW WASTEWATER'. ' - . . .

Concentrations (mgLl)
Source Day 1 Day f~~~--[jaY-j'

N
~
w
U1

Pollutant

Conventional Pollutants

pH (s tandaJ;'d units)

Stream
Code

703

Sample
Typet

1 7 10

~
8
~

~
It::I

~
n
~
m
~
~
1;1
U)

{/)

~
~
'-""

&i
Cil

~
t<:

{/)'
tz:I
0;
~,
<:

- tSample Type Code: 1 - One-time gJ."ab



Table V-21

SECONDARY PRECIOUS METALS SAMPLING DATA
EQUIPMENT AND FLOOR WASH

RAW WASTEWATER

Stream Sample Concentrations (mgtl) Ul

Pollutant Code Typet Source Day 1 Day 2 Day 3 t%J
()
0

'l'.'Kic Pollutants
z
tI

..........
):01

-11 4 • antimony 228 1 <0.01 0.08 0.06 ~
'tl

tiS · arsenic 228 1 <0.01 <O.05A <0.05A ::0
t%J
()

·1 J1 • beryllium 228 1 <0.01 <0.01 <0.01
H
'0c::
Ul

118 • cadmium 228 1 <0.05 0.6 0.1 s:
N

t%J

~ 'I J9 chromium (total) 228 ' 1 <0.05 1.1 0.35 1-3

w
):01

0' I •
t"I

Ij,D. 228 1 <0.05 280.0 21.0
Ul

copper Ul
c::

Ill. cyanide (total) 228 1 <0.05 0.13 0.11 lJj
()
):01

p~2. -lead 228 1 <0.10 B.O 1.3
1-3
t%J
(j)
0

It3 •
mercury 228 1 0.0002 <0.0002 <0.0002 ~

Kl

iltf· llickel 228 1 <0.20 12.0 1.8

lIS.
Ul

f'eleni~m 228 1 <O.lA <O.lA <O.lA t%J
()
1-3

126. silver 228 1 <0.01 0.26 0.09

121. thallium 228 1 <0.01 <0.05A <0.01
<:

128. zinc 228 1 0.10 440.0 9.2



Table V-21 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
EQUIPMENT AND FLOOR. WASH

RAW ,WASTEWATER

Stream Sample Concentrations (mgtl) til
tEJPollutant Code Typet Source Day 1_ Day 2 Day :l Q

'0

Nonconventional Pollutants §
»I
::0

acidity 228 1 1,080 <1 ~

I"d

a.,;kalinity 228 1 98 <1 360
::0
trJ
n
H

lminum 228 1 0.20 5.5 4.9 0
c:
til

~.::;monia nitrogen 228 1 0.04 120 15 s:
N J?:J
Ii::o

(0.05
~w barium 228 1 <0.050 <0.05 »I

-....I t"i,
U1

boron 228 1 <0.10 0.2 0.2 ~

U1c:
calcium 228 1 31.1 4'3.1 34.2 t:n

n
~

~ f-3
chemical oxygen demand (COD) 228 1 <5 31,000 6,200 J?:J

G)
0

chloride 228 1 14 <1 490 ~

cobalt 228 1. <0.050 0.45 0.05
en

fluoride 228 1 0.28 0.41 0.4 !:%J,
()
.-3

iron 228 1 <0.050 39.8 12.0

L <magnesium 228 8.50 9.3 1.9,

manganese 228- 1 <0.050 0.3 0.15



Table V-21 (Continued)

SECONDARY PRECIOUS MgTALS SAMPLING DATA
EQUIPMENT AND FLOOR \'lASH

RA\'l WAS'fE\'lATER
{/l

Stream Sample Concentrations (mgjl)
tJ:j
n

Pollutant Code Typ~ Source Day 1 Day 2 Day 3 0
Z
t:I

Nonconventional Pollutants (Continued)
:J:>'

~

molybdenum 228 1 <0.050 0.05 0.45 I'd
~
tJ:j

phosphate 228 1 14 <4 <1
n
H
0

228
c:

sodium 1 9 44 478 {/l

s:
N sulfate 228 1 57 2,900 3,000 tJ:j

tl:>o
1-3

w :J:>'
00 tin 228 1 <0.050 7.55 3.3

t"l
[{}

{/l

citanium 228 1 <0.050 <0.05 <0.5 c:
lJj
n

total organic carbon (TOC) 228 1 4.3 15 15 :J:>'
1-3
tJ:j

total solids (TS)" 228 1 380 120 2,600
Gl
0
:::0, K::

"ianadium 228 1 <0.050 <0.05 <0.05

,cttrium 228 1 <0.50 <0.05 <0.05 [{}
tJ:j
n

Conventional Pollutants 1-3

.~ il and grease 228 1 <1 2 6 <:



Table V-21 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
EQUIPMENT AND FLOOR WASH

RAW· WASTEWATER

_ Detection limit raised due to interference.

Concentr~tions (mg/l)
Source Day 1 Day 2

N

"'"W
\0

Pollutant

Conventional Pollutants (Continued)

total suspended solids (TSS)

pH (standard units)

Sample Type Code: 1 - One-time grab

1 - Chemical interference.

Stream
Code

228

228

. Sample
Typet

1

1

60

7.5

20

1.8

'"

760

10.9

(I)
tx:l
n

Day 3 ~
t:J
:b'
~
t-<.:

tU
~
tx:l
n
H
0c::
(I)

:3:
I:I:l
1-3
~
t"1
(I)

(I)

c::
tl:I
n
~
1-3
I:I:l
G.l
0

~

Ul
I:I:ln
t-3

I

<:





Table V-22 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
CEMENTATION TANK EFFLUENT

Stream Sample Concentrations (mg/l)
Pollutant. Code Typet Source Day 1 Day 2 Day 3 en

t'j
()

Toxic Pollutants (Continued)
0
Z
0
:t>'

8. l,2,4-trichlorobenzene 185 1 NO ND ::0
i-<:

3 3 ND NO ND NO
Id

822 1 ND ND ::0
t'j
()

9 hexachlorobenzene 185 1 NO ND H

"'..
3 3 ND ND ND ND 0

c:::

822 1 ND ND en

N

s:
,I:>. lu. l,2-dichloroethane 185 1 ND ND

t'j

,I:>.

1-3

1-' 3 1 ND ND ND NO :t>'
t"I

822 1 NO ND en
en

11- l,l,l-trichloroethane 185 1 0.01 NO c::
ti:l

3 1 NO NO ND ND ()
:t>'

822 1 ND ND 1-3
t'j
Gl

12. hexachloroethane 185 1 ND NO 0
::0

3 3 ND ND NO ND .J-G

822 1 NO ND

13. l,l-dichloroethane 185 1 ND ND en
trJ

3 1 ND ND ND ~ ()

822 1 ND ND
1-3.

14. l,l,2-trichloroethane 185 1 ND ND <:
3 1 ND ND NO ND

822 1 ND ND







Table V-22 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
CEMENTATION TANK EFFLUENT

Strea.m Sample Concentrations (mg/l) til

Pollutant Code Typet Source Day 1 Oay 2 Day 3 t:r::l
n
0

~ic.Pollutants (Continued)
Z

0, "__

t='

~_ ':J. 1.1-dichloroethylene 185 1 ND ND ~
3 1 ND ND ND ND Id

822 1 ND ND ~
t:r::ln

30. .:-trans-dichloroethylene 185 1 ND ND H
0

3 1 ND NO NO ND c:
822 1 ND NO

til

tv
s:
t:r::l

.t:. 31. 2.4-dichlorophenol 185 1 NO ND 1-3

.t:. »I
~ 3 3 NO 0.030 0.030 Oe020 t1

822 1 ·ND NO til

til

32. 1.2-dichloropropane 185 1 NO NO
c:
III

3 1 ND NO NO ND n
»I

822 1 ND ND 1-3
t:r::l
(j)

33. 1.3-dichloropropene 185 1 NO NO 0

~3 1 NO NO ND ND
822 1 NO NO

34. 2.4-dimethylphenol 185 1 ND NO til
t:r::l

3 3 NO NO NO ND n

822 1 NO ND
1-3

35, 2.4-dinitrotoluene lb5 1 NO ND <:

3 3 NO ND NO NO
822 1 NO NO





Table V-22 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
CEMENTATION TANK EFFLUENT

Stream Sample Concentrations (mg/l) rJl
I;tj

Pollutant Code Typet Source Day 1 Day 2 Day 3 ()
0
Z

T:.;:~ic Pollut~Ilt:E! (Continued)
t1
:J:'

l.3. bis(2-chloroethoxy)methane 185 1 ND ND
~

3 3 ND ND ND ND ItJ
!:d

822 1 ND ND I;tj
()
H

£:",4. methylene chloride 185 1 ND ND 0
c:

3 1 <0.01 NO 0.010 <0.01 rJl

tv
822 1 NO 0.040 s:

I;tj

I!'::>.
1-3

.s::.. L,·5. methyl chloride (chloromethane) 185 1 NO NO :J:'

0'1
t"'

3 1 NO NO NO NO rJl

822 1 ND NO rJl
c:

46. ~ethyl bromide (bromomethane)
tJj

185 1 NO NO ()
:J:'

3 1 NO NO NO NO 1-3

822 1 NO NO
I;tj
G'l
0

47. bromoform (tribromomethane) 185 1 NO NO
:::tI
...::

3 1 NO NO NO NO
822 1 NO NO

rJl

48. dichlorobromomethane 185 1 ND NO
I;tj
()

3 1 <0.01 <0.01 <0.01 <0.01 1-3

822 1 NO NO
<:

49. trichlorofluoroemthane 185 1 NO NO
3 1 ND NO NO NO

822 1 ND NO



• n~__

Table V-22 (Continued)

SECONOARY PRECIOUS METALS SAMPLING OATA
CEMENTATION TANK EFFLUENT

. Stream Sample Concentrations. (mg/l) Ul

Pollutant Code Typet Source Oayl Oay 2 Day 3 l::rJ
()
0

:ic Pollutants (Continued)
Z
t:l
:J>o
:::0

i ."~ dichlorodifluoromethane 185 1 NO NO i-<:
:.~.

3 1 NO NO NO NO "tl

822 1 NO NO :::0
tl:j
()
H

chlorodibromomethane 185 1 NO NO 0

3 1 NO NO NO ND c:
Ul

822 1 NO NO s:
N l::rJ
.I:» hexachlorobutadiene 185 1 NO NO 8
.I:» ,- ",' :J>o

~ .....
-...J 3 3 NO NO NO NO t"'

Ul

822 1 NO NO Ul
c:

:.:1 • hexachlorocyclopentadiene 185 1 NO NO b:1
()

3 3 NO NO NO NO :J>o

822 1 NO NO 8
l::rJ
G1
0

54. isophorone . 185 1 NO NO ~

3 3 NO NO NO NO i-<:

822 1 NO NO

55. naphthalene 185 1 NO NO
rn
l::rJ

3 3 NO <0.01 NO NO ()
8

822 1 NO NO

56. nitrobenzene 185 1 NO NO <:

3 3 NO NO NO NO
822 1 NO NO





Table V-22 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
CEMENTATION TANK EFFLUENT

.
Stream Sample Concentrations (ms/l) {J]

Pollutant Code Typet Source Day 1 Day 2 Pay 3 ~

Toxic Pollutants (Continued)
~
t:l
):00

64. pentachlorophenol 185 1 ND N"D ~

3 3 ND <0.01 <0.01 <0.01 ttl

822 1 ND NO ~
t:I:J
n

t.5.· phenol 185 1 ND 0.041
H
0

3 3 ND 0 .. 020 0.010 <0.01 c:
(J]

822 1 NO NO s:
IV
or:.

t:I:J

or:. 66. bis(2-ethylhexyl) phthalate 185 1 0.026 0.007 8

\0

):00

3 3 0.020 0.040 0.030 0.040 ti"

822 1 ND <0.010
(J]

en
c:

:"l. butyl benzyl phthalate 185 1 ND NO lJ:I
n

3 3 ND ND ND ND ):00"

822 1 ND ND
8.....-~
G) ..

.:,8. di-n-butyl phthalate 185 1 ND 0 .. 002
0

~
3 3 <0.01 <0.01 <0.01 ND

822 1 ND <0.010

":11 di-n-octyl phthalate 185 1 ND ND
{J]

. ;.... trJ

3 3 ND ND ND ND n
8

822 1 ND ND

";0. dlethyl pht~alate 185 1 NO NO <:

3 3 <0.01 <0.01 <0.01 <0.01
822 1 ND ND



Table V-22 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
CEMENTATION TANK EFFLUENT

Stream Sample Concentrations (mg/l) rn
Pollutant Code 1yp~t_ Source Day 1 Day 2 Day 3 tz:I

n

Toxic Pollutants (Continued)
0
Z
tJ
~

71. dimethyl phthalate 185 1 NO ND ~
3 3 ND ND ND "ND ItJ

822 1 NO ND ::u
tz:I
n

72. benzo(a)anthracene 185 1 ND ND H
0

3 3 ND ND ND ND c:
822 1 NO ND rn

N
s:
tz:I

.t:>. 73. benzo(a)pyrene 185 1 NO ND 1-3
U1 ~
0 3 3 NO ND ND ND t1

822 1 ND ND rn
rn

74. benzo(b)fluoranthene 185 1 NO ND §
3 3 ND ND ND NO n

822 1 ND ND ~
tz:I
G)

75. benzo(k)fluoranthane 185 1 NO NO 0

3 3 ND ND ND ND ~
822 1 NO ND

76. chrysene 185 1 NO ND rn
tz:I

3 3 ND ND ND ND n
822 1 ND ND 1-3

. I

77. acenaphthylene 185 1 NO ND <:
3 3 ND ND ND ND

822 1 ND ND



Table V-22 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
CEMENTATION TANK EFFLUENT

Stream Sample "Concentrations (mg/l) (Jl

Pollutant Code Typet Source Day 1 Day 2 Day 3 t:z:J
()
0

" To.,~c 'Pollutants (Continued)
z
t1
;I>'

78, anthracene (a) 185 1 ND ND ~
3 3 ND ND ND ND I'd

822 1 ND ND ~
t:z:J
()

79. benzo(ghi)perylene 185 1 ND NO H
0

3 3 ND NO ND NO c:
822 1 ND ND

(Jl

IV

s:
t:z:J

~ " 80. fluorene 185 1 ND ND 8
lJ1

;1>'"

.... I 3 3 ND ND ND ND t"f

822 1 ND ND
(Jl

(Jl

81. phenanthrene (a) 185 1 'ND ND
c:
txI

3 "3 ND ND ND ND ()
" ;1>'"

, Q?? 1 ND ND 8
u,,~ . .....L-.

Gl

82. dibenzo(a,h)anthracene 185 1 ND NO
0,

~3 3 ND ND ND . ND
822 1 ND ND

83. lndeno (l,2,3-c,d)pyrene 185 1 ND ND "(Jl
t:z:J

3 3 ND NO ND ND ()

I' 822 1 ND NO
8

84. pyrene 185 1 ND NO <:

3' 3 ND NO ND ND
822 1 " NJ) ND



Table V-22 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
CEMENTATION TANK EFFLUENT

Stream Sample Concentrations (mgtl) rn
Pollutant Code Typet Source Day 1 Day 2 Day 3 t%J

- -------- n

T~xic Pollutants (Continued) ~
0

f5. tetrachloroethylene 185 1 ND ND ~
3 1 ND ND ND ND "tI

822 1 ND ND ~
t%J
n

86. toluene 185 1 ND ND I-l
0

3 1 NO (!l.01 <0.01 <0.01 c::
822 1 ND 0.046 rn

N
Z::
t%J

~ 87. trichloroethylene 185 1 ND ND ~lJ1
N 3 1 NO <0.01 <0.01 <0.01 t"t

822 1 ND ND rn
rn

88. vinyl chlorid'e (chloroethylene) 185 1 ND ND
c::
Il1

3 1 ND ND ND ND n

822 1 NO ND ~
t%J
(j)

114. antimony 203 2 <0.01 1.70 0.340 0
~I

185 ' 1 (0.003 0.26 t<:

3 3 (0.003 0.13 0.55 1.2
822 1 0.21

Ul

'~ 15.
t%J

arsenic 203 2 (0.010 (O.20A <0.20A ~.
185 1 <0.003 0.068

3 3 <0.005 0.095 0.190 0.140 I

822 1 - 0.19 <:



Table V-22 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
CEMENTATION TANK EFFLUENT

Stream Sample Concentrations (mg/l) Ul

Pollutant Code Typet Source Day 1 Day 2 Day 3
l:tj
()
0

Toxic Pollutants (Continued)
z
t1
):.0

11 7. beryllium 203 2 <0.010 0.36 0.05 ~

185 1 <0~01 <0.01 I'd

3 3 <0.0002 1.4 1.32 1 .9 ~
t:tJ

822 1 0.012
()
H
0

11 : cadmium 203 2 <0.0-50 28.0 16.0 c::
. ,

Ul

185 1 <0.01 3.4 :3:
tv 3 3 0.0002 6 5.8 8.8 l:tj

.t::>.
t-3

U1 822 1 0.2,1
w

»I
t"t

2
Ul

119. chromium (total) 203 <0.050 25.0 2.8 [/l

185 1 <0.01 11.1 c::
3 3 0.0003 31.0 15.0 19.0 t:J:l

()

822 1 <0.001 ,):.0
.' t-3

l:tj

120. copper 203 2 <0.050 1,800 150.0 G'l
0

185 1 <0.01 55.0 ~
3 3 ,0.017 220 210 320

822 1 14

<0.02
[/l

121. , cyanide (total) 203 1 0.05 <0.02 l:tj

185 1 <0~02 <0.02
()
t-3

3 1 0.052 <0.001 <0.0001 <0.001
822 1 0.67 <:



Table V-22 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
CEMENTATION TANK EFFLUENT

Stream Sample Concentrations (mg/l) rn

Pollutant Code Typet Source Day 1 Day 2 Day 3 tt:l
n

Toxic Pollutant~ (Continued)
~
tJ
):>l

122. lead 203 2 <0.10 490.0 90.0 ~

185 1 <0.10 10 I'd

3 3 0.020 100 80 110 ~
tt:l

822 1 5.0 n
H
0

123. mercury 203 2 0.0002 <0.0002 <0.0002 c::rn
185 1 0.002 <0.0002 s:

N 3 3 0.0002 0.013 <0.0001 <0.0001 tt:l

.r>- 822 1 0.003
t-3

U1

):>l

.r>-
t"!

12(" nickel 203 2 <0.10A 470.0 22.0
rn

185 1 0.0"15 220
rn
c::

3 3 0.020 110 80 110 tJ:l
n

822 1 0.95 ):>l
t-3
txJ

125. selenium 203 2 <0.10A B B G:l
0

185 1 <0.003 0.007 ~
3 3 <0.002 64 <0.002 <0.002

822 1 2.2

126. silver 203 2 <0.010 4.90 14.0
rn
txJ

185 1 <0.0005 0.96 n
t-3

3 3 <0.0002 1.4 '3.9 0.0013
822 1 0.34 <:



Table V-22 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
CEMENTATION TANK EFFLUENT

Stream Sample Concentrations (mg/l) {Jl
tI:j

Pollutant Code Typet. Source p~y~~ Day 2 Day 3 \.l
0

Toxic Pollutants (Continued)
Z
0
~
~

127. thallium 203 2 <0.010 B B r<:
185 1 <0.002 <0.002 I'd

~

3 3 <0.001 0.310 0.400 0.730 t<:l

822 1 0.51 \.l
H
0

128. zinc 203 2 0.100 34,000 22,000
c:
{Jl

185 1 2.5 4,500 s:
N 3 3 <0.010 3,400 2,800 3,400 t<:l
~ 1-3
U1 822 1 1.0 ~
U1 t'i

lJ.l

Nonconventional Pollutants lJ.lc:
acidity 203 2 8,000 930 tJ::t

\.l
185 1 <1 n .. ~

I 0;) 1-3
t<:l

alk>-llinity 203 ·2 98 <1 <1 G'l
0

185 1 127 <1 ~
3 3 16 .

aluni. num 203 2 0.20 1,070.0 50.0 lJ.l
185 1 <0.050 44 t:tj

\.l
1-3

ammon~a nitrogen 203 2 0.04 3,300 8.5
185 1 <0.01 . 980 <:
822 1 340





Table V-22 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
CEMENTATION TANK EFFLUENT

Stream, Sample Concentrations (mgtl) {J)

l%J

Pollutant Code Typet Source Day 1 Day 2 Day 3 ()
0

-,: '::lconventional Pollt1t~nts (Continued)
z
~

.' gnesium 203 2 8.50 100.0 20.0 ~

185 1 2.4 28 ''U
~

3 3 3.1 33 34 56 t:I:J
()
H

',', Jgan£ 3e 203 2 <0.050 6.60 1.40 0
c:::

185 1 <0.01 6.2 CJ:l

:=:
, N molyi. :~rdm 203 2 <0.050 10.0 <5.0 t:I:J

0&:=-
l-3

lJ1 185 1 <0.002 ,0.89 ):01

-..J
t-t
CJ:l

phenolLcs 3 1 0.015 0.18 0.44 0.51 CJ:l

822 1 0.092 c:::
tIl
()

phosphate 203 .') 14 210
):01

£, 8

185 1 t:I:J
(j)
0

sodium 203 2 ' 9.00 2,090.0 940.0 ~:

"<,
185 1 54 20,000

sulfate 203, 2 51 82,000 ,41 ,000 CJ:l

185 ' 1 13 195 t:I:J
()
l-3

tin 203 2 (0.050 54.9 9.9 I

.185 ' 1 (0.12 <0.12 ' <:



Table V-22 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
CEMENTATION ~NK EFFLUENT

Stream Sample Concentrations (mg/l) rn
t:rJPollutant Code Typet Source Day 1 Day 2 Day 3 ()

§onconventional Pollutants (Continued)

~<::itanium 203 2 <0.050 125.0 <5.0
185 1 <0.005 O. 16 ItJ

~
trJ

total organic carbon (TOC) 203 2 4.3 450 590
()
H

185 1 43 166 0c:rn

tv
total solids (TS) 203 2 380 11,000 120,000 :3:

185 1 410 11,000 trJII::>. 8lJ1
~00 tivanadium 203 2 <0.050 <5.0 <5.0 rn

185 1 <0.003 0.090 rn
fij

yttrium 203 2 (0.50 (5.0 (5.0 ()
~185 1 <0.002 0.012 8
trJ
(j)

Conventional Pollutants ·0
~
K:

oil and grease 203 1 <1 4 3
185 1 <1 <1

3 1 1.6 33 35 14 rn
822 1 30 t:rJ

()
8

I

<



Table V-22 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
CEMENTATION TANK EFFLUENT

~·}ample Type Code: 1 - One-time grab
2 - Manual composite during intermittent process operation
3 - 8-hour manual composite

(a) leforted together.

A - Detection limit raised due to interference.

B - Chemical interference.

Concentrations (mg/l)
Source Day 1 Day 2 Day 3

rn
t%J
n
1-3

<:

rn
tJ:j
()

~
tj

~
I'd
l:d
tJ:j
()
Hg
rn
:3:
tJ:j.

~
t-:trn
rn
c::
ttl
()
:J;>r
1-3
t%J
Glo::u, t-<;.

570 70
895
100 61

0.40 1 .00
3.75
0.5 1.20.3

48

Sample
Typet

203 2 60
185 1 8'

3 3

203 2 7.5
185 1 7.36

3 3 . 6.8

Stream
Code

pH (standard units)

Pollutant

Conventional Pollutants (Continued)

total suspended solids (TSS)

l\J
~

lJJ
U>



Table V-23

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT A

Stream Sample Concentrations (mgtl) rJ1

Pollutant Code Typet Source Day 1 p~y_Z pjljr 3 t:tJ
n

r.o>_ xic Polb.4-lJ.nts
g
t1

, ,~,-- :J:>I

~ r. 4. antimony 209 5 <0.01 <0.40A 0.40 0.120 rJ
212 5 <0.01 <0.20A <0.50A <0.50A 'l:l

215 5 <0.01 <0.50A 0.18 <0.01 l:tI
t:tJ

218 5 <0.01 <0.20A <0.01 <0.20A n
H

221 5 <0.01 <0.50A <0.20A <0.20A 0

224 6 <0.01 <0.01 <0.20A 0.390 c::
rJ1

5. arsenic 209 5 (0,,01 0.04 0.06 0.03
s:

N t:tJ
~ 212 5 <0.01 <O.OSA (0.05A <O.OSA t-3
0'\- :J:>I
0 215 5 <0.01 <0.05A <0.10A <0.05A t"'

rJ1
218 5 <0.01 <0.10A <O.10A <0.10A

rJ1
221 5 <0.01 <0.20A <0.20A <0.20A c::
224 6 <0.01 <0.40A <0.05A <0.05A ttl

n
:J:>I

·7. beryllium 209 5 <0.01 0.01 0.10 0.05 1-3
t:tJ

212 5 <0.01 0.01 0.05 0.07 Cil
0

215 5 <0.01 0.01 0.05 0.07 ~
218 5 (0.01 0.01 0005 0008
221 5 <0.01 0.02 0.06 0.07
224 6 <0.01 0.01 0.02 0.08 00

t:iJ

1'18. cadmium 209 5 <0 .. 05 1.. 70 7.80 5.. 90 n
1-3

212 5 <0.05 2020 3.90 5.70
215 5 <0.05 2.40 3.90 5030 <:218 5 <0.05 2.30 4.0 5.60
221 ~ <0.05 2.30 4.1 5.1
224 6 <0.05 3.6 2.3 5.1



'Table V~23 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT.: A

Stream Sample Concentrations (mg/i) (Jl

Pollutant Code· Typet_ Source Day 1 Day 2 Day 3 t:rJ
n
0

Toxic Pollutants
z
t:l
)01

119. chromium (total) 209 5 <0~05 2.0 6.30 3.50 ~
212 5 <O~O5 1.50 3.20 3.20 ttl

215 5 <O~05 1.40 2.80 3.0 ::0
t:rJ

218 5 <0.05, 1.40 2.80 2.80 n
H

221 5 <0.05 1.6 2 .•8 2.9 0

224 6 <0.05 1.8 1.4 3.5 c::
(Jl

'209 <0.05 520.0 230.0
s:.

N 120. copper 5 200.0 t:rJ
.r::. 212 5 <0.05 370.0 . 300.0 320.0 ~:(J)

I-' 215 5 <0.05 390.0 320.0 310.0 t-t
(Jl

218 5 <0.05 400.0 330.• 0 330.0 (Jl

221 5 <0.05 430 330 340 fjj
224 6 <0.05 210 100 190 p

;J:lI

t ::: 1• cyanide (total) 209 5 0.05 <0.02 <0.02 <0.02
t-3
ll:J

212 5 0.05 <0.02 <0.02 <0.02 (j)
0

215 5 0.05 <0.02 <0.02 <0.02 ~
218 5 0.05 <0.02 <0.02 <0.02
221 5 0.05 <0.02. <0.02 <0.02
224 6 0.05 <0.02 <0.02 <0.02 {Jl

ll:J.

122. lead 209 5 <0.10 24.0 110.0 72.0 n
t-3

212 5 <0.10 25.0 39.0 44.0
215 . 5 (0.10 26.0 33.0 36.0 ..;:::
218 . 5 <0.10 24.0 33.0 34.0
221 5 <0.10 25.0 32.0 35.0·
224 6 <0.10 23.0 19.0 33.0



Table V-23 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES -.PLANT A

Stream Sample Concentrations (mg/l) UJ

Pollutant Code Typet Source Day} D~y_Z Day) t%j
(j
0

Toxic -Pollutants
Z

-tJ
:J:ol

123. mercury 209 5 0.0002 0.001 0.002 0.008 ~
212 5 0.0002 0.005 0.005 0.009 tU

215 5 0.0002 0.003 0.009 0.004 ~
t%j

218 5 0.0002 0.009 0.04 0.008 (j
H

221 5 0.0002 0.008 0.018 0.021 0

224 6 0.0002 0.007 0.051 0.009 c::
UJ

~
N 124. nickel 209 5 <0.20 24.0 130.0 57.0 t%j
~ 8
0\ 212 5 <0.20 34.0 58.0 6tl.0 :J:ol
N 215 5 <0.20 34.0 62.0 66.0 t1

UJ
218 5 <0.20 34.0 64.0 68.0 UJ
221 5 <0.20 36.0 64.0 68.0 c::
224 6 <0.20 48.0 36.0 90.0

tJj
(j
:J:ol

<0.10A <0.10A
8

125. selenium 209 5 <0.10A <O.lOA t%j

212 5 <0.10A <0.10A B B
G:l
0

215 5 <0. tOA <0. lOA B B ~
i-<:

218 5 <0.10A <0.10A <0. lOA <0.10A
221 5 <0.10A <0.10A B B
224 6 <00·10A <O.lOA <0010A B UJ

t%j

i26. silver 209 5 <0.01 1.30 4.30 2.70
(j
8

212 5 <0.01 1 .80 2.20 2.90
215 5 <0.01 1.30 1.90 2.0 <:
218 5 <0.01 1 .50 2.40 1.40
221 5 <0.01 1.40 2.10 1.30
224 6 <0.01 0.94 0.74 1.0



Table V-23 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT A

Stream Sample Concentrations (mg/l)
Pollutant Code Typet Source Day 1 Day 2 Day 3 {fl

tx:l
n

Toxic Pollutants
0z
t:I

127. thallium 209 5 <0.01 B <0.20A B :J:ol

212 5 <0.01 <0.50A <0.20A <0.20A .~

215 5 <0.01 <0.20A B <0.50A to
~

218 5 <0.01 <0.02A <0.50A B tx:l

221 5 <0.01 <0.50A <0.02A <0.5A .n
H

224 6 <0.01 <0.5A B B 0
c::
{fl

128. . zinc 209 5 0.10 1,800 8,400 6,200 s:
N 212 5 0.10 2,600 4,100 6,200 tx:l
~

8
0'\ 215 5 0.10 2,600 4,400 6,000 :J:ol
w 218 .5 0.10 2,600 4,500 6,100 t"I

{fl

221 5 0.10 2,800 4,500 6,300 {fl

224 6 0.10 4,100 2,600 6,100 c::
tJ:l
()

N conventional Pollutants
:J:ol
8
tx:l

~ dity 209 5 <1 5,890 8,400 980
(j)

,. 2212 5 <1 <1 170 180 K;

215 5 <1 <1 29 18
218 5 <1 <1 28 29
221 5 <1 <1 17 29 {fl

224 6' <1 12 53 48 t,J:j
()
8

~ .(alinity 209 5 98 <1 <1 <1
212 5 98 23 <1 <1 <:
215 5 98 23 <1 <1
218 5 98 26 <1 <1
221 5 98 41 <1 <1
224 6 98 <1 <1 <1



-' Table V-23 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT A

Stream Sample Concentrations (mgtl) rJl
Pollutant Code Typet Source Day 1 Day 2 DaL.1 ~

()
0

Nor..~onventional Pollutants (Continued) Z
tJ

~aL -inurn 209 5 0.20 1:5.0 230.0 112.0 Jo<:
212 5 0.20 15.0 ' 96.0 121 .0 'tl
215 5 0.20 15.0 103.0 121 .0 :::tl

~218 5 0.20 17.0 107.0 126.0 ()
H221 5 0.20 16.0 105.0 128.0 0

224 6 0.20 28.0 34.0 138.0
q
rJl

-209 0.04 470 110 1,100
s:I\J ammonia ni.trogen 5 ~.t:>.
1-3'" 212 5 0.04 670 670 1 , 100 ~.t:>.

215 5 0.04 580 700 1,100 t1
rJl218 5 0.04 590 760 910
rJl221 5 0.04 1,080 760 1,150 q

224 6 0.04 1,700 640 770 tJ:j
()
~

barium 209 5 <0.05 1.0 <0.5 <0.5 1-3
~

212 5 <0.05 <0.5 <0.5 <0.5 (j)
0

215 5 <0.05 <0.5 <0.5 <0.5 :::tl
218 5 <0.05 <0.5 <0.5 <0.5

Jo<:

221 5 <0.05 <0.5 <0.5 <0.5
224 6 <0.05 <0.5 <0.5 <0.5 rJl

~

209 5 <0.10 <1.0 3.0 2.0
()voron
1-3

212 5 <0.10 <1.0 1.0 2.0
215 5 <0.10 <1.0 2.0 2.0 <:218 5, <0.10 <1.0 2.0 2.0
221 5 <0.10 <1.0 2.0 2.0
224 6 <0.10 <1.0 <1.0 2.0



Table V-23 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT A

Stream Sample . Concentrations (mgtl) Ul

Pollutant Code Typet Source Day 1 Day 2 Day 3 tEJ.
n
0

Nonconventional Pollutants (Continued)
Z
tJ
~

calcium 209 5 37.7 36.0 44.0 37.0 ~
212 :> 37.7 36.0 38.0 38.0 ttl

"215 5 37.7 36.0 39.0 37.0 :::0

218 5 37.7 37.0 39.0 37.0 t:l:Jn
221 5 31.7 35.0 38.0 38.0 H

0
224 6 37.7 36.0 37.0 40.0 c:

rn

tv chemtcal oxygen demand (COD) 209 5 <5 4,000. )50,000 3,100 s:
t:r.l

,/:>. 212 5 <5 6,100 2,400 2,400 8 ,.

0"1 ~

U1 215 5 <5 3,900 3,700 3,400 t"1

218 5 <5 5,000 4,900 3,600 rn

221 5 <5 3,200 5,500 5,200. Ul
c:

224 ·6 <5 3,600 6,200 5,100 III
n
~

chloride 209 5 14 12,000 13,000 17,000 8
tEJ

212 5 14 28,000 . 21,000 18,000 G)

215 5 14 15,000 14,000 18,000 0

~218 5 14 32,000 14,000 14,000
221 5 14 15 ~OOO 15,000 18,000
224 6 14 18,000 14,000 _ 19,000

Ul
tEJ

cobalt 209 5 <0.05 1.50 3.50 2.0 n

212 5 (0.05 1.50 2.0 2.0
t-3

215 5 <0.05 1.50 2.0 2.0 .
218 5 <0.05 1.50 2.0 2.0 <:
221 5 <0.05 1.50 2.0 2.0
224 6 <0.05 . 2.0 1.5 2.5



Table V-23 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT A

Stream Sample Concentrations (mg/l) CJ)
tr:lPollutant Code Typet Source Day 1 Day 2 Day 3 ()
0

Nonconventional Pollutants (Continued) Z
t1

~fluoride 209 5' 0.28 2.4 0.13 0.73
212 5 0.28 2.3 0.85 0.88 I'd

215 5 0.28 0.48 0.88 0.87 l:U
tr:l

218 5 0.28 . 0.61 -0.86 0.89 (1
H

221 5 0.28 -0.32 0.87 0.92 '0
c::224 6 0.28 0.68 " 0.63 1.01 CJ)

('0.05-
:s:rv iron 2,09 5 20.0 . 200.0 110.0 tr:l

~ 1-3m 212 5 (0.05 29.0 79.0 120.0. ~m 215 5 . <0.05 28.0 84.0 110.0 t"I
CJ)

218 5 <0.05 29.0 86.0 110.0 CJ)

221 5 <0.05 30.0 83.0 120'.0 c::
224 6 (0.05 250.0 190.0 340.0 tJj

()

~

28.0 19.0 ..
1-3

magnc::s ium 209 5 8.5 .9.0 tr:l
212 5 8.5 9.0 16.0 19.0 G')

0
215 5 8.5 9.0 17.0 19.0 ::tl

t-<:
218 5 8.5 9.0 17.0 19.0
221 5 8.5 8.0 17.0 19.0
224 6 8.5 8.0 11 .0 21.0 CJ):

tr:l

209 5 <0.05 0.15 0.85 0.90
()

manganese 1-3
212 5 <0.05 0.30 0.75 1.20
215 5 <0.05 0.30 0.85 1.10 <:218 5 <0.05 0.25 0.85 1 .20
221 5 <0.05 0.25 0.85 1.10
224 6 <0".05 1.30 1.20 2.60



Table V-23 (Continued) "-

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT A

Stream Sample Concentrations (mgtl) (Jl

Pollutant Code Typet . . ~oy-rce payJ n~y2 Day 3 t%J
0

Noncon"'entional Pollutants (Continued)
~
t1
:l:i

209
~

molybdenum 5 <0.05 2.0 3.0 1.50 to<
212 5 <0.05 <0.50 1.0 <0.050 tel

215 5 <0.05 <0.50 <0.50 <0.50 ~
t%J

218 5 <0.05 <0.50 <0.50 <0.50 0
H

221 5 <0.05 <0.50 <0.50 <0.50 0
224 6 <0.05 <0.50 <0.50 <0.50 c::en

phosphate 209 5 14 13,000 600 310
3:

l\J t%J
01:>-

~m 212 5 14 . 37,000 340 360
'-J 215 5 14 3,000 360 360 t-t

en
218 5 14 '1 ,300 380 410 en
221 5 14 680 380 600' c::
224 6 14 500 130 600 tJ:I

n
~

209 5- 9.0 1 ,250 2,650 799.0 t-3SOCi:Lum t:zJ
. 212 5 9.0 9,540 8,150 6,910 G)

0
215 5 9.09,480 8,300 6,860 ~.
218 5 9.0 lO,500 8,920 7,290
221 5 9.0 10,200 .8,640 7,410
224 6 9.0 11 ,600 8,780 . 9,390 Ul

t:zJ

sulfate 209 5 57 6,000 15,000 11 ,000
()
1-'3

212 5 57 9,000 11,000 15,000
215 5 57 9,000 15,000· 11 ,000 <218 5 57 10,000 10,000 13,000
221 5 57 12,000 12,000 .15,000
224 6 57 9,000 . 11 ,000 18,000



Table V-23 (Continued)

SECONDARY PREe laUS METALS SAMPLING MTA
TREATMENT PIANT SAMPLES -. PLANT A

Stream Sample Concentrations (mg/i) rn
tz:lPollutant Code Typet Source Day 1 Day 2 Day 3 n
0

",lCOn- entional Pollutants (Continued) z
0

~tin 209 5 <0.05 56.9 22.4 7.90
212 5 <0.05 5.70 31.4 9. 10 I'\j

~215 5 <0.05 <0.5 6.4 <0.5 tz:l
218 5 <0.05 (0.5 <0.5 <0.5 n

H
221 5 <0.05 <0.5 <50 <0.5 0

c::224 6 <0.05 <5.0 <5.0 <5.0 rn
s:

~ titanium 209 5 <0.05 <0.50 24.5 11. ~O tz:l
1-3et:>. 212 5 <0.05 <0.50 <0.50 1.50 ):II0'\

00 215 5 <0.05 <0.50 <0.50 <0.50 t't
rn

218 5 <0.05 <0.50 <0.50 <0.50 rn
221 5 <0.05 <0.50 <0.50 <0.50 c::
224 6 <0.05 <0.50 <0.50 <0.50 m

n

total organic carbon (TO~)
~

209 5 4.3 100 300 330 tz:l
(j)212 5 4.3 150 240 280 0

215 5 4.'3 140 240 300 ~
218 5 4.3 130 240 300
221 5 4.3 ~ 50 200 270
224 6 4.3 150 230 240 rn

tz:l
n
8

I

<:



Table V-23 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT A

Source Day 1 Day 2 Day 3
Concentrations (mg/l)

37,000
38,000
42,000.
53,000

.30,000
41 ,000
42,000
'43,000
44,000
46,000

[I) .,

~~.
~

til
tz:In
~
~
~
Ilj

~
H
o
c:::
til

::s:
tJ::I'
8
):;I:
t"'!'
Ul

Ul
c:::
tJJ
()

~
r-:::I.
l%J
(iL
o
~t<.

<0.50
<0.50 "
<O~50

<0.50
<0.50
<0,.50

<0.50
<0.50
<0.50
<0.50
<0.50
<0.50

<0.50
<0.50

'<0.50
<0.50
<0.5"0
<0.50

<0.50
<0.50
<O'~50

<0.50
<0.50
<0.50

40,000
34,000'
39,000
41,000,
41 ,000

. 35 000',

<0~50

<0.50
<0.50
<0 •. 50
<0.50
<0.50

<0.50
·<0,.50
<0.50
<0.50
<0.50
<0.50

380
380'
380
380
380
380

<0~O'5

<0.05
<0~05
<0.05
<0.05

·<0.05

. <0.• 5
<0'.'5
<0.5
<0.5
<0.5
<0.5

5
5
5
5
5'
6

5.
5
5
5 ..
5
6

5
5
5
5
5

·6

Sample
Typet

209
212
215
218
221
224

209
212
215 '
218
221
224

209
212
215
218
221
224..

Stream
CodePollutant

,I

vanadium

total solids (TS)

Nonconventional Pollutants (Continued)

yttrium
'"

N
tl::>
m
\0

<:



Table V-23 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
TREA'rMENT PLANT SAMPLES - PLANT A

tSample Type Code: 1 - One-time grab
5 - 24-hour manual composite.
6 - 24-hour automatic composite

A - Detection limit raised due to interference.

209 1 <1 ·3 6 5
212 1 <1 2 6 <1
215 1 <1 1.5 5 <1218 1 <1 2 2 <1
221 1 <1 <1 <1 3224 1 <1 2 4 6

209 5 60 160 140 140
212 5 60 140 290 140
215 5 60 88 160 180
218 5 60 160 5,700 120
221 5 60 360 130 110
224 6 60 580 120 190

209 5 7.5 1.0 1.1 1.2
212 5 7.5 4.7 4.1 3.9
215 5 7.5 4.8 4.2 4.3
218 5 7.5 4.81 4.21 4.1
221 5 7.5 4.91 4.4 4.1
224 6 7.5 4.37 4.1 3.92

Pollutant

Cr wentional Pollutants

.' 1 and grease

N ~ ~al suspended solids (TSS)
~

~

o

pH (st n(~rd units)

Stream
Code

Sample
Typet

Concentrations ~/l)
Source Day 1 Day-2 Dayl

rn
t:rJ
n

§
:J:oI

~
Itl

~
n
H
o
c:rn

~
~
t"frn
rn
53
n
:J>l
1-3
t:rJ
(j)

~

rn
t:rJ
()

1-3

-<

B - Chemical interference.



Table V-24

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT B

Stream Sample Concentrations (mgtl) rn

Pollutant Code Typet Source Day 1 Day 2 Day 3 t:x:l
n

r _ic pollutants ~
acenaphthene 184 1 ND NO

~
t-<:
'"d

acrolein 184 1 NO NO ~
tr.I
n

acrylonitrile 184 1 NO NO
H
0c::

1
U1

. -. benzene 184 NO NO .:3:

N

,

- "'"
t:rJ

'-.J .l. benzidine 184 1 NO NO 1-3

t-'

):<
t"1

6. carbon tetrachloride 184 1 -NO NO
U1

U1

1
c::

1 chlorobenzene 184 NO NO
lJj

.. n
):<

8. l,2,4-trichlorobenzene 184 1 NO NO
1-3
t:rJ
G)

9. heKachlorobenzene 184 1 NO NO
0
:;:0
t-<:

10. l,2-dichloroethane 184 1 NO NO

11- l,l,l-trichloroethane 184 1 0.01 0.01
U1
t:rJn

12. hexachloroethane 184 1
t-3

NO NO

13. l,l-dichloroethane 184 1 NO NO -<:

14. 1,1,2-trichloroethane 184 1 NO . NO

~:



Table V-24 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT B

Stream Sample Concentrations (mg/l) m
Pollutant Code IYQet_ Source Day 1 Day 2 Day 3 ~

o
T01dc Pollutants (Cont inued) E3

~
. ~

15. 1,1,2,2-tetrachloroethane 184 1 ND ND i-<:
-I'd

16. chloroethane - 184 1 ND ND ~n
H

17. bis (chloromethyl)ether 184 1 ND ND 0c::
m

18. bis(2-chloroethyl)ether 184 1 ND ND s:
~ ~

~ 19. 2-chloroethyl vinyl ether 184 1 ND ND ~
~ ~_ _ m

20. 2-chloronaphthalene 184 1 ND ND m
c::

21. 2,4,6-trichlorophenol 184 1 ND ND ~
~

~ T 8
2>:. p-chloro-m-cresol 184 1 ND ND ~G)

• 0
23. chloroform 184 1 ND ND ~

24. 2-chlorophenol 184 1 ND ND

2::. 1,2-dichlorobenzene 184 1 ND ND ~n
8

26. 1,3-dichlorobenzene 184 1 ND ND I

27. 1,4-dichlorobenzene 184 1 ND ND <

28. 3,3'-dichlorobenzidine 184 1 ND ND





j'

Table V-24 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT B

Stream Sample Concentrations (mg/l) 00

Pollutant Code Typet Source Day 1 Day 2 Day 3 t:tJ
(j
0

Toxic Pollutants (Continued)
z
t.l
)01

43. bis(2-choroethoxy)methane 184 1 ND ND ~
ttl

44. methylene chloride 184 1 ND ND ::0
t:tJ
(j

45. methyl chloride (chloromethane) 184 1 ND ND
H
0
c::

methyl bromide (bromomethane)
00

,. 184 1 ND ND
o. s:

l\.)

~

t:rJ

-...I bromoform (tribromomethane) 184 l ND ND 1-73

~
•

)01
t1

J. dichlorobromomethane 184 1 ND NO
00

00
c::

... <9.. trichlorofluoromethane 184 1 ND ND txI
(j
)01

:.0. dichlorodifluoromethane '184 1 ND ND 1-73
t:rJ
Ci)

51- chlorodibromomethane 184 1 NU ND
0

~

52. hexachlorobutadiene 184 1 ND ND

53. hexachlorocyclopentadiene 184 1 ND ND
Ul
t:tJ
(j

54.
1-73

isophorone 184 1 ND ND

55. naphthalene 184 1 NO NO <:

56. nitrobenzene 184 1 ND NO



Table V-24 (Continued)

SECONDARY: PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT B

Stream Sample Concentrations (mg/l)
Ul
t,tj-

Pollutant - Code Typet Source Day, l' Day 2 Day j 0
0

-----_._-~ z
Toxic Pollutants (Continued)

·tJ
~

184 1 ND
~

57. 2-nitrophenol , NO tU
!::O

58. 4-n i tropheno1 184 1 NO NO
t,tj
0
H

59. 2,4-dinitrophenol 184 1 NO ~D
0c:
Ul

tv 60. 4,6-din(tro-o-ctes~1 184 1 NO ND s:
~

t,tj

-.J
1-3;

Ln 61- N-nitrosodimethylamfne 184 1 Nil ND ~
t"l
Ul

62. N~nitros6diphen~lam~~e 184 1 NP N,D Ul
c:
lJj

63. N-nitrosodi~n~propylamine 184 1 ND ND 0:
~'

,. ~;
64. pentachlorophenol 184 1 NO ND (j)'

o~

65. phenol 184 1 NO 0.028 ~3

66. bis<2-ethylhexyl) phthalate 184 1 0.026 0.030
rtl'

67. butyl benzyi phthalate 184 1 ND _ND'
t,tj:
0

. , -'

1-3;

b8. di-n-butyl phthalate 184 1 ND 0.002
<:

,;;,9. di-n-octyl phthalate 184 ·1 ND 0.001

70. diethyl phthalate 184 '1 ND NO



Table V-24 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT B

Stream Sample Con~entrations (mgtl) CJl

Pollutant Code Typet Source Day 1 Day 2 Day 3 t:zj
n
0

Toxic Pollut~nts (Continued)
z
t:J
:t:"

71- dimethyl phthalate 184 1 ND 0.02 ~
ttl

72. benzo(a)anthracene 184 1 ND ND
~
t:zj
n

73. benzo(a)pyrene 184 1
H

ND ND 0c::
CJl

tv
74. oenzo(b)fluoranthene 184 1 ND ND s:

.s::.'

tz:l

-..] 75. benzo(k)fluoranthane 184 1 ND ND
1-3

(J)

:t:"
t"I
(JJ

76. chrysene 184 1 '"\..." ND ND (JJ

c::

77. acenaphthylene 184 1 ND ND
ttl
n
:t:"

78. anthracene (a) 184 1 ND ND
1-3
t:zj
Gl
0

79. benzo(ghl)perylene 184 1 ND ND ~
K;

EO. fluorene 184 1 ND ND

." .;

en

t. ; • phenanthrene (a) 184 1 ND ND t:zj
n
1-3

"..". dibenzo(a,h)anthracene 184 1 ND ND

.., indeno (1,2,3-c,d)pyrene 184 1 ND ND
<:

l~·:•• pyrene 184 1 ND ND





Table V-24 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT B

Stream Sample Concentrations (mg/l) rtl

Pollutant Code Typet _ Source Day 1 Day 2 Day 3 t:rJ
n
0

Toxic Pollutants (Continued)
Z
t1
:t:"

120. 184 1 <0.01 0.40
::0

copper t<:
011 1 <0.01 2.0 1.8 23 ttl

012 1 <0.01 1.1 0.12 <0.01 ::0
t:rJ
n

121. cyanide (total) 184 1 <0.02 <0.02
H
0

011 1 <0.02 <0.02 <0.02 <0.02 c:
rtl

N
012 1 <0.02 <0.02 <0.02 <0.02 s:

~
t:rJ

-...] 122" lead 184 1 <0.01 3.2 t-3
00 :t:"

011 1 <0.01 0.59 1.5 2.0 t-t
rtl

012 1 <0.01 0.28 <0.10 <0.10
rtlc:

123. mercury 184 1 0.002 0.38 ll:1n,
011 1 0.002 0.14 0.005 0.175 :t:"

012 1 0.002 0.002 <0.0002 <0.0002 t-3
t:rJ
G'l
0

124. nickel 184 1 0.075 101 ::0

011 1 0.075 90 30 60 t<:

012 1 0.075 0.60 0.61 1.7

125. 184 1 <0.003 0.18
rtl

selenium t:rJ

011 1 <0.003 0.010 0.013 0.082 n
1-3

012 1 <0.003 0.014 0.010 0.012

126. silver 184 1 <0.0005 0.041 <:

011 1 <0.0005 0.081 0.069 0.056
012 1 <0.0005 0.035 0.049 0.077







Table V-24 (Continued)

. SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PI:-ANT SAMPLES - PLANT B .

Stream Sample Concentrations (mg/l)
00Pollutant Code Typet Source Day 1 Day 2 Day 3 t:I:J
n

,<-, ',coventional Pollutants (Continued) ~
t:I

n 184 1 0.31 310 ~. 011 1 0.31 460 200 200 to012 1 0.31 . 1.1 0.15 0.21 ~
n

':;'-'-. ';lles i Lm 184 1 2.4 15.0 H
0011 1 2.4 21.0 12.0 11.0 c::

012 1 2.4 1.0 1.3 2.2
00

s:f'U
11;1~ mangan(.'se 184 1 <0.01 3.0 ~00.
:b'.... 011 1 <0.01 5.0 2.4 2.2 t"I

012 1 <0.01 <0.01 <O~Ol <0.01 00

00
molybdenum 184 1 <0.002 0.23 c::

OJ
011 1 (0 .. 002 0 .. 15 0.075 n 1'1 n

".1.,,1 ;J:oo
012 1 <0.002 0.039 0.019 0.066 ~

t:I:J
(i).

phosphate 011 1 <4 0
::0

012 1 <4 ,,<.

sodium 184 1 54 26,000
011 1 54 16,000 13,000 22,000 en

.tzj .
012 1 54 14,000 11,000 23,000 n

~

sulfate· 184 1 13 3,400
011 1 13 <0.6 930 2,500 -<:
012 1 13 2,100 830 1,500





Table V-24 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT B

184 1 <1 <1
011 1 <1 6 <1 <1
012 1 <1 <1 . <1 <1

184 1 8 5,700
011 1 8 2,300 3,900 4,500
012 . 1 8 2,500 5,700 53

184 1 7.36 8.61
011 1 7.36 10.09 10.00 8.76
012 1 7.36 9.94 10.07 8.65

Pollutant

Conventional Pollutants

o i1 and grease

total suspended solids (TSS)

'",j:>,

~ ph (standard units)

tSample Type Code:· 1 - One-time grab

(a) Reported together.

Stream
Code

Sample
Typet

Concentrations (mg/l)
Source Day 1 Day 2 Day 3

rn
J:I::J
()
o
Z
tJ
:l::'

~
ttl
::u
J:I::J
().

H
o
G
rn

~
~
t-t
rn
rn
§
()
:l::'
!3
L~~

Cilo
~

rn
J:I::J
()
8,

<:



Table V-25

SECONDARY PRECIOUS METALS SAMPLINiG DATA
TREATMENT PLANT SAMPLES - PLANT C

Stream Sample Concentrations (mg/l) rn

Pollutant Code Typet Source Day 1 Oay 2 Day 3 trJn
0

'I\.IKic Pollutants
z
tj

.- acenaphthene 7 3 NO NO NO ND ~
; . 2 6 ND NO NO ND I'd

~
trJ

") acrolein 7 1 NO ND NO ND n
... H

2 1 NO NO NO ND 0
c::
00

,j. acrylonitrile 7 1 NO NO NO NO s:
t\.) 2 1 NO NO ND ND t:r:I

or::- ~
00
or::- benzene 7 1 NO NO NO ND t"l

-,. 00

2 1 NO NO NO ND 00
c::

). benzidine 7 3 ND NO NO NO b:I.n
2 6 NO NO ND NO ~

trJ

0. carbon tetrachloride 7 1 NO NO NO NO Gl
0

2 1 NO NO NO ND ~

7. chlorobenzene 7 1 NO NO NO NO
2 1 ND NO NO ND rn

I:i:l

8. l,2,4-trichlorobenzene 7 3 ND ND NO ND
n
1-3

2 6 NO ND ND ND

9. hexachlorobenzene 7 3 ND NO NO ND <

2 6 NO ND NO NO





Table V-25 (Continued)

SECONDARY PRECIOUS HETALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT C

Stream Sample Concentrations (mgtl) rn
Pollutant Code Typet Source Day 1 Day 2 Day 3 t:rJ

n
0

Toxic Pollutants (Continued)
Z
tl

19. 2-chloroethyl vinyl ether 7 1 ND ND ND ND ~
2 1 ND ND ND ND I'd

~
t:rJ

20. 2-chloronaphthalene 7 3 ND ND ND ND n
H

2 6 ND ND ND ND 0

• c:=rn
21- 2,4,6-trichlorophenol 7 3 ND ND (0.01 ND so:

N 2 6 ND ND ND ND t:rJ
~ 1-3
C/O ;J::l
0'\ 22. p-chloro-m-cresol 7 3 ND ND ND ND t-t

rn
2 6 ND ND ND ND rn

23. chloroform 7 1 0.05 0.06 0.02 0.02 53
n

2 1 0.05 0.13 0.02 0.02 ;J::l
1-3
t:rJ

24. 2-chlorophenol 7 3 ND ND ND ND (j)
a

2 6 ND ND ND ND ~
K;

t1l ~: l,2-dichlorobenzene 7 3 ND ND ND ND"- .) .
2 6 ND ND ND ND (fl

t:rJ

·!>6. l,3-dichlorobenzene 7 3 ND ND ND ND ()
1-3

2 6 ND ND ND ND

.-, -f 1 ,4-dichlorobenzene 7 3 ND Nb ND ND <:
.1.. t, •

2 6 ND ND ND ND



Table V-25 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT C

Stream Sample' Concentrations (mg/l) (fl
tI:j

Pollutant Code Typet Source Day 1 Day 2 Day 3 ()
0

Toxic Pollutants (Continued)
z
t:l
:J:o':u

28. ~.3'-dichlorobenzidine 7 3 ND ND ND ND ~

2 6 NO NO NO NO I'd:u
tI:j

29. 1,1-dichloroethylene 7 1 ND ND ND NO ()
H

2 1 ND ND NO NO 0
c:::
(fl

30. 1,2-trans-dichloroethylene 7 1 ND NO NO NO :s:
tv 2 1 NO NO NO NO tI:j

ot>. 1-3
00 :J:o'
.....:J

31- 2,4-dichlorophenol 7 3 NO NO <0.01 NO t"l
(fl

2 6 NO ND ND NO (fl

c:::
':.' / 1,2-dichloropropane 7 1 NO NO NO NO ll:I
v" ••••

()

2 1 1'Jn ND ND ND :J:o',
L~"" r-:l

tI:j

l,3-dichloropropene 7 1 NO NO NO NO Cil
0

2 1 NO NO NO NO :u
~

... , ~;.. 2,4-dimethylphenol 7 3 NO ND NO NO
2 6 NO NO NO NO (fl

tI:j

~:~ J • 2,4-dinitrotoluene 7 3 NO NO NO NO
()
1-3

2 6 NO NO NO NO

'1 ' 2.6-dinitrotoluene 7 3 ND NO NO NO
<:'

..J o.
2 6 NO NO NO NO



Table V-25 (Continued)

SECONDARY PRECIOUS METALS SAMPLING OATA
TREATMENT PLANT SAMPLES - PLANT C

Stream Sample Concentrations (mg/l) rn
Pollutant Code Typet Source Oay 1 Oay 2 Day 3 tJ:j

-- -- 0

Tox1~ Pollutants (Continued) ~
tJ

37. l,2-diphenylhydrazine 7 3 NO NO NO NO ~
2 6 NO NO NO NO I'd

~

38. ethylbenzene 7 1 NO· NO NO NO
tJ:j
0

2 1 NO NO NO NO H
0
c::

39. fluoranthene 7 3 NO NO NO NO rn

I\J 2 6 NO NO NO ND s:
tJ:j

os:::.
~00

00 40. 4-chlorophenyl phenyl ether 7 3 NO NO NO NO t'1

2 6 NO NO NO NO rn
rn

7 3 NO ND ND ND
c::

41- 4-bromophenyl phenyl ether tJ::I

2 6 NO NO ND ND 0
»l
1-3
tJ:j

42. .bis (2-chloroisopropyl)ether 7 3 NO NO NO ND G)
0

2 6 ND NO NO ND ::tI
i-<:

43. bis(2-choroethoxy)methane 7 3 NO NO NO ND
2 6 NO NO NO " ND rn

tJ:j

44. methylene chloride 7 1 (0.01 (0.01 (0.01 (0.01 0
1-3

2 1 (0.01 (0.01 (0.01 (0.01
I

l~ 5. methyl chloride (chloromethane) 7 1 NO NO ND ND <:
2 1 ND ND . ND ND



Table V-25 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT C

52. hexachlorobutadiene

>:1-. isophorone

53. hexachlorocyclopentadiene

47. bromoform (tribromometbane)

en
tr:l
o
l-3

rn
t:l:Jn
~

~
'U
~

.t:l:Jn
H
o
c::
en

~
~
totrn
rn
§
n
))I

~
G'l

~

<::

Oay 3

NO
ND-

NO
ND

ND
ND

ND
NO

NO
NO

ND
ND.

<0.01
<0.01

ND
ND

NO
ND

ND
ND

ND
ND

<0;.01
<0.01

ND
ND

ND
un..,,-

ND
ND

ND
NO

ND
ND

ND
<0.01

<0.01
0 .. 02

NO
ND

NO
ND

ND
NO

NO
ND

ND
<0.01

<0.01
<0.01

<0.01
ND

ND
ND

Concentrations (mgtl)

<0.01
<0.01

ND
ND

NO
ND

ND
NO

Source Day 1 Day 2

ND
ND

NO
NO

(0."01
(0.01

NO
ND

ND
NO

1
1

3
6

3
6

3"
6

1
1

1
1

1
I

1
1

1
t•

Sample
Typet

7
2

7
2

7
2

7
2

7
2

7
2-

7
2

7
2

7
2

Stream
CodePollutant

tricblorofluoromethane

chlorodibromomethane

dichlorodifluoromethane

dicblorobromomethane

51.

50.

49.

48.

Toxic Pollutants (Continued)

46. methyl bromide (bromomethane)

t-.)

~

00
\0



Table V-25 (Continued)

SECONOARY PRECIOUS METALS SAMPLING OATA
TREATMENT PLANT SAMPLES - PLANT C

Stream Sample Concentrations (mg/l) en
Pollutant Code Typet Source Oay 1 Oay.2 Oay_3 I,1:j

n

Toxic Pollutants (Continued) ~
55. naphthalene 7 3 NO NO NO NO t<:

2 6 NO NO NO NO ttl
~
I,1:j

56. nitrobenzene 7· 3 NO NO NO NO n
H

2 6 ND NO NO NO 0
.C:
en

tov 57. 2-nitrophenol 7 3 ND (0.01 (0.01 NO s:ot>. 2 6 NO (0.01 (0.01 NO I,1:j
\D 1-3
0 ):>l

58 4-nitrophenol 7 3 NO <0.01 0.019 NO t"l
en

2 6 NO NO (0.01 NO en

59, 2,4-dinitrophenol 7 3 NO NO NO NO §
n

2 6 NO NO 0.110 NO ):>l
1-3-
I,1:j

60. 4,6~dinitro-o-cresol 7 3 ND NO NO NO Gl
0

2 . 6 NO NO NO NO ~
t<:

61- N-nitrosodimethylamine 7 3 NO NO NO NO
2 6 NO NO 'ND NO en

I,1:j

62. N-nitrosodiphenylamine 7 3 NO NO NO NO ()
1-3

2 6 NO NO NO NO .
63. N-nitrosodi-n-propylamine 7 3 NO NO NO NO <:

2 6. NO NO NO NO



TableV-25 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES -, PLANT C

Stream Sample Concentrations (mg/l) ~rn

tE:l

Pollutant Code Typet Source Day 1 Day 2 Day 3 C1
·0z

Toxic F~liutants (Continued)
0'
»I

64. pentachlorophenol 7 3 ND ND <0.01 ND ~
tti2 6 ND ND ND ND ::tl
tE:l

65. phenol 7 3 ND <0.01 0.018 <0.01
C1
H

2 6 ND 0.03 0.01 0.01 0
c::
rn

N 66. bis(2-ethylhexyl) phthalate 7 3 0.02 0.01 <0.01 0.01 s:.
trJ

.s::. 2 6 0.02 <0.01 <0~01 <0.01 +3
\0 »I
i-' t"1

67. butyl benzyl phthalate 7 3 ND ND ND ND rn

2 6 ND ND ND ND rn
c::
ttl

68 di-n-butyl phthalate 7 3' <0.01 <0.01 <0.01 <0.01 ()
»I

2 6 <0.01 <0.01 <0.01 <0.01 1-:3
trJ
(j)

69. di-n-octyl phthalate 7 3 ND ND ND ND 0
::0

2 6 ND ND ND ND t<:

70. diethyl p~thalate 7 3 <0.01 <0.01 <0.01 <0.01
2 6 <0.01 <0.01 <0.01 <0.01 " {fl"

trJ
()

71- dimethyl phthalate 7 3 ND ND ND ND 1-:3

2 6 ND ND ND ND
<.

72. benzo(a)anthracene 7 3 ND ND ND ND
2 6 ND ND ND ND



Table V-25 (Continued).
SECONDARY PRECIOUS METALS SAMPLING OATA

TREATMENT PLANT SAMPLES - PLANT C

Stream Sample Concentrations (mg/l)
C/.lPollutant Code Typet Source DaD Day 2 Oay 3 t%J
n

~~<ic Pollutants (Continued) §
73. ·:3enzo (a)pyrene 7 3 NO NO NO NO ~

I-<:
2 6 NO NO NO NO to

l:U
74. ben29 (b)fluoranthene 7 3 NO NO NO NO t%J

n
2 6 NO NO ND NO H

0c:
75. benzo(k)fluoranthane 7 3 C/.lNO NO NO NO :::~ 2 6 ND NO NO NOM::>. t%J

\0

~rv 76. chrysene 7 3 NO NO NO NO t"l
2 6 NO ND NO NO C/.l

C/.l
·77. acenaphthylene 7 3 c:NO NO NO ND ttl

n2 6 NO NO NO NO »I
t-3
t%J78. anthracene (a) 7 3 ND NO NO NO Ii)

2 6 NO NO ND NO ~
79. benzo(ghi)perylene, 7 3 NO NO ND NO

2 6 ND NO ND ND
C/.l
lZJ80. fluorene 7 3 ND ND ND ND n
t-32 6 NO NO NO NO

81- phenanthrene (a) ·7 3 NO NO NO NO <
2 6 NO . NO NO NO



Table V-25 (Continued)

. SECONDARY PRECIOUS METALS SAMPLING·,DATA
TREATMENT PLANT SAMPLES - PLANT C

Stream .Sample Cbncentrations (mill)
Pollutant Code Typet Source Day 1 Day 2 Day 3 til

'1.1:J
n

Toxic Pollutants (Continued) ,. ~
t1

82. dibenzo(a,h)anthracene 7 3 ND ND ND ND
):.I
~

2 6 ND ND ND ND f<
"tI

83. indeno (l,2,3~c,d)pyrene 7 3 ND N.D ND ND ~
1.1:J ...

2 6 ND NO NO NO, n
H
0

84. i.:.yrene 7 3 ND ND ND ND 'c::
til

2 ·6 ND ND ND ND 3:
l\.)

~

I.1:J

\0 85. . tetrachloroethylene 7 1 ND ND ND ND ~
w 2 1 ~ ND ND NO ND t't

til

86. toluene. 7 1 ND ND . 'ND NO
til
c::

2 1 ND <0.01 <0.01 <0.01 tJ:l
n
>'

87. trichloroethylene 7 1 ND <0.01 NO <0.01
1-3
I.1:J

2 1 ND ND ND NO 8·

88. vinyl chloride (chloroethylene) 7 1 ND ND NO <0.01
~

·V,Ji\,

2 1 ND" ND NO ND

114. antimony 0.022
til

7 3. <0.003 0.15 0.03 t%J

2 6 <0.003 0.016 0.021 0.014 n
1-3

115 arsenic 7 3 ; <0.Q05 0.013 0.004 0.005 <:
.2 6 <0.005 00016 0.013 0.005

~ '.,



Table V-25 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT C

Stream Sample Concentrations (mgtl) CIl
Pollutant Code Typet Source Pa.y_i ~ay_~ pay. 3 t%J

n

Tc~ic Pollutants (Continued) ~
0

."" .: 1 beryllium 7 3 <0.0002 .0.006 0.013 0.003 ~" ..
2 6 <0.0002 ·0.003 0.007 "0.003 I'd

!:tl
'. #:. t'\ cadmium 7 3 0.0002 0.11 0.10 0.04

t%J
• : i.,\ • n

2 6 0.0002 0.04 0.09 0.06 H
0c:

0.16
CIl

chromium (total) 7 3 0.003 0.76 0.45 :sf'V 2 6 0.003 0.35 0.71 0.17
~ t%J
\0 ~~

0.017 " 2.10 0.73; 1::. • "cc.pper 7 3 0.57 t"1

2 6 0.017 1.80 2.90 2.10 CIl

CIl

1'2 j •
c:

.yc. nide (total) 7 1 0.053 9.0 70.0 190.0 ttl

2 1 0.053 8.0 16.0 140.0 n
~
1-3
t%J

122. lead 7 3 0.03 0.63 0.51 0.75 Gla
2 6 0.03 0.19 0.41 0.31 !:tl

t<

123. mercury 7 3 0.0002 0.0002 <0.0001 <0.0001
2 6 0.0002 0.0003 <0.0001 <0.0001

CIl
t%J

124. nickel 7 3 0.02 3.70 7.20 0.720 n
2 6 0.02 0.39 4.20 2.80

1-3
I

125. selenium 7 3 <0.002 740.0 <0.002 <0.002 <:
2 6 <0.002 <0.002 <0.002 <0.002





Table V-25 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT C

7 1 1.6 2.4 <1.7 <1.0
2 1 1.6 <1 <1 <1

7 3 0 140 6 24
2 6 0 0 59 3

7 3 6.8 1.9 2.0 8.9
2 6 6.8 10.0 10.5 6.7

I\.)

~

\C
O'l

Pollutant

Conventional Polluants

oil and grease

total suspended solids (TSS)

pH (standard units)

Stream
Code

Sample
Typet

Concentrations (mg/l)
Source Day 1 Day 2 Day 3

en
tz:j
()

I
;g
tz:j
()
H
oc:
en

~
~
t"I
en
en
fij
()

~
tz:j
lil

~
Kl

tSample Type Code: 1 - One-time grab
3 - 8-hour manual composite
6 - 24-hour automatic composite

(a) Re?o~ted together.

en
tz:j
()
1-3

<:



Table V-26

SECONDARY PRECIOUS METALS SAMPLING DATA
CASTING CONTACT COOLING WATER

Stream Sample Concentrations (mg/l) rn
t:EJ

Pollutant Code 'rY~t_ Source Day 1 Day 2 Day 3 0
0

Toxic Pollutants
z
t1
»I
:::tI

114. antimony 204 1 <0.01 <0.01 t<.

tt:I

115. arsenic 204 1 <0.01 <0.01
~
l:rJ
0
H

.! .~ 7. beryllium 204 1 <0.01 (0.01 o·
c:
{/l

118. cadmium 204 1 <0.05 <0.05 s:
N l:rJ
01:»

chromium (total)
1:3.

\0 119. 204 1 <0.05 <0.• 05 »I
-...I t"f

{/l

1~~:O. copper 204 1 (0.05 0.05 (fl

c:
~~;.1. cyanide (tot~l) 204 1 0.05 0.36 ttJ

C1
»I

, ....2. lead 204 1 <0.10 <0.10
~
l:rJ
Gl
0

... 3. mercury 204 1 0.0002 0.0004 ~

L~4. nickel 204 1 <0.2 0.20
en

-;-' 5. selenium 204 1, <O.lA <O.lA l:rJ
n
t-3

. .: silver 204 1 <0.01 <0.01f .:..:) '8

;

1:'.1. thalli~m 204 . 1 <0.01 <0.01
<:

128. zinc 204 1 0.10 0.15



Table V-26 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
CASTING CONTACT COOLING WATER

Stream Sample Concentrations (mgtl) mPollutant Code . Typet Source Day 1 Day 2 Day 3 tr.l
n
0Nonconventional Pollutants Z
t1

":J:.I
acidity 204 1 - <1 <1 ~

tUalkalinity 204 1 98 120 ~
tr.l

··naluminum 204 1 0.2 0.2 'H
-0
'C:
mammonia nitrogen 204 1 0.04 0.06
,~

l\J
.t:.

.'0 0<':' 'ium 204 1 <0.05 <0.05 1-300
:J:.I
t"lbo:on 204 1 <0.1 1.8 m

m-c:calcium 204 1 37.7 37.3 tIl
()
:J:.Ichemical oxygen demand (COD) 204 1 <5 33 1-3
tr.l
Glchloride 0204 1 14 250 ?O.K:

cobalt 204 1 <0.05 <0.05
fluoride 204 1 0.28 0.31 m'

tr.l
n
1-3iron 204 1 <0.05 1.5

magnesi.um 204 1 . 8.5 8.3 <:



TableV-26 (Continued)

SECONDARY PR~CIOUS METALS SAMPLING DATA
CASTING CONTACT COOLING ~ATER

Nonconventional Pollutants (Continued)

manganese· 204 1 <0.05

molybdenum 204 1 <0.05

phosphate 204 1 36

N sodium 204 1 22
,r:..
\D sulfate 204 1 19\D

tin 204 1 <0.05

titanium 204 1 <0.05

total organic carbon (TOC) 204 1 24

total solids (T8) 204 1 410

vanadium' 204 1 <0.05

yttrium 204 1 <0.05

Pollutant
Stream
Code

Sample
Typet

Concentrations (mg/l)
Source Day 1 Day 2

Ul
tr:l

lla.y "1 n
~
~
~
Itj
~
tr:l
n
H

g
{IJ

~
~
t'f
{IJ

{IJ

§
n
~i-3.
tZJ
G'l
O.

~

en
tIJ
n
I-:l
I

<



Table V-26 (Continued)

SECONDARY PRECIOUS METALS SAMPLING DATA
CASTING CONTACT COOLING WATER

tSample Type Code: 1 - One-time grab

A - Detection limit raised due to interference.

Source Day 1 Day 2
Concentrations ~/l)

l'\J
U1
o
o

Pollutant

Conventional Pollutanta

oil and grea.e

total suspended solids (TSS)

pH (standard units)

Stream
~

204

204

204

Sample
Typet

1

1

1

17

60 .

7.5

20

44

7.3

Day 3

en
tz:I

~
~
to<:

;g
tr:J
n
H

~
~
~
t1
rn
en
~

§
~
en
tz:I

:4

<
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Figure V-3

SAMPLING SITES AT SECONDARY PRECIOUS METALS PLANT C
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Figure V~4

SAMPLING SITES AT 'SECONDARY PREt±OUS HETALS PLANT D
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Figure V-S
SAHPLING SITES ATSECot-tDAR.Y PRECIOUS METALS PLANT-:E
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SECTION VI

SELECTION OF POLLUTANT PARP~ETERS

This section examines the chemical analysi p data presented in
Section V and discusses the selection or exclusion of pollutants
for potential limitation. The basis ·for the regulation of toxic
and other pollutants along with a discussion of each pollutant
selected for potential iimitation is discussed in Section VI of
Vol. I. That discussion provides information concerning where the
pollutant originates (i.e., whether it isa naturally occurring
substance, processed metal, or a manufactured compound); general
physical properties and the form of the pollutant toxic effects
of the pollutant in humans and other animalsiand behavior of the
pOllutant in POTW at' the concentrations-expected in industr-ial
discharges.

The discussion that follows describes the analysis that was
perf6rmed to select or exclude toxic pollutants for further
consideration for limitations and standards. pollutants will be
considered for limitation if they are present in concentrations
treatable by the technologies considered in this analysis. Also
described is the analysis performed to select or exclude
conventional and nonconventional pollutants for limitation. The
treatment effectiveness concentrations used for the toxic metals
were the long-term perfor~ance values achievable by chemical
precipitation, sedimentation, and filtration (lime, settle and
filter). The achievable concentrations used' for the toxic
organics were the long-term values achievable by carbon
adsorption (see Section VII of Vol. I -- Combined Metals Data
Base) •

CONVENTIONAL A__~_D ~N~O~N~C~O~N~V~E~N~T~I~O~N~A=L POLLUTANT PARAMETERS

This' study examined samples from the secondary precious metals
subcategory for three conventional pollutant parameters (oil and
grea~e, total suspended solids, and pH) and two noncon~entional
pollutant parameters (ammonia, and combined metals {gold,
platinum, and palladium».

CONVENTIONAL AND NONCONVENTIONAL POLLpTANT PARAMETERS SELECTED

The conventional and nonconventional pollutants and pollutant
parameters selected for limitation in this subcategory are:

ammonia
combined metals (the sum of gold,. platinum, and palladium)
total suspended solids (TSS)
pH .

Ammonia was found in 10 of 12 samples analyzed in concentrations
ranging from 0.24' to 5,060 mg/l. Five of the values recorded are
well above the treatable concentration of 32.2 mg/l, attainable

2507
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by the available treatment technology. In addition, ammonia is
expected to be present based on its use in the raw materials. For
these reasons, ammonia is selected for limitation in this
subcategory.

Combined metals consists of the sum of gold, platinum, and
palladium. This nonconventional pollutant parameter results from
the information made available after promulgation of this rule.
Petitioners were concerned with the variable nature of the
production of gold, platinum, and palladium and the accuracy of
analytical procedures for detecting these pollutants. Therefore,
gold, platinum, and palladium were grouped intd the one
nonconventional pollutant parameter "combined metals".

Gold was analyzed for in 12 raw wastewater samples and was
detected above its treatable concentration (0.01 mg/l) in all 12
samples. The concentrations ranged from 0.086 to 40 mg/l. Six
of the 12 samples were found to contain more than 1 mg/l of gold.
In addition, gold is expected to be present in wastewaters from
this subcategory due to its presence in the raw materials and
products. Platinum and palladium were not analyzed for in any
raw wastewater samples from this subcategory. However, they are
expected to be present in the raw wastewater in concentrations
exceeding that achievable by treatment (0.01 mg/l). The reason
for expecting treatable concentrations of platinum and palladium
is they are both present ,in the, raw materiQls and in the products
produced by plants in this subcategory. For these reasons,
combined metals are selected for limitations in this subcategory.

Oil and grease was analyzed for in 20 samples and was detected
below quantifiable levels 11 times. In only two cases was oil
and grease detected above its treatable concentration of 10 mg/l.
The two treatable values are 14 mg/l and 37 mg/l and they are
both for samples of refinery wet air pollution control. However,
five other samples of this waste stream show oil and grease well
below treatability. Because of the small number of sources in
which oil and grease was detected above its treatable,
concentration, oil and grease is not selected for limitation in
this subcategory. .

Total suspended solids (TSS) concentrations ranging from 0 to
5,600 mg/l were observed in the 20 samples analyzed for this
study. Nineteen of 20 samples exhibited concentrations above the
concentration attainable by the identified treatment technology
(2.6 mg/l). Furthermore, most of the specific methods for
removing priority metals do so by precipitation, and the metal
precipitates should not be discharged. Meeting a ~imitation on
TSS also aids in removal of precipitated priority metals. For
these reasons, total suspended solids are selected for limitation
in this subcategory.

The pH values observed in 14 of .20 samples were outside the 7.5
to 10.0 range considered desirable for discharge to receiving
waters. Six pH values ranged from 0.1 to 3.4. Six samples
ranged from 5.9 to 9.3. The remaining eight samples ranged from

SECONDARY PRECIOUS METALS SUBCATEGORY SECT - VI



TOXIC PRIORITY POLLUTANTS
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TOXIC POLLUTANTS NEVER DETECTED

SECT- VISECONDARY PRECIOUS METALS SUBCATEGORY

4. benzene
7. chlorobenzene

10. 1,2-dichloroethane
21. 2, 4, 6-trichlorophenol
24. 2-ch16rophenol
34. 2,4-dimethylphenol
44. methylene chloride (dichloromethane)
47. bromoform (tribromomethane)
48~ dichlorobromomethane
51. chlorodibromomethane
54. isophorone ,
62. N-nitfosodiphenylamine
68. di-n-outyl phthalate
69. di-n-octyl phthalate
70. diethyl phthalate
71. dimethyl phthalate
86. toluene

The priority pollutants listed in Table VI-2 (page 2518) were
not, detected in any wastewater samples fr~:>m this subcategory;'
therefore, they - are not selected for consideration in
establishing limitations:

10.9 to 12.6. Effective removal of priority metals by chemical
precipitatiOn 'requires c~reful control of pH. Therefore, pH is
selected for limitation in this subcategory.

The frequency of occurrence of the toxic pollutants in the, raw
wastewater samples 'taken is presented 'in Table VI-I, (page 2514).'
These data provide the'basis for the categorization of ' specific
pollutants, as discussed below. Table Vi-l is based on the raw
wastewater data from streams 200, 189, 5, 201, 187,4, 821, 233,
230, 228, 6, 701, 702, and 703 (see Section V). Treatment plant
samples were not considered in the frequency count.

TOXIC POLLUTANTS NEVER FOUND ABOVE THEIR ANALYTICAL
QUANTIFICATION LIMIT

The priority pollutants listed below were never found above their
analytical 'quantification concentration in clny wastewater samples
from this 'subcategory; therefore, they are not selected for
consideration in ~stablishing lim~tations.

The pollutants listed below are not selected for qonsideration in
establishing limi tations because they were not 'found· in' any
wastewater samples from this subcategory above concentrations
considered achievable by existing or 'available treatment
technologies. These, pollutants are discussed individually

PRIORITY POLLUTANTS PRESENT BELOW CONCENTRATIONS ACHIEVABLE BY
TREATMENT



I

Altnough these' pollutants were'not selected in
establishing nationwide limitations, it may be appropriate, on a
case-by-cas~ basis, for the local permittee to specify effluent
limitaiions.

2510
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l23~ mercury

METALS

I' 'J

carbon tetrachloride
i,i;i~irlci6foioethan
chlor6form '
phenol
bis(2-ethylhexyl) phthalate
beryllium

SECONDARY"

6.
II.
23.
65.
66.

117.

fqllowing the list.

57. 2-nitrophemoi

2-Ni troph'enol was fOUIld in oniy one sample 'at ' its'
l~mit~ ,Th~reported concentration was 0.01 mg/l, which is also
the treatable conc~ntration. Since the pollutant was not
detected above t~e concentration attainable bj identified
treatmerit t~chnology, 2-nitrophenol is n6tconsidered for
limitation.

1,1, l-Tr i"chloroethane was
ap.~J.yzed, at a concentration 'of 0.015 mg/l. The treatability
conbentration is O.O~ mg/l for this pollutant. ,Since it was not

~~;~~~~~"'~6J~e9~~~~ :~ae~~£~ch~~~cf~~~~~~~e~~~~~ ~~b~~·f:~~~~ ::
a'¥p9~,~~ "",,~~,§lQ·~..l~~!l-~;:~~~,~or~E:!,~~aI1~, ~§l!!~,,()t.b..17 ,.. ,.:It tr ibu ted to
speclflc materials and processes used in the secondary precious
metals subcategory. Therefore, l,l.l-trichloroethane is not

Mercury was detected below its quantification limit in
'74, . samples analyzed. The four values reported above the
quantification limit ranged from 0.0003 mg/l to 0.015 mg/l, which
are ~ll below t~e concent~ation, attainable by identified
treatment t~Sh1'l:c:>199:Y' which is 0.036 mg/l. Therefore, mercury is
notconsider~d f6rlimitation.

PRIORITY POLLUTANTS DETECTED IJ A SMALL NUMBER SOURCES
. .11"" Ii" ", ,'I" '" "'I,,,,, ""! 'II" "", "i "'"'''' '""" , ", I, ,," :1'" ,',,"" "1"" :'''''''''''''0

The following pollutants were not selected for limitation
bc:lsis that t.lley are d~t:ectable in the effluent from only a small

~~i~~~d ~r~"~~~!:ffi~s~~~g~~c~~:',s~bc~~~9°J::yand they are~m~~lle~¥"

carbon tetrachloride was defected :XnonlY one Of 12 samples "
an'aiyzed, at a concentratioIi" of 0.21 mg/l". The treatability
concentration is 0~01 mg/l for this pollutant. Since it was not
detected in 11 other" sa.mples, 'the measurement' ma.y be regarded as
specific to the site and not characteristic of the subcategory as
a whole. Also, carbon tetrachloriae cannot be attributed to
specific materials and processes used in the secondary precious
metals subcategory. Therefore, carbon tetrachloride is not
Considered for limitation.

" ,

, '
~,



PRIORITY POLLUTANTS SELECTED FOR FURTHgR CONSIDERATION IN
ESTABLISHING LIMITATIONS AND STANDARDS

Chloroform was detected in four of 12 samples above its treatable
concentration of 0.01 mg/l. The four concentrations are all 0.02
mg/l. All four samples have a lower concentration of chloroform
than the source water at the plant (0.05 mg/l). Chloroform
cannot be attributed to specific materials or processes used in
the subcategory, and very little removal of this pollutant can be
expected with treatment. Therefore, chloroform is not considered
for limitation.

Beryllium was found in only one out of 24 samples analyzed above
its treatable concentration of 0~20 mg/l. The sample had a
concentration of 0.46 mg/l. Since it was not found above its
treat. able concentration in 23 ot:her samples, the measurement
may be regarded as site-specific and not characteristic of the
subcategory as a whole. Although beryllium may be part of a raw
material, such as jewelry scrap, used in the secondary precious
metals industry, all the wastewater samples analyzed from plants
which process these raw materials showed beryllium present below
treatable concentrations. Therefore, beryllium is not considered
for limitation.

SECT - VI

2511

pollutants listed below are selected for further
in establishing limitations and standards for this

The priority pollutarits selected for further
for lirnitationare each discussed following the

SECONDARY PRECIOUS METALS SUBCATEGORY

considered for limitation.

Phenol was detected in only four of 12 samples above its
treatable c9ncentration of 0.01 mg/l. The four concentrations
are 0.013 mg/l, 0.17 mg/l, 0.45 mg/l, and D.65 mg/l. The three
samples with concentrations above 0.10 mg/l were all taken at one
plant which was shutdown indefinitely subsequent to being
sampled. Since phenol was not detected above its treatable
concentration· in eight other samples, the measurements may be
regarded as specific to the slte and not characteristic of the
subcategory as a whole. Phenol cannot be attributed to specific
materials and processes used in the secondary precious metals
subcategory. Also, because of the relatively low concentrations
of phenol in the raw waste compared with its treatable
concentration, very little removal of phenol can be expected with
treatment. Therefore, phen6l is not considered for limitation.

Bis(2-ethylhexyl) phthalate was found above its treatable
concentration of 0.01 mg/l in six of 12 samples. The
concentrations ranged from 0.02 mg/l to 0.1 mg/l. This pollutant
is not associated with specific processes used in the secondary
precious metals subcategory, but is commonly used as a
plasticizer in laboratory and field sampling equipment. Since
the presence of this pollutant may . be attributed to sample
contamination, bis(2-ethylhexyl) phthalate is not considered for
limitation.

The priority
consideration
subcategory.
consideration
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SECONDARY PRECIOUS METALS SUBCATEGORY

list.

114. antimony
115. arsenic
118. cadmium
119. chromium
120. copper
l2l~ cyanide
122. lead
124. nickel
125. selenium
126. silver
127. thallium
128. zinc

Antimony was detected above its treatable concentration (0.47
mg/l) in seven of 24 samples. The quantifiable concentrations
ranged from 0.19.mg/l to 5.2 mg/l. Since antimony was present in
concentrations exceeding the concentrations achievable by
identified treatment technology, it is selected for consideration
for limitatiori.· .•

!' , ',,, I ;,\, , ,II

Arsenic was detected above its treatable conceniration (~.34
mg/l) in four of 24 samples. The quantifiable concentrations
ranged from 0.025 mg/l to 2.4 mg/l. Since arsenic was present in
concentrations exceeding the concentrations achievable by
identified treatment technology, it is selected for consideration
for limitation.

Cadmium was detected above i~s treatable concentration (0.049
mg/l) in 12 of 24 samples. The quantifiable concemtrations
ranged from 0.0029 mg/l to 7.6 mg/l. Since cadmium was present
in concentrations exceeding the concentrations achievable by
identified treatment technology, it is selected for consideration
for limitation.

Chromium was detected above its treatable concentration (0.07
mg/l) in 15 of 24 samples. The quantifiable concentrations
ranged from 0.012 mg/l to 22 mg/l. Since chromium was present in
concentrations exceeding the concentrations achievable by
identified treatment technology, it is selected for consideration
for limitation.

Copper was detected above its treatable'concentration (0.39 mg/l)
in 15 of 23 samples. The quantifiable concentrations ranged from
0.016 mg/l to 5,000 mg/l. Since copper was present in
concentrations exceeding the concentrations achievable by
identified treatment technology, it is select~d for consideration
for limitation.

Cyanide (total) was detected above its treatable concentration
(0.047 mg/l) in 17 of 24 samples. The quantifiable
cpncentrations ranged from 0.09 mg/l to 9,897 mg/l. Since
cyanide is used as a raw material, and was present in
concentrations exceeding the concentrations achievable by

i 2512
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identified treatment technology, it is selected.forconsideration
for limitation.

Silver was detected above its treatable concentration (0.07 mg/I)
in 14 of 24 samples. The quantifiable concentrations ranged from
0.05 mg/l to 26 mg/l. Sirice silver' was present in concentrations
exceeding the concentrations achievable by identified treatment
technology, it is selected for consideration for limitation.

SECT - VISECONDARY PRECIOUS METALS SUBCATEGORY

Lead was detected above its treatable concentration (0.08 mg/l)
in 17 of 24 samples. The quantifiable concentrations ranged from
0.02 mg/l to 0.7 mg/l. Since lead was present in concentrations
exceeding .the concentrations achievable by identified treatment
technology.' it is selected for consideration for limitation.

Nickel was detected above its treatable concentration (0.22 mg/l)
in 17 of 24 samples. The quantifiable concentratiqns ranged from
0.008 mg/l to 890mg/l. Since nickel was present in
concentrations exceeding the. concentrations achievable by
identified treatmerit technology, it is selected for consideration
for limitation.

Selenium was detected above its treatable concentration (0.20
mg/l) in three of 24 samples. The quantifiable concentrations
ranged from 0.019 mg/l to .120,mg/l. Since selenium was present
in concentrations exceeding the concentrations achievable by
identified treatment·technology, it is selected for consideration
for limitation.

Zinc was detected above its treatable concentration (0.23 mg/l)
in 18 of 23 samples. The quantifiable concentrations ranged from
0.11 mg/l to 10,000 mg/l. Since zinc is used in the cementation
process, and was present in concentrations exceeding the
concentrations achievable by identified treatment technology, it
is selected for consideration for limitation.

Thallium was detected above its treatable concentration (0.34
mg/l) in four of 22 samples. The quantifiable concentrations
ranged from. 0.82 mg/l to 1.2 mg/l. Since thallium was present in
concentrations exceeding the concentrations achievable by
identified. treatment technology, it is selected for consideration
for limitation.



Table VI-l

FREQUENCY OF OCCURRENCE OF PRIORITY POLLUTANTS
SECONDARY PRECIOUS METALS ,SUBCATEGORY

RAW WASTEWATER

Analytical Treatable Detected Detected rn
l:r:j

Quant Iflcatioo Concentra- fbDer of tbltJer of Oetected O,elow Below Treat- Above Treat- ()

Coocentrat lon tlon Strealll!J SBI11'les Q.Jantlflcatlon . able Cancen- able Concen- a
Pollutant (KlB/l) (a) (!J!8/1)(b) Analyzed Analyzed NO Concentration tration tration Z.

t1

I. acenaphtheoo 0.010 0.01 6 12 12 ~2. acrolein 0.010 0.01 6 12 12
3. acrylonitrile 0.010 0.01 6 12 12 tU
Ii. benzene 0.010 0.01 6 12 10 2 ::tI
5. benzidine. 0.010 0.01 6 12 12 l:r:j

6. carbon tetrachloride 0.010 0.01 6· 12 11 I ()

7. chlorobenzene 0.010 0.01 6 12 11 I
H
a

8. 1.2,4-trlchlorobenzene 0.010 0.01 6 12 12 c:
. 9. hexachlorobenzene 0.010 0.01 6 12 12 rn
10. 1,2-dlchloroethane 0.010 0.01 6 12 11 I s:
II. I,I,I-trichloroethane 0.010 0.01 6 12 11 I l:r:j

N i 2. hexachloroethane 0.010 0.01 6 1,2 12 1-3
(JI, lJ. I.I-dlchloroethane 0.010 0.01 0 12 12 ~
i-' t"1

"""
l~. 1.I,2-trichloroethane 0.010 0.01 6 12 12 rn
15. 1,1.2.2-tetrachloroethaoe 0.010 0.01 6 12 12
'16. chloroethane 0.010 0.01 6' 12 12 rn
;7, bls(chloranethyl) ether 0.010 0.01. 6 12 12 c:

lJ1
:8. bis(2-chloroethyl) ether 0.010 0.01 6 12 12 ()

19. 2-chloruethyl vinyl ether 0.010 0.01 6 12 12 ~

'~O. 2-chloron~thalene 0.010 0.01 6 12 12 1-3

21. 2,4,6-tri IlorophenoL 0.010 0.01 6 12 11 I
l:r:j
G.l

22. parachlorollleta cresol 0.010 0.01 6 12 12 a
23. clllorofortll 0.010 0.01 0 12 6 I I 4 ::tI
7.4. 2-chlorophenol 0.010 0.01 6' 12 11 I t-<:
L'). 1,2-dichlorohenzene 0.010 0.01 6 12 12
,'26. I,J-dlchlorobenzene 0.010 0.01 6 12 12
'7, 1.4-dichlorobenzene 0.010 0.01 6 12 12

Ul
'.II. J,]'.lllchlorobenzldine 0.010 0.01 0 12 12 l:r:j

29. I.I-dicliloroethylene 0.010 0.01 6 12 12 ()

30. 1.2-trans-dlchloroethylme 0.010 0.01 6 12 12 1-3
31. 2.4-RChlorophenol 0.010 0.01 0 12 12
:12. 1.2-dlchloropropane 0.010 0.01 0 12 12
JJ. I.J-dichloropropylene 0.010 0.01 6 12 12 <:
34. 2 '.-dimethylphenol 0.010 0.01 6 12 11 I H

35. 2··dinitrotoluene 0.010 0.01 0 12 12
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Table Vl-l (Continued)

FREQUENCY OF OCCURRENCE OF PRIO~ITY POLLUTANTS
SECONDARY PRECIOUS METALS SUBCATEGOKY

RAW WASTEWATER

Analytical Treatable Detecte4 Detec~ed til

Qualt1flClit Ion Concentra- Nwber o( Nwber of Detected Below Below Treat- Above Treat- t:t.1
I.l

Concentrat Ion tim StreBIIB S8J14lles ~nt if1cat Ion able Concen- able Concen- 0
Pollutant l~/D(~) (II&II)(b) iUlahzed Analyzed NO Concentration tratlon tratlon Z- t:.l

36. 2.6-dinltrotoluene 0.010 0.01 6 12 12 ~
:;d

37. 1.2-dlphenylhydrazlne 0.010 0.01 6 12 12 t<:
38. ethylbenzene 0.010 0.01 6 12 12
39. fluoranthene 0.010 0.01 6 12 12 'U

40. 4-chlorophenyl phenyl ether 0.010 0.01 . 6 12 12, :;d
t:t.1

41. 4-bl"OIIIO(lhenyI phenyl ether 0.010 O~OI 6 12 12 I.l
. 42. bls(2-chloro18oprofyl) ether 0.010 0.01 6 12 12 H

43. bls(2-chloroethoxy methane . 0.010 0.01 6 12 12 0c::
../t. metJlylene dllorlde 0.010 0.01 6 12 3 9 til
5. lnethvl chloride . 0.010 0.01 6 , 12 12

.i6. methyl branlde 0.010 0.01 6 12 12 s:
trJ

l\.) "7. brolloform 0.010 0.01 6 12 11. I 1-3
\Jl :..8. dichiorobranomethlllle 0.010 0.01 6 12 10 . 2 ~
I-' 49. trlchlorofluoromethane 0.010 0.01 6 12 12 t'i
\Jl 50. dlchlol"odlfluoranethane 0.010 0.01 6 12 12 til

'I. chlorodlbr~uethane 0.010 0.01 6 12 11 I til
LhexachlorOOutadlene 0.010 0.01 6 12 12 c::

:; J. hexachlorocyclopentadlEne 0.010 0.01 6 12 12 OJ

)4. ls~horone 0.010 0.01 6 12 11 I I.l
~.:.'). na thalene 0.010 0.01 6 12 12 1-3

.,;. nitrobenzene 0.010 0.01 6 12 12 trJ
:7. 2-nltrOilhenol 0.010 0.01 6 12 7 4 I (j)

0':8. 4-nitl"ophenol 0.010 0.01 6 12 12 :;d
,;9. 2.4-dlnitrophenol 0.010 0.01 6 12 12 t<:

. :>0. 4.6-dlnltl"o-o-cresol 0.010 0.01 6 12 12
61. N-nitrosodllllethylamine 0.010 0.01 6 12 12
62. N-nl tl"08odlphenylamlne 0.010 0.01 6 .12 11
61. N-nltl"osodl-n-pl"opylamlne 0.010 0.01 6 12 12 til
64. pentachlorophenol 0.010 0.01 6 12 12 trJ
65., phenol 0.010 0.01 6 12 4 4 4 I.l

66. bls(2-ethYlhex~l) ~hthalate 0.010 0.01 6 12 0 6 6
1-3

67. butyl benzyl p tha ate 0.010 0.01 6 12 12
68. dl-n--butyl phthalate 0.010 0.01 6 12 .2 10 <:
69. dl-n-octyl phthalate 0.010 0.01 6 12 11 I H
70. dlethyl phthalate 0.010 0.01 6 12 2 10



Table VI-l (Continued)

FREQUENCY OF OCCURRENCE OF PRIORITY POLLUTANTS
SECONDARY PRECIOUS MK1'ALS SUBCATEGORY

RAW WASTEWATER

00

Analytical Treatable IlI!tected Detected tz:In
Qumt1fleat Ion Concem: ra- tbrher of N!Dber of Detected Below Below Treat- Above Treat-

~Concentrat100 tlon Strea1119 Sariples ~tlfleatlon able Concen- able Concen-
Pollutant (DIg/l)(a) (mg/l) (b) Analyzed Analyzed m! Concentrat Ion tratlon tratlon tJ

):II

11. dh~l:hyl phthalate 0.010 0.01 6 12 II I ~
12. benzo(a)anthracene 0.010 0.01 6 12 12
13. benzo(a)pyrene 0.010 0.01 6 12 12 It:!

~
14. 3,4··Ix!~ofluoranthene 0.010 0.01 6 12 12 tz:I
15. benzo(k)fluoranthene 0.010 0.01 6 12 12 n
16. chrysene 0.010 0.01 6 12 12 H

11. acenaphthylene 0.010 0.01 6 12 12 0
c::

18. anthracene (c) 0.010 0.01 6 12 12 00
19. ~lzo(ghl)pery)ene 0.010 0.01 6 12 12

~80. fluorale 0.010 0.01 6 12 12
I\J 81. phen.1nl:hrClll! (c) 0.010 0.01 6 12 12

tz:I
1-3

VI 82. dibenzo(a,h}anthrscale 0.010 0.01 (; 12 t" ~
t->

IC-

83. Indeno(I,2,3-cd)pyrClle 0.010 0.01 6 12 12 t"t
en 84. pyCale 0.010 0.01 6 12 12 00

8'). tetrachloroethylene 0.010 0.01 6 12 12
.,

00'
116. toluale 0.010 0.01 6 12 'j 1 c::
81. trichloroethylene 0.010 0.01 6 12 12 ttln
88. vinyl chloride 0.010 0.01 6 12 12 ):II

I 14. ant Inuny 0.100 0.41 14 24 0 15 2 1 1-3
115. arsoolc 0.010 0.34 14 24 0 Il 1 4 tz:I

116. asbestos 10 HFI. 10 HFL 0 Cil
0

117. l>erylllUD 0.010 0.20 14 24 0 17 6 I
~118. cadiqhlll 0.002 0.0/,9 14 24 0 8 4 12

119. chnllQim O.O()~ 0.01 14 24 0 1 2 15
120. copper 0.009 0.39 Il 23 0 0 8 15
121. cyanide Cd) 0.02 0.041 14 24 0 1 11 11
122. lead 0.020 0.08 14 24 0 4 3 17 00

In. mercury 0.0001 0.036 14 24 0 20 4 0 tz:In
124. nickel 0.005 0.22 14 24 0 I 6 11 1-3
125. selenhJII 0.01 0.20 Il 21 0 15 3 3
126. sUver 0.02 0.01 14 24 0 9 I 14
127. thailhm 0.100 0.34 Il 22 0 18 0 4 <:
128. zinc O.O~O 0.23 Il 23 0 I 4 18 H

129. 2.1.7.8-tetr8chlorodlbenzo- 0
p-dlodn (TCl)l»



(a) Analytical quantification conct'!l1trat1on was reported with the data (lWe Section V).

(b) Treatable concentrations are based on perfomance of lillle precipitation, sedilEiltation, a,.. filtration.

Table Vl-l (Continued)

FREQUENCY OF OCCURRENCE OF PRIORITY POLLUTANTS
SECONDARY PRECIOUS METALS SUBCATEGORY

RAW WASTEWATER

Ul
t:i:Jn
~
tJ
~

~
(c) Reported together. ttl

(d) Analytical quantification coocentratioo for EPA Method D~.2, Total Cyanide Methods for Olt!lllicalAnalysls of Water and Wastes, tWA 6OU/4-19-U20. ~
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TOXIC POLLUTANTS NEVER DETECTED

1. acenaphthene
2. acrolein
3. acrylonitrile
5. benzidene
8. 1,2,4-trichlorobenzene
9. hexachlorobenzene

12. hexachloroethane
13. l,l-dichloroethane
14. 1,1,2-trichloroethane
IS. 1,1, 2, 2-tetrachloroethane
16. chloroethane
17. bis(2-chloromethyl) ether (Deleted)
18. bis (2-chloroethyl) ether
19. 2-chloroethyl vinyl ether
20. 2-chloronaphthalene
22. parachlorometa cresol
25. 1,2-dichlorobenzene
26. 1,3-dichlorobenzene
27. 1,4-dichlorobenzene
28. 3,3 1 -dichlorobenzidine
29. l,l-dichloroethylene
31. 2,4-dichlorophenol
32. 1,2-dichloropropane
33. 1,2-dichloropropylene (1,3-dichloropropene)
35. 2,4-dinitrotoluene
36. 2,6-dinitrotoluene
37. 1,2-diphenylhydrazine
38. ethylbenzene
39. fluoranthene
40. 4-chlorophenyl phenyl ether
41. 4-bromophenyl phenyl ether
42. bis(2-chloroisopropyl) ether
43. bis(2.choroethoxy) methane
45. methyl chloride (chloromethane)
46. methyl bromide (bromomethane)
49. trichlorofluoromethane (Deleted)
50. dichlorodifluoromethane (Deleted)
52. hexachlorobutadiene
53. hexachlorocyclopentadiene
55. naphthalene
56. nitrobenzene
58. 4-nitrophenol
59. 2,4-dinitrophenol
60. 4,6-dinitro-o-cresol
61. N-nitrosodimethylamine
63. N-nitrosodi-n-propylamine
64. pentachlorophenol
67. butyl benzyl phthalate

SECONDARY PRECIOUS METALS SUBCATEGORY

TABLE VI-2

SECT ~ VI
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+We did not analyze for these pollutants in samples of raw
wastewater from this subcategory. These pollutants are not
believed to be present based on the Agency's best engineering
judgment which includes consideration of raw materials and

process operations.

SECONDARY PRECIOUS METALS SUBCATEGORY SECT -·VI

TABLE VI-2 (Continued)

TOXIC POLLUTANTS NEVER DETECTED

benzo (a)anthracene (1,2-benzanthracene)
benzo (a)pyrene (3,4-benzopyrene)
3,4-benzofluoranthene
benzo(k)fluoranthene (11,12-benzofluoranthene).
chrysene .
acenaphthylene
anthracene
benzo(ghi)perylene (l,ll-benzoperylene)
fluorene
phenanthrene
dibenzo (a,h)anthracene (1,2,5,6-dibe~zanthracene)
indeno (1,2,3-cd)pyrene (w,e,-o-phenylenepyrene)
pyrene
tetrachloroethylene
trichloroethylene
vinyl chloride (chloroethylene)
aldrin*
dieldrin*
chlordane*
4,4'-DDT*
4,4'-DDE(p,p'DDX)*
4,4'-DDD(p,p TDE)~
a-endosulfan-Alpha*
b-endosulfan-Beta*
endosulfan sUlfate*
endrin*
endrin aldehyde*
heptachlor*
heptachlor epoxide*
a-BHC-Alpha*
b-BHC-Beta*
r-BHC (lindane)-Gamma*
g-BHC-Delta*
PCB-1242 (Arochlor 1242)*
PCB-1254 (Arochlor 1254)*
PCB-1221 (Arochlor 1221)*
PCB-1232 (Arochlor 1232)*
PCB-1248 (Arochlor 1248)*
PCB-1260 (Arochlor 1260)*
PCB-I016 (Arochlor 1016)*
toxaphene*
asbestos
2,3,7, 8-tet rachlorodibenzo-p-dioxin (TCDD·)

72.
73.
74.
75.
76.
77.
78.
79.
80.
8l.
82.
83.
84.
85.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
Ill.
112.
113.
116.
129.
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SECTION VII
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organics, metals, cyanide, combined metals (gold,
and palladium), and suspended solids are present at

Dry baghouse - 11 plants, and
Wet scrubber - seven plants.

SECONDARY PRECIOUS METALS,SUBCATEGORY

1.
2 •.

priority
platinum,

The preceding sections of this supplement discussed the sources,
flows, and characteristics of the wastewaters from secondary
precious metals plants. This section summarizes the description
of these wastewaters and indicates the level of treatment which
is currently practiced by plants in the secol1dary precious metals
subcategory for each waste stream.

Air emission sources in secondary precious metals furnace
operations include incinerator and smelting furnaces. Eighteen
secondary precious metals producers control air emissions using
various methods. These are:

This section presents a summary of the control and treatment
technologies that are currently being applied to each of the
sources generating wastewater. in1:his,§l).~category. As discussed'
in Section V, . wastewater associated with the secondary precious
metals subcategory is characterized by the' presence of the
toxic metal pollutants. free and complexed cyanide, ammonia,
combined metals (gold, platinum, and palladium), and suspended
solids. The raw (untreated) wastewater data for specific sources
as well as combined waste streams are presented in Section V.
Generally, these pollutants are present in each of the waste
streams at concentrations above treatability, and these' waste
streams are commonly combined for treatment. Construt::tion of one
wastewater treatment system for combined treatment allows plants
to take advantage of economies of scale and, in'some instances,
to combine streams of differing alkalinity to reduce treatment
chemical requirements. Twenty-four plants in this subcategory
currently have combined wastewater treatment systems, 20 have
chemical precipitation and sedimentation, and one of· these has
chemical precipitation, sedimentation and pressure filtration.
One plant currently strips ammonia with air, and eight plants
currently treat for cyanide. Seven of the eight use alkaline
oxidation, and one plant precipitates' cyanide with ferrous
sulfate. Three plants currently practice ion exchange- for
removal of gold, platinum, and palladium. Three options have
been selected for consideration for BPT, BAT,' NSPS, and
pretreatment in this subcategory, based on combined treatment of
these compatible waste streams.



RAW MATERIAL GRANULATION

SPENT CYANIDE STRIPPING SOLUTIONS

SPENT PLATING SOLUTIONS

SECT - VIISECONDARY PRECIOUS METALS SUBCATEGORY

Spent or contaminated cyanide solutions from electroplating shops
may have the precious metal values recovered by a, precipitation
or electrolytic process. The waste stream is characterized by
treatable concentrations of priority organics and metals, free
and complexed cyanide, combined metals (gold, platinum, and
palladium), and TSS. Treatment methods for this wastewater
consist of:

Three of four plants reporting this waste stream discharge it.
The three discharging plants do not practice recycle or treatment
of this waste stream. The non-discharging plant practices total
recycle.

1. No treatment - two plants, and
2. Chemical precipitation and sedimentation - three plants.

treatable concentrations in the wastewater produced by furnace
wet air pollution control. Two plants 'producing this wastewater
practice complete recycle. Two practice partial recycle (>90
percent). Three practice no recycle. Treatment methods used are:

One plant producing this wastewater practices ion exchange end
of-pipe treatment.

1. Total cyanide precipitation using ferrous sulfate 
one plant,

2. Free cyanide destruction using alkaline oxidation 
six plants,

3. Chemical precipitation and sE~dimentation - one plant,
and

4. Contractor disposal - four plants.

Four plants that have cyanide pretreatment also have chemical
precipitation and sedimentation end-of-pipe treatment. The plant
which uses ferrous sulfate also uses alkaline' oxidation for
cyanide treatment.

One plant producing this wastewater practices ion exchange end
of-pipe treatment.

Six plants use potassium or sodium cyanide solution to strip gold
away from scrap. Four plants employ contractor disposal methods
to achieve zero discharge of spent stripping solution. This
wastewater contains priority metals, free and complexed cyanide,
combined metals (gold, platinum, and palladium), and TSS above
treatable conc~ntrations. One of the two discharging plants
destroys the free cyanide with chlorine gas (alkaline
oxidation). The other plant destroys the free and complexed
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GOLD SPENT ELECTROLYTE

REFINERY WET AIR POLLUTION CONTROL

SECT -, VII

and then practices chemical,

SECONDARY PRECIOUS METALS SUBCATEGORY

1. Chemical precipitation and sedimentation - seven plants;
2. Chemical precipitation, sedimentation; and filtration 

one plant; and
3. No treatment - 13 plants.

At the 21 discharging plants, scrubber water is commonly combined
with other .process wastewater and treated in a central treatment
facility. Treatment methods used are:

cyanide with ferrous sulfate,
precipitation ~nd sedimentation.

One plant producing this wastewater practices ion exchange end
of-pipe treatment.

Scrubbers are used at 29 plants to control fumes from
precipitation and filtration processes'. Facilities can use acid
scrubbers, alkali,scrubbers, or both types of scrubbers. This
wastewater contains treatable concentrations of priority metals,
combined metals (gold, platinum, and palladium) and suspended
SOlids. Twenty-one plants discharge this waste~watet, six of
which practice no recycle, and 15 of which practice recycle of.75
percent or more. Eight plants do not discharge this wastewater.
Three of these plants practice 100 percent recycle, and five . of
them have this wastewater disposed of by a contractor.

One plant recovers gold by a solvent extraction process, and
generates a raffinate waste stream and a wash water waste stream.
priority metals and TSS are expected to be found at treatable
levels in the raffinate and wash water. This waste stream is not
recycled. Treatment before discharg~ consists of neutralization.
with caustic, but no solids a~e removed.

GOLD SOLVENT EXTRACTION RAFFINATE AND WASH WATER

Wastewater discharges from electrolytic refining consist of spent
electrolyte solution. Of the three plants practicing
electrolytic refining, one discharges wastewater. This
wastewater is expected to contain treatable conce'ntrations of
priority metals, ammonia, and TSS. This waste stream is for
recycled. The one discharging plant practices chemical
precipitation and sedimenta-tion of the spent electrolyte prior
to discharge~ The other two plants are zero discharge by means
of contractor disposal.

Two plants producing this wastewater practice ion exchange end
of-pipe treatment.



PLATINUM PRECIPITATION AND FILTRATION

PALLADIUM PRECIPITATION AND FILTRATION

Fifteen of 20 plants which produce palladium by a dissolution and
selective precipitation process discharge this waste stream. This
wastewater should 'contain priority metals, combined metals (gold,
platinum, and palladium), ammonia, and TSS above treatable
concentrations. No plants reported recycling this waste stream.
Treatment methods for this wastewater consist of:

SECT - VIISECONDARY PRECIOUS METALS SUBCATEGORY

GOLD PRECIPITATION AND FILTRATION

Nineteen of 28 plants which ~roduce gold by dissolving gold
containing raw material 1n acid and then selectively
precipitating it from solution discharge this waste stream. This
wastewater contains priority metals, combined metals (gold,
platinum, and palladium), ammonia and TSS above treatable
concentrations. No plants reported recycling this waste stream.
Treatment methods for this wastewater consist of:

1. Chemical precipitation and sedimentation - 10 plants;
2. Chemical precipitation, sedimentation, and filtration -

one plant;
3. Contractor disposal - seven plants;
4. One hundred percent reuse - two plants; and
5. No treatment - eight plants.

Two plants producing this wastewater practice ion exchange end
of-pipe treatment.

1. Chemical precipitation and sedimentation - nine plants
(one with ammonia air stripping);

2. Chemical precipitation, sedimentation, and filtration -
one plant;

3. No treatment - five plants;
4. One hundred percent reuse - one plant; and
5. Contractor disposal - four plants.

Fourteen of 18 plants which produce platinum by a dissolution,and
selective precipitation process discharge this waste stream. This
wastewater is' expected to contain priority metals, combined
metals (gold, platinum, and palladium), ammonia, and TSS above
treatable concentrations. No plants reported recycling this
waste stream. Treatment methods for this wastewater consist of:

1. Chemical precipitation and sedimentation - 10 plants
(one with ammonia air stripping);

2. Chemical precipitation, sedimentation, and filtration 
one plant;

3. No treatment - three plants; and
4. Contractor disposal -four plants.

Two plants producing this wastewater practice ion exchange end
of-pipe treatment.
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OTHER PLATINUM GROUP METALS PRECIPITATION AND FILTRATION

SPENT SOLUTION FROM PGC SALT PRODUCTION
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EQUIPMENT AND FLOOR WASH

TwO plants producing this wastewater practice ion exchange end
of-pipe treatment.

1. Chemical precipitation and sedimentation - one plant,
2. No treatment - one plant, and
3. contractor,disposal- one plant.

Two of three plants using a wet chemistry technique to produce'
platinum group metals such as rhodium and iridium discharge this
waste stream. This waste stream is expected to cont~in priority
metals, ammonia and TSS. Treatment methods for this wastewater
consist of:

. . .

Three of the four plants whi~h produce PGC salt from pure gold
and potassium cyanide discharge excess cyanide solution. Two of
the three dischargers chlorinate the wastewater to destroy ,free
cyanide, one has no treatment in-place, and one practices
chemical precipitation.and sedimentation. The non-discharging
plant achieves this status .by contractor disposal •. The untreated
wastewater contains priority metals, free and complexed cyanide,
combined metals (gold, platinum, and palladium) and TSS 'above
treatable concentrations.

One plant producing this wastewater practices ion exchange end
of-pipe treatment.

Three plants reported an equipment and floor wash waste stream
and two of these plants discharge it. This wastewater contains
priority metals, ammonia, and TSS above treatable concentrations.

No plants reported recycling this waste stream. Both discharging'
plants practice chemical precipitation and sedimentation. One of
the two plants air strips ammonia. The nondischarging plant uses
contractor disposal to achieve this status.

As discussed in Section V, EPA agreed to add a new building blbck
for the preliminary treatment process. This building block was
not included in the promulgated rule because the Agency believed
that the furnace wet air pollution control (FWAP) building block
accounted for flows generated by the preparatory processing of
basis materials required before these materials can be introduced
into the main hydrometallurgical refining system. Wastewaters
from this building bLock should include priority organics,
metals, cyanide, combined metals (gold, platinum, and palladium),
and suspended solids, all at treatable concentrations.

PRELIMINARY TREATMENT



OPTION C

OPTION A

OPTION B

SECT - VIISECONDARY PRECIOUS METALS SUBCATEGORY

CONTROL AND TREATMENT OPTIONS CONSIDERED

Based on an examination of the wastewater sampling data, three
control and treatment technologies that effectively control the
pollutants found in secondary precious metals wastewaters were
selected for evaluation. The effectiveness of these technologies
is detailed in Section VII of Vol. I, and the technology options
are discussed below.

Option A for the secondary precious metals subcategory requires
treatment technologies to reduce pollutant mass. The Option A
treatment scheme consists of ammonia steam stripping preliminary
treatment applied to the combined stream of gold precipitation
and filtration, platinum precipitation and filtration, palladium
precipitation and filtration, other platinum group metal
precipitation and filtration, and equipment and floor wash water;
and cyanide precipitation preliminary treatment applied to the
combined stream of spent plating solution, spent cyanide
stripping solution, and spent solutions from PGC salt production.
Preliminary treatment is followed by chemical precipitation and
sedimentation (lime and settle) treatment applied to the combined
stream of stearn stripper effluent, cyanide precipitation
effluent, and the combined stream of all other wastewater.
Chemical precipitation is used to remove metals by the addition
of lime or caustic followed by gravity sedimentation. Suspended
solids are also removed by the process. End-of-pipe treatment
consisting of ion exchange is included for removal of gold,
platinum and palladium.

Option B for the secondary precious metals subcategory consists
of ammonia stearn stripping, cyanide precipitation, chemical
precipitation, sedimentation and 10n exchange technology
considered in option A plus control technologies to reduce the
discharge of wastewater volume. Recycle of furnace and refinery
scrubber water as well as raw material granulation water are the
principal control mechanisms for flow reduction.

Option C for the secondary precious metals subcategory consists
of the ammonia stearn stripping, cyanide precipitation, in-process
flow reduction, chemical precipitation, sedimentation and ion
exchange' technology considered in Option B plus multimedia
filtration technology added in between the sedimentation and ion
exchange steps of the Option B treatment scheme. Multimedia
filtration is used to remove suspended solids, including
precipitates of metals, beyond the concentration attainable by
gravity sedimentation. The filter suggested is of the
gravity, mixed media type, although other forms of filters such
as rapid sand filters or pressure ·filters would perform
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satisfactorily. The addition of filters also provides consistent
removal during periods in which there are rapid increases in
flows or loadings of pollutants to the treatment system.

The Agency believes that it may be necessary for some facilities
to use sulfide polishing in order to achieve the promulgated
effluent limitations because of high zinc concentrations or
complexing problems. Because the Agency believes that these
situations will be the exception, rather than the rule, sulfide
polishing is not specifically included as part of the model
technology bn which effluent limitations and performance
standards are based. The Agency has, however, evaluated the cost
associated with the use of sulfide polishing at secondary
precious metals plants. After performing this evaluation,· the
Agency has concluded that ~ulfide polishing will result in a very
small (leSs than 5 percent) incremental increase in wastewater
treatment costs at a typical secondary precious metals facility

SECT - VIISECONDARY PRECIOUS METALS SUBCATEGORY
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OPTION C

OPTION B

S~CT - VIII

SECTION VIII

SECONDARY PRECIOUS METALS SUBCATEGORY

Option A consists of ammonia steam stripping and cyanide
precipitation preliminary treatment (where required), and
chemical .prec~pitation, sedimentation and ion exchange end-of
pipe technology.

OPTION A

COSTS, ENERGY, AND NONWATER QUAI,ITY ASPECTS

This' section presents a summary of compliance costs for the
secondary precious metals subcategory and a description of the
treatment options and subcategory~specificassumptions used to
develop . these estimates. Together with the estimated pollutant
reduction performance presented in Sections IX. X, XI, and XII of
this supplement, these cost estimates provide a basis for
~valuating each regulatory option. These cost estimates are also
used in determining the probable economic impact of regulation on
the subcategory at different pollutant discharge levels. In
addition, this section addresses nonwater quality environmental
impacts of wastewater treatm~nt and (~ontrol alternatives,
including air pollution, 'solid w~~te~~ and energy requirements,
which are specific to the secondary precious metals subcategory.

TREATMENT'OPTIONS FOR EXISTING SOURCES

As discussed in Section VII, three treatment options have, been
developed for existing secondary precious metals sources. The
treatment schemes for each option are summarized below and
schematically presented in Figures X-I·through X-3 (page 2592).

The Agency believes that it may be necessary for some facilities
to use sulfide polishing in order to achieve the promulgated
effluent limitations because of high zinc concentrations or

Option B consists of in-processf,low reduction measures, ammonia
steam stripping and cyanide precipitation preliminary treatment
(where required), and chemic~l precipitation, sedimentation and
ion exchange end-of-pipe technology. The in-process flow
reduction measures consists of the recycle of furnace scrubber
water and refinery scrubber water as ,well as raw material
granulation water through holding tanks.

Option C requires the in~process flow reduction measures of
Option B, ammon1a steam stripping and cyanide precipitation
preliminary treatment, and end-of-pipe t'reatment technology
consisting of chemical precipitation, sedimentation, multimedia
filtration, and ion exchange.



COST METHODOLOGY

A detailed discussion of the methodology used to develop the
compliance costs is presented in Section VIII of the General
Development Document. Plant-by-·plant compliance costs for the
nonferrous metals manufacturing category calculate incremental
costs above treatment already in place, necessary to comply with
promulgated effluent limitations and standards and are presented
in the administrative record supporting this regulation. The
costs developed for the final regulation are presented in Tables
VIII-l and VIII-2 (page 2343)for direct and indirect dischargers
in this subcategory, respectively.

complexing problems. Because the Agency believes that these
situations will be the exception, rather than the rule, sulfide
polishing is not specif-ically included as part of the model
technology on which effluent limitations and performance
standards are based. The Agency has, however, evaluated the cost
associated with the use of sulfide polishing at secondary
precious metals plants. After performing this evaluation, the
Agency has concluded that sulfide polishing will result in a very
small (less than 5 percent) incremental increase in wastewater
treatment costs at a typical se~ondary precious metals facility.

SECT - VIIISECONDARY PRECIOUS METALS SUBCATEGORY

For overlap plants (i.e., secondary precious metals
secondary silver or secondary precious metals - secondary
tungsten plants), ,costs and removal estimates are
apportioned on a flow-weighted basis. The total flow used
for flow-weighting costs includes recycled floor wash water,
whereas the total flow used for flow-weighting removals does
not include floor wash water.

2530

A flow allowance for floor washing is assumed for each
plant of the basis of 1.0 liter' per troy ounce of
precious metals, including silver, produced in the refinery.
The flow allowance is based on the rates reported by the
three plants supplying information about this stream. Table
V-13 (page 237'2) shows water use rates of 14.2, l.0, and
0.97 liters per troy ounce. The highest rate was omitted
because it is more than 10 times the next highest rate. The
flow allowance was based an the average of the two lower
rates.

Floor wash water is obtained by recycling wastewater
treated by chemical precipitation and sedimentation for all
options. The recycle ratio,is equal to the flow of floor
wash water divided by the total flow to treatment.

If a plant has a precipitation and filtration operation for
platinum, palladium, other platinum group metals (PGM), or
silve+ (from photographic raw materials), we assume floor
wash water requires ammonia stripping to meet the proposed
ammoni p limitations.

(2)

(1)

(3)

(4 )



2531

ENERGY REQUIREMENTS

(5) All sludge ~roduced from lime precipitation is expected to
be nonhazardous. All sludge produced from cyanide
precipitation is hazardous, under RCRA regulations.

completely
values

SECT ~VIII

Costs for ion exchange end-of-pipe treatment are
offset by the gold, platipum, and palladium
recovered by this system.

SECONDARY PRECIOUS METALS SUBCATEGORY

(8)

NONWATER QUALITY ASPECTS

A general discussion of the nonwater quality aspects of the
control and treatment options consider~d for the nonferrous
metals category is contained in Section VIII of Vol. I. Nonwater
quality impacts specific to the secondary' precious metals
subcategory, including energy requirements, solid waste and air
pollution are discussed below. '

The methodology used for determining the E~nergy requirements for
the various options is discussed in Section VIII of the General
Development Document. Energy requirements for the three options
considered are estimated at 5.30 x 106 kwh!yr, 5.31 x 106 kwh!yr,
and' 5.48 x 106 kwh!yr for Options A, B, ,and C, , respectively.
Option B eriergy requirements are siruilar to those for Option A.
Because less water is being treated, energy costs for lime and
settle treatment are less; however, recycle equipment such as
holding tanks and pumps require additional energy, offsetting the
energy savings. Option C, which includes filtration, is
estimated to increase energy consumption over Option B by
approximately 1 percent. Option C represents roughly 8 . percent
of a typical pl~nt's electrical energy usage. It is' therefore
concluded that the energy requirements o:E the treatment options
considered will not haVe a significant impact on total plant
energy consumption. ,

(6) All precipitation and filtration wa$tewater (gold,
platinum, palladium, or other PGM) are assumed to
undergo cementation prior to entering waste treatment.
Zinc cementation is assumed unless iron cementation is
specifically noted as in-place. Costs for installing
and operating a cementation system are not included in
the cost estimates because cementation is not considered a
wastewater treatment operation. Dnly the zinc or iron
raw waste values are changed by operatfng a cementation
process. The revised raw waste values impact a plant's
waste treatment cost.

(7) Ammonia stripping costs for plants having less than 50
liters per hour of water requiring stripping are based on
air stripping via agitation-aeration in the batch chemical
precipi tation tank instead '0£ steam. str ipping.J These costs
include a blpwer, sparger and hood.



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

Sludge generated in the secondary precious metals. subcategory is
due to the precipitation of metal hydroxides and cyanide using
lime and other chemicals. Sludges associated with the secondary
precious metals subcategory will necessarily contain quantities
of priority metal pollutants. Wastes generated by secondary
metal industries can be regulated as hazardous. However, the
Agency examined the solid wastes that would be generated at
secondary nonferrous metals manufacturing plants by the suggested
treatment technologies and believes they are not hazardous wastes
under the Agency's regula.tions implementing Section 3001 of the
Resource Conservation and Recovery Act. The one exception to
this is solid wastes generated by cyanide precipitation. These
sludges are expected to be hazardous and this judgment was
included in this study. None of th~ non-cyanide wastes are
listed specifically as hazardous. Nor are they likely to. exhibit
a characteristic of hazardous waste. This judgment is made based
on the recommended technology of lime . precipitation,
sedimentation, and filtration. By the addition of a small excess
(5-10%) of lime during treatment, similar sludges, specifically
priority metal bearing sludges, generated by other industries
such as the iron and steel industry passed the Extraction
Procedure (EP) toxicity test. (See 40 CFR $261.24.) Thus, the
Agency believes that the wastewater sludge will similarly not
be EP toxic if the recommended technology is applied.

SECONDARY PRECIOUS METALS SUBCATEGORY SECT - VIII

is the Agency's view that solid wastes generated as a
these guidelines are not expected to be hazardous,
of these wastes must test the waste to determine if

meet any of the characteristics of hazardous waste
$262.11).

SOLID WASTE

Although it
result of
generators
the wastes
(see 40 CFR

Even if these wastes are not identified as hazardous, they still
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AIR POLLUTION

must be disposed of in compliance with the Subtitle Dopen dump~

ing standards, implementing $4004 of ReRA. See 44 FR 53438
(September 13, 1979). The Agency has calculated as part of the
costs for waste~ater treatment the cost of hauling and disposing
of these wastes.

I'

SECT '.:. VI I ISECONDARY PRECIOUS METALS· SUBCATEGORY

The Agency estimates that the promulgatedBPT regulation for
secondary precious metals manufacturing facilities will generate
523 metric tons of solid wastes (wet basis) in .1982 as aresfilt
of wastewater treatment. Promulgated BAT will not significantly
increase sludge generation, hDweverpromulgated PSE? will add
1,585 metric tons of solid waste per year which iricludes 344 tons
per year of cyanide bearing sludges from treatment 'of cyanide
bearing wastewaters by cyanide precipitation.

There is no' reason to believe that any~substantial air pollution
problems will result· from implementation of 'ammonia steam
stripping, cyanide precipitation, chemical ~recipitation,

sedimentation, multimedia' filtration and ion'exchange~ These
technologies transfer pollutants to solid waste and are not
likely to .transfer pollutants to air.



The costs for this subcategory are not presented here because the
data on which they are based are claimed to be confidential.

TABLE VIII-2

COST OF COMPLIANCE FOR THE SECONDARY
PRECIOUS METALS SUBCATEGORY

INDIRECT DISCHARGERS

1,078,000

1,034,000

1,100,500

Total
Annual Cost

SECT - VIII

TABLE VIII-l

1,774,400

1,707,000

1,809,400

Total Required
Capital Cost

(March, 1982 Dollars)

·COST OF COMPLIANCE FOR THE SECONDARY
PRECIOUS METALS SUBCATEGORY

DIRECT DISCHARGERS

SECONDARY PRECIOUS METALS SUBCATEGORY

A

C

B

Option
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TECHNICAL APPROACH TO BPT

BEST PRACTICABLE CONTROL TECHNOLOGY
CURRENTLY AVAILABLE

SECT ,.... IX

SECTION IX

SECONDARY PRECIOUS METALS SUBCATEGORY

As explained in Section IV, the secondary precious metals
subcategoryha~ been subdivided into 14 potential wastewater
sources. Since the water use, discharge rates, and pollutant
characteristics of each of these wastewaters is p'otentially
unique, effluent limitations have been developed for each of the
14 building blocks.

The factors considered in identifying BPT include the total cost
of applying the technology in relation to the effluent reduction
benefits from such application, the age of equipment and
facilities involved, the manufacturing processes employed,
nonwater quality environmental impacts (including energy
requirements), and other factors the Administrator considers
appropriate. In general the BPT level represents the average to
the existing performances of plants of various ages, sizes,
processes, or other common characteristics. Where existing
performance is uniformly inadequate, BPT may be transferred from
a different subcategory or category. Limitations based on
transfer of technology are supported by a rationale concluding
that the technology is indeed, transferable, and a reasonable
prediction that it will be capable of achieving the prescribed
effluent limits (see Tanner's Council of America v. Train. 540
F.2d 1188 (4th.Cir. 1176». BPT focuseS-on end-of-pipe treatment
rather than process changes or internal controls, except where
such practices are common within the subcategory.

This section defines the effluent characteristics attainable
through the application of best practicable control technology
currently available (BPT), Section 30l(b)(a)(A). BPT reflects
the existing performance by plants of various sizes, ages, and
manufacturing processes within the secondary precious metals
subcategory, as well as the established performance of the
model BPT systems. Particular consideration is given to the
treatment aiready in place at plants within the data base.

The Agency studied the nonferrous metals category to identify the
processes used the wastewaters generated, and the treatment
processes installed. Information was collected from the category
using data collection portfolios, and specific plants were

'sampled and the wastewaters analyzed. In making technical
assessments of data, reviewing manufacturing processes, and
assessing wastewater treatment technology options, both indirect
arid direct dischargers have been considered asa single group.
An examination of plants and processes did not indicate any
process differences based on the type of discharge, whether it be
direct or indi~ect.
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The mass loadings which are allowed under BPT for each plant will

The mass loadings (milligrams of pollutant per troy ounce of
production - mg/T.O.) were calculated by multiplying the BPT
regulatory flow (l/T.O.) by the concentration achievable by the
BPT level of treatment technology (mg/l) for each pollutant
parameter to be limited under BPT. These mass loadings are
published in the Federal Register and in CFR Part 421 as the
effluent limitations guidelines.

SECT - IXSECONDARY PRECIOUS METALS SUBCATEGORY

For each of the subdivisions, a specific approach was followed
for the development of BPT mass limitations. The first
requirement to calculate these limitations is to account for
production and flow variability from plant to plant. Therefore,
a unit of production or production normalizing parameter (PNP)
was determined for each waste stream which ,could then be related
to the flow from the process to determine a production normalized
flow. Selection of the PNP for each process element is discussed
in Section IV. Each plant within the subcategory was then
analyzed to determine which subdivisions were present, the
specific flow rates generated for each subdivision, and the
specific production normalized flows for each subdivision. This
analysis is discussed in detail in Section V. Nonprocess
wastewaters such aa rainfall runoff and noncontact cooling water
are not considered in the analysis.

,
Production normalized elows were then analyzed to determine the
flow to be used as part of the basis for BPT mass limitations.
The selected flow (sometimes referred to as the BPT regulatory
flow or BPT di~charge rate) reflects the water use controls which
are common practices within the category. The BPT regulatory
flow is based on the average to all applicable data. Plants with
normalized flows above the average may have to implement some
method of flow reduction to achieve the BPT limitations.

The second requirement to calculate mass limitations is the set
of concentrations that are achievable by application of the BPT
level of treatment technology. Section VII discusses the various
control and treatment technologies which are currently in place
for each wastewater source. In most cases, the current control
and treatment technologies consist of chemical precipitation and
sedimentation (lime and settle) technology and a combination of
reuse and recycle to reduce flow. Ammonia steam stripping is
applied to streams with treatable concentrations of ammonia.
Cyanide precipitation is applied to streams with treatable
concentrations' of free and complexed cyanide. Ion exchange is
applied as an effluent polishing step to reduce combined. metals
(gold, platinum, and palladium), and palladium concentrations.

using these regulatory flows and the achievable concentrations,
the next step is to calculate mass loadings for each wastewater
source 'or subdivision. This calculation was made on a stream-by
stream basis, primarily because plants in this subcategory may
perform one or more of the operations in various combinations.
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INDUSTRY COST AND POLLUTANT REMOVAL ESTIMATES
---"-"'--- -- --

The' technology basis for the BPT limitations is Option A,
chemical precipitation, and sedimentation t,echnology to remove
metals and solids from combined wastewaters and to .control pH,
ammonia steam stripping to remove ammonia, cyanide precipitation
to remove free and complexed cyanide'and ion exchange to remove
gold, platinum and palladium. The promUlgated technology is
equivalent to the proposed technology with the addition of ion
exchange. Chemical precipitation and sedimentation technology is
already in-place at 20 of the plants in the subcategory including
all four direct dischargers. One plant has cyanide precipitation
in-place. Three plants currently practice ion exchange. The

SECT - IXSECONDARY PRECIOUS METALS SUBCATEGORY

be the '. sum of the individual mass foadings for the' var ioils
wastewater sources which are found at particUlar p1ants~

Accordingly; all the wastewater generated within a plant may be
combined for treatment in a single or common treatment s,ystem,
but the effluent limitations for these combined'wastewaters are
based on the various wastewater sources which actually contribute
to the combined flow. This method accounts for the variety of
combinations of wastewater sources and production processes which
may be found. at secondary precious metals plants. '

The Agency usually establishes wastewater limitations in terms of
mass rather than concentration. This approach prevents'the use
of dilution as a treatment method (except for controlling pH).
The production normalized wastewater flow (l/T.O.) is a link
between the production operations and the effluent' limitations.
The pollutant discharge attributable to each operation can be
calculated from the normalized flow and effluent concentration
achievable by the treatment technology and summed to derive an
appropriate limitation for each plant.

In balancing costs in relation ·to pollutant removal ·estimates,
EPA considers the volume and nature of existing discharges, ~he
volume and nature of discharges expected after application of
BPT, the general environmental effects of the pollutants, and the
cost and economic impacts of the required pollution control
level. The Act does not require or permit consideration of water
quality problems attributable to partiCUlar point sources or
industries, or water quality improvements in particular water
quality bodies. Accordingly, water quality cons~derati6ns were
not the basis for selecting the proposed or promulgated BPT. See
Weye:rhaeuser Company v. Costle, 590F.2d 1011 (D.C. Cir. 1978).

The methodology for calculating pollutant removal estimates and
plant compliance costs is discussed in Section X. The pollutant
removal. estimates have been revised since proposal based on
comments and on new data. TablesX-2 and XII-I (pages 2574 and
2619) show the estimatedpo1lutant removals for each treatment
option for direct and indirect dischargers. Compliance costs are
presented in Tables X-3 and XII-2 (pages 2575 and 2620).

BPT OPTION SELECTION
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Implementation of the promulgated BPT limitations will
annually an estimated 34,634 kg of priority pollutants
includes 6.3 kg of cyanide), 490 kg of ammonia, and 18,420
TSS.

The compliance costs for this subcategory are not
because the data on which they are based have been
confidential. The Agency has determined that
justify the costs for this subcategory.

More stringent technology options were not selected for BPT
they require in-process changes end-of-pipe technologies
widely practiced in the subcategory, and, therefore, are
appropriately considered under BAT.

technology bases for steam stripping and cyanide precipitation
are discussed below. The pollutants specifically proposed for
regulation at BPT are copper, cyanide, zinc, ammonia, combined
metals (gold, platinum, and palladium), TSS, and pH.
The Agency believes that it may be necessary for some facilities
to use sulfide polishing in order to achieve the promulgated
effluent limitations because of high zinc concentrations or
complexing problems. Because the Agency believes that these
situations will be the exception, rather than the rule, sulfide
polishing is not specifically included as part of the model
technology on which the BPT effluent limitations are based. The
Agency has, however, evaluated the cost associated with the use
of sulfide polishing at secondary precious metals plants. After
performing this evaluation, the Agency has concluded that sulfide
polishing will result in a very small (less than 5 percent)
incremental increase in wastewater treatment costs at a typical
secondary precious metals facility.

In response to a comment about high zinc 'concentrations in raw
wastewater, EPA has included sulfide precipitation as a polishing
step to treat high zinc concentrations in secondary precious
metals wastewaters. The Agency. concluded that the addition of
sulfide precipitation would add only approximately 4 percent to
the total annual costs for wastewater treatment at a typical
secondary precious metals plant. Although not including it in
the BPT treatment scheme, the Agency has no doubt that the CMDB
concentrations could be achieved by secondary precious metals
plants using sulfide polishing.

Ammonia steam stripping is demonstrated at six facilities in the
nonferrous metals manufacturing category. These facilities are
treating ammonia-bearing wastewaters associated with the
production of primary tungsten, primary columbium and tantalum,
primary molybdenum, secondary tungsten and cobalt, and primary
zirconium and hafnium. EPA believes that performance datafr0m
the iron and steel manufacturing category provide a valid measure
of this technology's performance on nonferrous metals
manufacturing category wastewater because raw wastewater
concentrations of ammonia are of the same order of magnitude in
the respective raw wastewater matrices. .



2539

Several discharging plants within the secondary precious metals
subcategory use chlorine gas or hypochlorite solution to oxidize
cyanide in their wastewater. EPA considered chemical oxidation
using chlorine. Although the chlorine oxidation process can be
used effectively for wastewater containing predominantly free"
cyanides and easily oxidizable cyanide complexes, the Agency
determined that precipitation with ferrous sulfate is more
effective than chlorine oxidation for the removal of iron-cyanide
complexes which may be found in the secondary precious metals

Cyanide precipitation is demonstrated in the secondary precious
metals subcategory at one plant. Cyanide precipitation
technology is required for the secondary precious metals
subcategory because existing treatment within the subcategory
does not effectively remove cyanide~ Most secondary precious
metals plant use alkaline oxidation to destro~ free cyanide, but
do not effectively remove complexed cyanide. . Cyanide
precipitation is· directed at control of free and complexed
cyanides in waste streams within the secondary precious metals
subcategory. This subcategory collectively discharges
approximately 557 kg/yr of cyanide. The achievable performance
is transferred from three well-operated coil coating plants ih
the coil coating category, and are contained within the public
record supporting this document. The Agency believes this
technology, \ and the achievable concentration limits, are
transferable to the secondary precious metals subcategory because
raw wastewater cyanide concentrations (prior to dilution with
waste streams without cyanide) are of the same order of magnitude
in both categories. Further, no pollutants were identified in
secondary precious metals wastewater that would interfere
with the operation or performance of this technology.

SECT - IXSECONDARY PRECIOUS METALS SUBCATEGORY

Chemical analysis data were collected of raw waste (treatment
influent) and treated waste (treatment effluent) from one coke
plant of the iron and steel manufacturing category. Using EPA
sampling and chemical analysis protocols, six paired samples were
collected in a two-month period. These data are the data base
for determining the effectiveness of ammonia steam stripping
technology. Ammonia treatment at this coke plant consisted of two
steam stripping columns in series with steam injected
countercurrently to the flowo£ the wastewater. A lime reactor
for pH adjustment separated the two stripping columns.

The Agency has verified the proposed steam stripping performance
values using steam stripping data collected at a pr1mary
zirconium and hafnium plant which has raw ammonia levels as high
as any in the nonferrous metals manufacturing category. Data
collected by the plant represent almost two years. of daily
operations, and support the long-term mean . used to establish
treatment effectiveness. Also, data from a bench scale
treatability study which was submitted with comments on the
proposed rulemaking show that the proposed steam stripping
performance can be achieved with secondaty· precious metals
wastewaters. .
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RAW MATERIAL GRANULATION

FURNACE WET AIR POLLUTION CONTROL
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wastewater.

WASTEWATER DISCHARGE RATES

A BPT discharge rate is calculated for each subdivision based on
the average of the flows of the existing plants, as determined
from analysis of the dcp. The discharge rate is used with the
achievable treatment concentrations to determine BPT effluent
limitations. Since the discharge rate may be different for each
wastewater source, separate production normalized discharge rates
for each of the 14 wastewater sources are discussed below and
summarized in Table IX-l (page 2546). The discharge rates are
normalized on a production basis by relating the amount of
wastewater generated to ~he mass of the intermediate product
which is produced by the process associated with the waste stream
in question. These production normalizing parameters y or PNPs,
are also listed in Table IX-I.

Section V of this supplement further describes the discharge flow
rates and presents the water use and discharge flow rates for
each plant by subdivision.

The BPT wastewater discharge l:ate proposed and promulgated fOI'
furnace wet air pollution control is 71.8 liters per troy ounce
of precious metals, including silver, incinerated or smelted,
based on zero percent recycle. This rate is allocated only for
plants practicing wet air pollution control for the furnace.
Seven plants reported this wastewater, two of whom practice 100
percent recycle (plants 1094 and 1084). The BPT rate is based on
the average water use rate of four of the remaining five plants.
Plant 1105 was omitted because its water use rate was not
reported, and its recycle rate was not quantified. The BPT rate
is the average of 137, 116, 27.6, and 7.26 liters per troy ounce.
The distribution of wastewater rates for this waste stream is
presented in Section V (Table V-l, page 2360).

The BPT wastewater discharge rate promulgated for raw material
granulation is 6.34 liters per troy ounce of precious metals in
the granulated raw material. This rate is different than the
proposed rate, which was 0 liters per troy ounce. Based on
comments received following proposal, the Agency determined that:
a discharge is necessary for raw material granulation water. The
promulgated BPT rate is based on the average of the rates.
reported by two of the three plants whose production normalized
water use rates are quantified, plants 1008 and 1094. As shown
in Table V-2 (page 2361), thes~ rates are 8.67 and 4.0 liters per
troy ounce, respectively. The production normalized flow rate
for plant 1112 was not included in the calculation of the BPT
discharge rate for this subdivision as discussed at the front of
this section.
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SPENT PLATING SOLUTIONS

The, BPT wastewater discharge rate proposed and promulgated for
spent plating solutions is 1.0 liter per liter of spent plating
solution raw material. 'This rate is applicable to those plants
which recover gold and other -precious metals from spent or
contaminated electroplaters solutions whibh they receiv~ as a raw
material. The dischar~e rate is given -in termsof~volume of· raw
material becau~e EPA believes plants cannot - control the
concentration of ~recious metals in'this raw material, and ~hould
be allowed to discharge the entire volume of solution.coming into
the plant, after recovering the precious metals. Only the volume
of raw material solution should be allowed ·to .be discharged, 'and,
this is why a disch~rge rate of 1~0 liter per liter was selected.
The 12 plants with this subdtvision are shown in Table V-3 (page
2362). .' ,

SPENT CYANIDE STRIPPING SOLQTIONS
. ';.!

The BPT wastewater discharge rate promulgated for spent cyanide
stripping solutions is 3.7 liters per troy ounce of gold
recovered by cyanide stripping. This rate applies to plants
which recover gold by s~ripping it from a raw material such as
electronic scrap, with a cyanide-based solution, and then
re60vering the gold from,this solution. This rate is ba~ed ort
the average of the lower five of six water use rates reported for
this stream in Table V-4 (page 2363). Plant· 1100 was omitted
because 6f' its e~cessive water use. EPA' proposed 1.1 liters per
troy ounce for this waste stream, but stated that 'it was
~onsidering 4~71itersper troy ounce and wou1d·S~lect between
the two based on a variety of factors~ including public comment.
EPA decided to revise the rate from 1.1 to 3.7 liters per troy
ounce for promulgation based on comments received following
proposal.

REFINERY WET AIR POLLUTION CONTROL

The ,BPT wastewater discharge rate proposed and promulgated, for
refinery wet air pollution control is 21.0 Ii ters per troy, -ounce
of precious metals, including silver, produced in the refinery,
based on zero percent recybl~. This rate applies to either acid
or alkaline scrubbers. If both acid and alkaline scrubbers are
present in a parti6ular facility, the same rate ~pplies to each.
This rate is allocated only for plants practicing wet air
pollution control for acid or cyanide fumes in' the refinery.
Twenty-eight plants reported this waste stream, five of which
practice zero percent recycle and discharge the wastewater (107,
42, 32.8, 6.8, and 2.4 liters per troy ounce). The EPT rate is
based on the ~verage of the lower four of these five dischargers.
The highest flow rate (107 liters per troy ounce) was omitted
from the BPT rate calculation because there is no reason to
believe this,much water is needed for this operation in light of
rates 'from the other plants. 'Table V-5 (page 2364) shows the
distribution of water use and discharge rates for refinery wet
air pollution control. The production normalized flow rate for
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GOLD SPENT ELECTRODYTE

GOLD PRECIPITATION AND FILTRATION
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plant 1112 was not included in the calculation of the BPT
discharge rate for this subdivision as discussed at the front of
this section.

The BPT wastewater discharge rate proposed and promulgated for
gold solvent extraction raffinate and wash water is 0.63 liters
per troy ounce of gold recovered by solvent extraction. This
discharge rate is allocated only to plants which refine gold by a
solvent extraction process. The discharge rate is based on the.
rate reported by the only plant with this process (0.63 liters
per troy ounce), as shown in Table V-6 (page 2366).

GOLD SOLVENT EXTRACTION RAFFINATE AND WASH WATER

The BPT wastewater discharge rate proposed and promulgated for
gold precipitation and filtration is 4.4 liters per troy ounce of
gold precipitated. This rate only applies to plants which refine
gold by dissolving gold-containing raw material in acid, and then
recovering gold by precipitation. This discharge rate is based
on the final or net quantity of gold produced using this process,
not the amount precipitated through each refining step. Of the
28 plants using this process, nine plants supplied insufficient
information to calculate discharge rates, two plants report 100
percent reuse of this water, and six plants do not discharge this
waste stream by means of contract hauling (these plants have
water use rates of 560.5, 69.1, 3.34, 0.~15, 0.63, and 0.05
liters per troy ounce). The BPT discharge rate is based on the
average water use rate of 10 of the 11 discharging plants (24.3,
7.98, 4.1, 2.65, 2.5, 1.86, 0.341, 0.312. 0.27, and 0.144 liters
per troy ounce). The plant reporting 404.1iters per troy ounces
rate was not considered in the average because this water use
rate is almost 10 times that of the next highest plant. Eight of
the discharging plants meet the EPT rate. Water use and
discharge rates are presented in Table V-8 (page 2367).

The BPT wastewater discharge rate proposed and promulgated for
gold spent electrolyte is 0.0087 liters per troy ounce of gold
recovered by electrolysis. This rate only applies to plants
which refine gold by electrolysis. The discharge rate is based
on the lower of the two rates reported for this wastewater stream
(0.0087 liters per troy ounce), as shown in Table V-7 (page
2366). The other flow rate (0.294 liters per troy ounce) is more
than 10 times higher than the selected BPT rate.

The BPT wastewater discharge rate proposed and promulgated for
platinum precipitation and filtration is 5.2 liters per troy
ounce of platinum precipitated. This rate only applies to plants
which refine platinum by dissolving it in acid or base, and
recover it by precipitation. This discharge rate is based on the

PLATINUM PRECIPITATION AND FILTRATION
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OTHER PLATINUM GROUP METALS PRECIPITATION AND FILTRATION

PALLADIUM PRECIPITATION AND FILTRATION
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firial or net quantity of metal produced using this process, not
the amount precipitated through each refining step. Of the 18
plants using this process, 13 supplied insufficient information
to calculate discharge rates. Five plants reported sufficient
data (354, 30.2, 10.4, 4.5, and 0.58 li.ters per troy ounce).
Table V-9 (page 2369) presents the water use and discharge rates
for this waste stream. The BPT discharge rate is based on the
average of the three lowest water use rates. The 354 and 30.2
liters per troy ounce water use rates were omitted from the
average because there is, no reason to believe this much water is
needed for this operation in light of the rates from the other
plants.

The BPT wastewater discharge'rate proposed and promulgated for
spent solution from the PGC salt production process is 0.9 liters
per troy ounce of gold contained in' PGC product. This rate
applies only to plants which manufacture a potassium gold cyanide
salt product by reacting pure gold with potassium cyanide

SPENT SOLUTION FROM PGC SALT PRODUCTION

The BPT wastewater discharge rate proposed and promulgated for
palladium precipitation and filtration was 3.5 liters per troy
ounce of p~lladium precipitated. As a result of the settlement
agreement, EPA is proposing to modify the flow rate from the
palladium precipitation and filtration building block from 3.5 to
6.0 liters per troy ounce of precious metals produced. This
change reflects a recalculation of the average flow for this
building block and the-incorporation of new data. This rate only
applies· to plants which refine pallad.ium bY' dissolving it in acid
or base, and then recovering it by precipitation. This discharge
rate is based on the final or net quantity of metal produced
using this process, not the amount precipitated through each
refining step.

The BPTwastewater discharge rate proposed and promulgated for
other platinum group metals (rhodium, iridium, osmium, and
ruthenium) precipitatio~ and filtration is 5.2 liters per troy
ounce of platinum group metals precipitated. This rate only
applies to plants which refine these'metals by dissolving them in
either acid or base, and then precipitating them. This discharge
rate is based on. the final or net quantity of metal produced
using this process, not the amount precipitated through each
refining step. Three plants use this process and none reported
sufficient information to calculate water use or discharge rates.
This is shown in Table V-II. The BPT discharge rate is therefore
based on the platinum.precipitation and filtraticin BPT discharge
rate derived from Table V-9. These two subdivisions are expected
to have similar flows because all five metals (platinum, rhodium,
iridium, osmium, and ruthenium) are part of the platinum group,
and all are refined in a similar manner.
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PRELIMINARY TREATMENT

REGULATED POLLUTANT PARAMETERS
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The BPT wastewater discharge rate proposed and promulgated for
equipment and floor wash is 0 liters per troy ounce of precious
metals, including silver,produced in the refinery. The BPT
discharge rate is based on recycle of treated effluent for use as
raw water for equipment and floor wash. In precious metals
refineries, EPA realizes there is a possibility of accidental
leaks and spills, which may contain precious metals and silver,
and need to be recovered by washing the equipment and the floor.
We believe that wastewater treatment plant effluent can be
recycled for this purpose, increasing the capacity of treatment
but not the actual amount of water discharged.

120. copper
121. cyanide
128. zinc

ammonia (as N)
combined metals (gold, platinum, and palladium)
total suspended solids (TSS)

EQUIPMENT AND FLOOR WASH

solution. There are four plants reporting this process, as shown
in Table V-12 (page 2371). The plant reporting 260 'liters per
troy ounce explained that part to that water' is, used in a
scrubber above the reaction vessel, and the two flow rates
(discharging excess solution and scrubber liquor) could not ~e

separated. It is likely that most' of that' plant'~, water
discharge is due to the scrubber. The plant reporting 0.9' lit~rs
per troy ounce confirmed that its water. discharge was 'due'
entirely to the excess reaction solution. Because the data from
the plant reporting 260 liters per troy ounce coufd not', be
apportioned between scrubber liquor and spent solutipu, the BPT
wastewater discharge is based upon 0.9 liters pe,r troy' ounce.
The production normalized flow rate for plant ll~2 ,was not
included in the calculation of the BPT discharge rate~ for this
subdivision as discussed at the front of this section.

As discussed in Sections V and VII, EPA agreed to establish BPT
limitations for a new building block, preliminary treatment, for
the secondary precious metals subcategory. The BPT water
discharge rate for this block is 50 liters per troy ounce of
precious metal produced. The flow basis is based on information
that is considered confidential.

The raw wastewater concentrations from individual operations and'
the subcategory as a whole were examined to select certain
pollutant parameters for limitation. This examination and
evaluation was presented in Section VI. Seven pollutant or
pollutant parameters selected for limitation under BPT and are
listed below:
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T,he concentrations achievable by application of the promulgated
BPT treatment are explained in Section VII of Vol. I and
summarized there' in Table VII-2l(page 248). The achievable
treatment concentrations- (both one-day maximum and monthly
ayerage values) are' multiplied by the'BPT normalized discharge
flows summarized in Table IX-l (page 2546) to calculate the mass
of pollutants allowed to be discharged per mass of product. The
r~sults of these calculations in milligr~m~ of pollutant per
troy ounce of product represent the BPT effluent limitations and
are pres.nted in Table IX-2 (~age 2548) for each individual
building block.

SECONDARY PRECIOUS METALS SUBCATEGORY

pH

EFFLUENT LIMITATIONS

SECT - IX



TABLE IX-1

BPT WASTEWATER DISCHARGE RATES FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

Raw material granulation 0.64 l/t.o.

Spent plating solutions 1.1 ill

IV
Spent cyanide stripping solutions 3.7 l/t.o.

v'
tt:- Refinery wet air pollution control 1.0 l/t.o.m

Wastewater Stream

Furnace wet air pollution control

Gold solvent extraction raffinate

Gold spent electrolyte

Gold precipitation and
filtration

Platinum precipitation and
filtration

BAT Normalized
Discharge Rates Production Normalizing Parameter

4.5 l/t.o. Troy ounces of precious metals,
including silver, incinerated or
smelted

Troy ounces of precious metals in
the granulated raw material

Liters of spent plating solution
used as a raw material

Troy ounces of gold stripped

Troy ounces of precious metals
produced in refinery, including
silver

0.63 l/t.o. Troy ounces of gold produced by
solvent extraction .

0.0087 l/t.o. Troy ounces of gold produced by
electrolysis

4.4 l/t.o. Troy ounces of gold precipitated

5.2 l/t.o. Troy ounces of platinum
precipit~ted
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Troy ounces of precious metals
metals including silver produced
in, refinery

Troy ounces of gold contained
in'PGC product

Troy ounces of other platinum
group metals precipitation

Production Normalizing Parameter

Troy ounces of palladium
precipitated

5.2 I/t.o.

3.5 I/t.o.

0.9 I/t.o.

0.0 I/t.o.

TABLE IX-l (Continued)

BPT WASTEWATER DISCHARGE RATES FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

BAT Normalized
Discharge RatesWastewater Stream

Equipment and floor wash

Other platinum group metals
precipitation and filtration

Spent solution from
PGC salt production

Palladium precipitation
and filtration

,NOTES
l/t.o. =liters per troy ounce
III = liters per liter
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(a) Furnace Wet Air Pollution Control BPT

mg/troy ounce of precious metals incinerated or smelted

BPT MASS. LIMITATIONS FOR THE
SECONDARY PRECIOUS METALS SUBCATEGORY

SECT - IX

Maximum for
monthly average

91.900
66.770
10.770
12.920
71.800
8.616

14.360
91.190
39.490
12.210
65.340
43.800

4,207.000

1,400.000
10.0 at all times

TABLE IX-2

2548

206.100
150.100

24.410
31.590

136.400
20.820
30.160

137.900
88.310
29.440

147.200
'104.800

9,571.000
21.540

2,944.000
of 7.5 to

Maximum for
anyone day

SECONDARY PRECIOUS METALS SUBCATEGORY

*Regulated Pollutant

Pollutant or
pollutant property

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals
*TSS
*pH Within the range
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*Regulated Pollutant'

mgjtroy tiunce of p~ecious met~ls i~the granulated raw material
I

SECT - IX

Maximum for
monthly averag~

Maximum fot
any' one day,

TABLE IX~4 (Continued)

BPT MASS LIMITATIONS FOR TaE .
SECONDARY'PRECIOU$ ME,+,ALS, SUBCATEGPRY

SECONDARY, 'P~ECIOUS METALS, SUBCATEGOHY

Pollutant or
pollutant property

(b) Raw Material Granulation BPT '

-':,,,' >

Antimony 18.200 8.115
Arsenic 13.25.0 5.896
Cadmium 2.156; .951
Chromium 2.790 1.141
*Copper 12.05().: 6.340

'*Cyanide 1.839 .761
Lead 2.663 1.268
Nickel ' 12.170,' 8.052
Selenium 7.798. 3.487
Silver 2.59,9 . 1.078 ..

, '

. Thallium 13.000;: 5.769
*Zinc 9.256,' , ' 3.867,;, -. ':

*Ammonia 845.10()
.,' t 371.500

*Combined met~ls 1.902
*TSS 259.90'0 123.600
*pH Within- the range of 7.5 to 10.0 at all times



mg/liter of spent plating solutions used as a raw material

TABLE IX-2 {Continued)

BPT MASS LIMITATIONS FOR THE
SECONDARY PRECIOUS METALS SUBCATEGORY

SECONDARY PRECIOUS METALS SUBCATEGORY SECT - IX·

1.280
.930
.150
.180

1.000
.120
.200

1.270
.550
.170
.910
.610.

58.600

Maximum for
monthly average

19.500
10.0 at all times

2.870
2.090
.• 340

.440
1.900

.290

.420
1.920
1.230

.410
2.050
1.460

133.300
.300

41.000
of 7.5 to

Maximum for
anyone day

*Regulated Pollutant

Pollutant or
pollutant property

(c) Spent Plating Solutions BPT

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals
*TSS
*pH Within the range
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mg/troy ounce of gold stripped.

(d) Spent Cyanide Stripping Solutions BPT

BPT MASS LIMITATIONS FOJR THE
SECONDARY PRECIOUS METALS .SUBCATEGORY

SECT - IX

~--

4.736
3.441

.555

.666
3.700

.444

.740
4.699
2.035

.629
3.367
2.257

216.800

Maximum for
monthly 'average

72.150
10.0 at all times
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10,.620
7.733
1.258
1.628
7.030'
1.073
1.554
7.104
4.551
1.517
7.585
5.402

493.200
1.110

151.700
of·7.5 to

Maximum for
anyone day

TABLE IX-2 (Continued)

SECONDARY PRECIOUS METALS SUBCATEGORY

*Regulated Pollutant

Pollutant or
pollutant property

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals
*TSS
*pH Within the' range
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SECONDARY PRECIOUS METALS SUBCATEGORY" SECT - IX

mgjtroy ounce of precious metals produced in refinery

26.880
19.530

3.150
3.780

21.000
2.520
4.200

,26.670
11.550

3.570
19.110
12.810

1,231.000

Maximum for
monthly average

409.500
10.0 at all times

60 270
43.890'
7.140
9.240 '

39.900 '
6.090
8.820

40.320
25.830
8.610,

43.050
30.660

2,799.000
6.300

861.000
of 7.5 to

Maximum for
anyone day

Pollutant or
pollutant property

TABLE IX-.2 (Continued)

BPT MASS LIM1TATIONS FOR THE
SECONDARY PRECIOUS METALS SUBCATEGORY

(e) Refinery Wet Air Pollution Control l BPT

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals
*TSS
*pH Within the range

*Regulated Pollutant

lThis allowance applies to either acid or alkaline wet
air pollution control scrubbers. If both acid and alkaline
wet air pollution control scrubbers are present in a
particular facility the same allowance applies to each.



(f) Gold Solvent Extraction Raffinate and Wash Water BPT

mg/troy ounce of gold produced by solvent extraction

TABLE IX-2 (Continued)

BPT MASS LIMITATIONS FOR THE,
'SECONDARY PRECIOUS METALS SUBCATEGORY

.806

.586

.095

.113

.630

.076

.126

.800

.347

.107

.57:l

.384
36.920

SECT - IX

Maximum for
monthly average

12.290
10.0 at all times
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1.808 '
1.317

.214

.277
1.197

.183

.265
1.210

.775

.258
1.292'

.920
83.980

.189
25.830
7.5 to

Maximum for
anyone day,

SECONDARY PRECIOUS METALS SUBCATEGORY

*Regulated Pollutant

Pollutant or
pollutant property

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined meta~s
*TSS
*pH Within the range of



mg/troy ounce of gold produced by electrolysis

TABLE IX-2 (Continued)

BPT MASS LIMITATIONS FOR THE
SECONDARY PRECIOUS METALS SUBCATEGORY

SECONDARY PRECIOUS METALS SUBCATEGORY

.011

.008

.001

.002

.009

.001

.002

.011

.005

.001

.008

.005
.• 510

SECT- IX

Maximum for
monthly average

~170

10.0 at all times
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.025

.018

.003

.004

.017

.003

.004

.017

.011

.004

.018

.013
1.160

.003

.357
7.5 to

Maximum for
anyone day

Pollutant or
pollutant property

(g) Gold Spent Electrolyte BPT

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals
*TSS
*pH Within the range of



BPT MASS LIMITATIONS FOR THE
SECONDARY PRECIOUS METALS SUBCATEGORY

(h) Gold Precipitation and Fil,tration 8PT

Pollutant or Maximum'for Maximum for
pollutant property anyone day monthly average

mg/troy ounce of gold precipitated

Ahtimony 12.63'0 5.632
Arsenic 9.196 4.092
Cadmium 1.4,96

' ' .660
Chromium 1.936 ' .792
*Copper 8.360 4.400
*Cyanide 1.276 .528
Lead 1.848 ," .880
Nickel 8.448 5.588
Selen'ium 5.412 ' 2.420
Silver 1.804" '.748
Thallium 9.020 4.004
*Zirtc 6.424 ' 2.684
*Ammonia 586.500 257.800
*Combined metals 1.320
*TSS 180.400 85.800
'*pH Within the range of 7.5 to 10.0 at all times

SECONDARY PRECIOUS MErALS SUBCATEGORY

TABLE IX-2 (Continued)

*Regulated Pollutant

2555

SECT -IX



mg/troy ounce of platinum precipitated

(i) Platinum Precipitation and Filtration BPT

BPT MASS LIMITATIONS FOR THE
SECONDARY PRECIOUS METALS SUBCATEGORY

SECT - IX

Maximum for
monthly average

6.656
4.836

.780

.936
5.200

.624
1.040
6.604
2.860

.884
4.732
3.172

304.700

101.400
10.0 at all times

14.920
10.870

1.768
2.288
9.880
1.508
2.184
9.984
6.396
2.132

10.660
7.592

693.200
1.560

213.200
of 7.5 to

Maximum for
anyone day

TABLE IX-2 (Continued)

SECONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
pollutant property

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals
*TSS
*pH Within the range
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2557 '

_mg/t~oy ounce of palladium precipitated

*Reg~lated Pollutant

SECT - IX

Maximum for
monthly average

. Maximum f.or
any one day'

TABLE IX-2 (Cqntinued)

BPT MASS LIMITATIONS FOR THE
SECONDARY PRECIOUS METALS SUBCATEGORY

y ;- • ,

SECONDARY 'PRECIOUS METALS'SUBCATEGORY

Antimony
., .. , '17.230 7.680

Arsenic 12.540 5.580
Cadmium 2.040 .900
Chromium 2.640 1.08
*Copper 11.400" 6.000
*Cyanide ";, .. 1.740 .720
Lead 2.520 1.200
Nickel 11.520 7.620
Selenium 7.380 3.300
Silver 2.460 1.02Q
Thallium

., 12.300' 5.460
*Zinc .8.760 3.660
*Ammonia 799.800 351.600
*Combined metals 1.800
*TSS 246.000 117.000
*pH Within the range of 7.5 to 10.0 at all times

Pollutant or
pollutant property

(j) Palladium Precipitation and.Filtration 'BPT



mg/troy ounce of other platinum group metals precipitated

(k) Other Platinum Group Metals Precipitation and Filtration BPT

BPT MASS LIMITATIONS FOR THE
SECONDARY PRECIOUS METALS SUBCATEGORY

SECT - IX

6.656
4.836

.780

.936
5.200

.624
1.040
6.604
2.860

.884
4.732
3.172

304.700

Maximum for
monthly average

101.400
10.0 at all times
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14.920
10.870
1.768
2~288

9.880 .
1.508
2.184
9.984
6.396
2.132

10.660
7.592

693.200
1.560

213.200
of 7.5 to

Maximum for
anyone day

TABLE IX-2 (Continued)

SECONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
pollutant property

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel'
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals
*TSS
*pH Within the range

*Regulated Pollutant
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*Regulated Pollutant

(1) Spent Solution from PGC Salt Production BPT

\
\

proeJ,uct
\

1.152
.837
.135
.162
.900
,.108
.180

1.143
.495
.153
.819
.549

52.740

SECT - IX

Maximum -for
monthly' average

17.550
10.0 at all times

2.583
1.881

.306

.396
1.710 .

.261

.378 
1.728
1.107

.369
1.845
1.314

.120.000
.270

36.900
of 7.5 to

Maximum for
anyone day

TABLE IX~2 (Continued)

metals.

. mg/troy ounce of gold contained in PGC

Within the range

SECONDARYPRECIOUSMETALS'SUBCATEGORY

BPT MASS LIMITATIONS FOR THE
SECONDARY PRECIOUS METALS SUBCATEGORY

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc .
*Ammonia
*Combined
*TSS
*pH

pollutant or
pollutant proper~y
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*Regulated Pollutant

BPT MASS LIMITATIONS FOR THE
SECONDARY P~ECIOUSMETALS SUBCATEGORY

• l ",'

SECT- 'IX

Maximum for.
monthly average

Maximu.m for:
any' one day'

TABLE IX-2 (Continued). . :

SECONDARY PRECIOUS METALS'SUBCATEGORY'

mg/troy ounce of precious metals produced in refinery
, ,

Pollutant or
pollutant property

(m) Equipment and Floor Wash BPT

Antimony 0.000 0.000
Arsenic 0.000 0.000
Cadmium 0.000 0.000
Chromium 0.000 \ I 0 •. 000
*Copper 0.000 0.000
*Cyanide 0.000 .~. "

0.000
Lead 0.000 0.000
Nickel '0.000 0.000 ",
Selenium 0.000 0.000
Silver 0.000 . 0.000
Thallium .> 0.000 0.000*Zinc 0.000 0.000
*Ammonia 0.000 0.000
*Combined metals 0.000
*TSS 0.000 0.000
*pH Within the range of 7.5 to 10.0 at all times



BPT MASS LIMITATIONS.FOR T.HE
SECONDARY PRECIOUS METALS SUBCATEGORY

SECONDARY PRECIOUS METALS SUBCATEGORY,

2561

SECT, - IX

975.000

64.000
46.500
7.500
9.000

50.000
6.000

10.000
63.500
27.500
8.500

45.5
30.500

2930.000

. ;. '.

. Maximum for
Monthly Average

,. '

, . ,.'

Within the range 01: 7.5 to TO .·0
at all times

143.500
104.500

17.000
22.000
95.000
14.500
21.000
96.000
61.500
20.500

102.5
73.000

6665.000
15.000

2050.000

Maximum for
Any One Day

" J

- " ,. >

TABLE IX-2 (Continued)

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide (total)
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia (as N)
*Combined metals
*Total suspended

solids
*pH

P011utantor
Pollutant Property

(n) Preliminary Treatment BPT
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BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE

TECHNICAL APPROACH TO BAT

. SEGT- X

SECTION X

SECONDARY PRECIOUS METALS·SUBCATEGORY

These effluent limitations are based on the best control and
treatment technology used bya specific point source within the
industrial category or subcategory, or by another category where
it is readily transferable. Emphasis is placed on addi~ional

treatment techniques applied at the end of the treatment systems
currently used, as well ~s reductioh of the amount of water used
and discharged, process control, and treatment technology
optimization. .

The Agency r'eviewed a wide range of technology options and
evaluated the available possibilities to ensure that the most
effective and beneficial technologies were used as the basis to
BAT. To accomplish this, the Agency elected to examine three
technology options which could be applied, to the secondary
precious metals subcategory as alternatives for the basis of BAT
effluent limitations.

The factors considered in assessing best available technology
economically achievable (BAT) include the age of equipment and
facilities involved, the process used, proce~s changes, nonwater
quality environmental impacts (including energy requirements),
and the costs of application of such technology. BAT represents
the best available technology economically achievable at plants
of various ages, sizes, processe~, or, other characteristics.
Where the Agency has found the existing performance to be'
uniformly inadequate, BAT may be transferred from a differ~nt

subcategory or category. BAT may include feasible process
changes or int~rnal controls, even when not in common practice.

The statutory assessment of BAT considers costs, but does not
require a balancing of costs against pollutant removals (s~e,
Weyerhaeuser v. Costle, 11 ERC2149 (D.C. Cir. 1978». However,
in assessing the proposed and promulgated BAT,' the Agency has
given substantial weight to the economic achievability of the
technology. '

For the development of BAT effluent limitations, mass loadings
were calculated for each wastewater source or subdivision in the
subcategory using the same technical approach as described' in
Section IX for BPT limitations development. The differences in
the mass loadings for BPT and BAT are due to increased treatment
effectiveness achievable with the more sophisticated BAT
treatment technology and reductions in the effluent flows
allocated to various waste streams.

In summary, the treatment technologies considered for the
secondary precious metals subcategory are:



OPTION A

Option C (Figure X-3, page 2594) is based on

o In-process flow reduction of wet air pollution control
and raw material granulation water

o Cyanide precipitation preliminary treatment for streams
containing cyanide at treatable concentrations

o Ammonia steam stripping preliminary treatment for streams
containing ammonia at treatable concentrations

o Chemical precipitation and sedimentation
o Ion exchange end-of-pipe treatment

achieves
(ammonia

SECT - XSECONDARY PRECIOUS METALS SUBCATEGORY

Option A (Figure X-I, page 2592):

o In-process flow reduction of wet air pollution control
and raw material granulation water

o Cyanide precipitation preliminary treatment for streams
containing cyanide at treatable concentrations

o Ammonia steam stripping l?reliminary treatment for streams
containing ammonia at treatable concentrations

o Chemical precipitation and sedimentation
o Multimedia filtration
o Ion exchange end-of-pipe treatment

The three options examined for BAT are discussed in greater
detail below. The first option considered is the same as the BPT
treatment technology which was presented in the previous section.

o Cyanide precipitation preliminary treatment for streams
containing cyanide at treatable concentrations

o Ammonia steam stripping preliminary treatment for streams
containing ammonia at treatable concentrations

o Chemical precipitation and sedimentation
o Ion exchange end-of-pipe treatment

Option B (Figure X-2, page 2593) is based on

Option A for the secondary precious metals subcategory is
equivalent to the control and treatment technologies which were
analyzed for BPT in Section IX. The BPT end-of-pipe treatment
scheme includes chemical precipitation, sedimentation (caustic or
lime and settle), and ion exchange, with ammonia steam stripping
preliminary treatment of wastewaters containing treatable
concentrations of ammonia, and cyanide precipitation preliminary
treatment of wastewaters containing treatable concentrations of
cyanide (see Figure X-I, page 2592). The discharge rates for
Option A are equal to the discharge rates allocated to each
stream as a BPT discharge flow.

2564

OPTION B

Option B for the secondary precious metals subcategory
lower pollutant discharge by building upon the Option A
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-I. Furnace scrubber, and
2. Refinery Bcrubber~

Table X~l (page 2592) p~esents the number of plants reporting
wastewater from the wet ~ir pollution control sources listed
above, the number of plants practicirig re9ycle, and the ra~ge of,
recycle values being listed. Recycle of both furnace scrubber
water and refinery scrubber water are required for, BAT. The
recycle rate used for both sources is based on the average of all
discharging plants which currently practice recycle of these.
waste streams (currently practicing greate~ than ~O peicent
recycle), as will be shown later. ',

1. Spent plating solutions, . .
2. Spent cyanide stripping solution~;'

3. Gold solvent extraction raffinate and wash water,
4. Gold spent electiolyte,
5. Gold precipitatiori ~nd filtiation,
6. Platinum precipitation and filtration,

. 7. Palladiurriprecipi tat ion andfiltr ..~tion
8. Other platiriumgroup me~als precipit~tion and

filtr~iio~i ' .
9. Spent solution from PGC salt. production, and

10. Equipment and floo~wash.

Flow reduction measures used in Option B to reduce process
wastewater generation or 4fscharge- ta~es include the following:

Recycle of Water Used in Wet Air POllution Control

wet air
effluent

with
these

SECT -'xSECONDARY 'PRECIOUS METALS SUBCATEGORY

There ,are two wastewater sources associated
pollution control which are regulated under.
limitations: .

steam ?tripping, cyanide precipitation" chemical precipitation,
sedimentation and ion exchange) treatment technology. Flow
reduction measures are added to the Option A treatment scheme
(see Figuie X~2, page 2593). 1hese flow reduction measures.
including in-process changes~ iesult in the concentration to
pollutants in some wastewater streams. As explained in Section
VII of, the Generai Development Document, treatment of a more
concentrated effluent al~ows ,achievement of ~. greater net
pollutant removal and introduces' the possible economic benefits
associated with treating a lower volume of wastewater.

Option B flow' reduction measures are reflected in the ~AT

wastewater discharge rates. Flow reduction has been included in
determining the BAT discharge rates 'f6r furnace wet air pollution
control, raw'material 'granulation, 'and refinery wet air pollution
control. Based on a~~ilable data, the Agency did not feel, that'
further flow reduction over' 13PT would. be feasible' for ',the
remaining 10 waste strea,ms' in the seCol)dary precious metals
subcategory. These waste streams are: ' :,.
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OPTION C

POLLUTANT REMOVAL ESTIMATES

SECT - XSECONDARY PRECIOUS METALS SUBCATEGORY

As one means of evalua~ing each technology option, EPA developed
estimates to the pollutant removals and the compliance costs
associated with each option. The methodologies are described
below.

INDUSTRY COST AND ENVIRONMENTAL BENEFITS

Option C for the.secondary precious metals subcategory consists
of all control and" treatment requirements of Option' B (in-process
flow reduction, ammonia steam stripping, cyanide precipitation"
and chemical precipitation, sedimentation and ion exchange) plus
mult~dedia filtration technology added between the sedimentation
and ion exchange operations at the end of the Option B treatment
scheme (see Figure X-3 (page 2594). Multimedia filtration is
used to remove suspended solids, including precipitates of
priority metals, beyond the concentration attainable by gravity
sedimentation. The filter suggested is of the gravity, mixed
media type, although other filters, such as rapid sand filters or
pressure filters, would perform satisfactorily.

Recycle of Water Used for Raw Material Granulation

As shown in Table V-2 (page 2361), three plants generate
wastewater from their raw material granulation operation. One
plant (1082) practices 100 percent recycle of this water, and two
plants do not practice any recycle of this water. Flow reduction
based on 90 percent recycle of raw material granulation water
using holding tanks, is included under Option B. Recycle is
demonstrated at one plant for this subdivision, and there is no
reason to believe that 90 percent recycle cannot be practiced at
the two other plants with this subdivision.

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

Sampling data collected during the field sampling program were
used to characterize the major waste streams considered for
regulation. At each sampled facility, the sampling data was
production normalized for each unit operation (i.e., mass of
pollutant generated per mass. of product" manufactured). This
value, referred to as the raw waste, was used to estimate the
mass of priority pollutants generated within the secondary
precious metals subcategory. The pollutant removal estimates
were calculated for each p~artt by first estimating the total mass
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BAT OPTION SELECTION - PROPOSAL

of each pollutant in the untreated wastewater. This was
calculated by first multiplying the raw waste values by the
corresponding production value for that stream andJ then summing
these values for each pollutant for every stream generated by the
plant.

SECT - XSECONDARY·PRECIOUS METALS SUBCATEGORY.

EPA selected Option C for the proposed BAT, which included
ammonia steam stripping and cyanide precipitation preliminary
treatment, flow reduction for furnace and refinery wet air
pollution control, and chemical precipitation, sedimentation and
multimedia filtration end-of-pipe treatment. Although the
compliance costs for the proposed BAT are not presented because
the data on which they are based has been claimed confidential,
it was determined that the pollutant removals justified the costs
for this subcategory. Implementation of the proposed BAT was
estimated to remove 34,580 kg of priority pollutants annually.

The volume of wastewater discharged after the application of each
treatment option was estimated for each operation at each plant
by comparing the actual discharge to the regulatory flow. The
smaller of the two values was selected and summed with the other
plant flows. The mass of pollutant discharged was then estimated
by multiplying the achievable concentration values attainable
with the option (mg/l) by the estimated volume of process
wastewater discharged by the subcategory. The mass of pollutant
removed is the difference between the estimated mass of pollutant
generated within the subcategory and the mass of pollutant
discharged . after application of the treatment option. The
pollutant removal estimates for direct dischargers in the
secondary precious metals subcategory are presented in Table X-2
(page 2574).

COMPLIANCE COSTS

In estimating subcategory-wide compliance costs, the first step
was to develop a cost model, relating the total costs associated
with installation. and operation of wastewater treatment
technorogies to plant process wastewater discharge. EPA applied
the model on a per plant basis, a plant's costs (both capital,

. and operating and maintenance) being determined by what treatment
it has in place and. by its individual process wastewater
discharge (as discussed above, this flow is either the actual or
the BAT regulatory flow, whichever is lesser}. The final step
was to annualize the capital costs, and to sum the annualized
capital costs, and the. operating and maintenance costs, yielding
the cost of compliance for. the subcategory. These costs were
used in assessing economic achievability. Table X-3(page 2575}
shows th~ costs developed for promulgation for direct dischargers
in the secondary precious metals subcategory. Compliance costs.
for indirect dischargers are presented in Table XII-2 (page
2620) •
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EPA has added ion exchange'end-of-pipe tr~atment to the BAT
treatment scheme discussed at proposal. ~on exchange is an
effective method for removing gold, platinum and palladium from
wastewaters generated in the subcategory. EPA has determined
that no additional costs will be generated in this subcategory by
adding ion exchange because of the value of the precious metals
recovered in the column.

Following proposal, EPA received comments . and collected
additional data showing a need for revising two regulatory flows
(raw material granulation and spent cyanide stripping ~olutions).

to consider additional treatment ,for high zinc concentrations,
and to include compliance costs for two facilities not includ~d
in the proposal costs. Implementation of the' promulgated BAT
limitations would remove annually an ~stimated 34,650 kg of
priority pollutants, which is 14 kg of 'priority pollutants
greater than the estimated BPT removal. No additional ammonia or
cyanide is removed at BAT.

SECT - XSECONDARY PRECIOUS METALS SUBCATEGORY

BAT OPTION SELECTION - PROMULGATION

EPA is promulgating BAT limitations for this subcategory based on
ammonia stearn stripping and cyanide precipitation preliminary
treatment, flow reduction for furnace and .refinery wet air
pollution control, as well as for raw material granulation, and
chemical precipitation, sedimentation, multimedia filtration and
ion exchange end-of-pipe treatment: This treatment scheme is the
same as that selected at proposal with the addition of flow
reduction for one stream and ion exchange end-of-pipe treatment.
The treatment performance concentrations, upon, which the mass
limitations are based, are equal to the values. used'to calculate
the proposed mass limitations.' . ,

EPA is promulgating multimedia filtration as part of the BAT
technology because this technology results in additional removal
of priority metals. Filtration is also presentlY demonstrated at
25 plants throughout the nonferrous metals manufacturing
category, including one plant in this subcategory. Filtration
adds reliability to the treatment system by making it less
susceptible to operator error and to sudden changes in raw
wastewater flow and concentrations.

Based on comments received after proposal, the Agency believes
that it may be necessary for some facilities to use sulfide
polishing in order .to achieve the promulgated effluent
limitations because of high zinc concentrations or complexing
problems. Because the Agency believes that these situations will
be the exception, rather than the rule, sulfide polishing is not
specifically included as part of the model technology on which
effluent limitations and performance standards are based. The
Agency has, however, evaluated the cost associated with the use
of sulfide polishing at secondary precious metals plants. After
performing this evaluation, the Agency has concluded that sulfide
polishing will result in avery small (less than ~ percent)
incremental increase in wastewater treatment costs at a typical
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WASTEWATER DISCHARGE RATES

RAW MATERIAL GRANULATION

SECT - XSECONDARY PRECIOUS METALS SUBCATEGORY

secondary precious metals facility.

BAT treatment for the secondary precious metals subcategory is
shown schematically in Figure X-3 (page 2594)~

The BAT wastewater discharge rate proposed and promulgat~d Ear
furnace wet air pollution control is 4.5 liters per troy ounce of
precious metal, including silver, incinerated or smelted. This
rate is based on the value reported by the only discharging plant
practicing recycle, and it is supported by the tact that two
plants achieve zero discharge through 100 percent recycle.

The BAT wastewater discharge rate promulgated for raw material

A BAT discharge rate was calculated for each subdivision based
upon the flows of the existing p1ants~ as determined from
analysis of the data collection portfolios. The discharge rate
is u~ed with the achievable treatment concentration to determine
BAT effluent limitations. Since the discharge rate may be
different for each wastewater source, separate production
normalized discharge rates for each of the 14 wastewater sources
were determined and are summarized in Table X-4 (page 2576). The
discharge rates are normalized on a production basis by relating
the amount of wastewater generated to the mass of, the
intermediate product which is produced by the process associated
with the waste stream in question. These production normalizing
parameters (PNP) are also listed in Table X-4.

As discussed previously, the promulgated BAT wastewater discharge
rate equals the promulgated BPT wastewater discharge rate for 11
of the 14 waste streams in the secondary precious metals
subcategory. Based on the available data, the Agency determined
that further flow reduction would not be feasible for these
wastewater sources. Wastewater streams for which BAT discharge
rates differ from BPT are discussed below.

FURNACE WET AIR POLLUTION CONTROL

Based on information made available t:o the Agency after
promulgation, the Agency has agreed to propose to make selected
amendments to th~ regulation promulgated on September 20,1985,
(50 FR 38276.). These changes included: adding a new (omitted)
building block for preliminary treatment; increasing the
production normalized flow for the palladium precipitation and
filtration building block, reflecting the Agency's recalculation
of the average flow for the building block and the incorpo~ation

of new data; revising the manner of regulating gold, platinum,
and palladium to regulate the sum of thesE~; and, expanding the
refinery wet air pollution control building block to include
separate flow allowances. for acid and cllkaline scrubbers at
facilities with both types of scrubbers.
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REFINERY WET AIR POLLUTION CONTROL

REGULATED POLLUTANT PARAMETERS

SECT - XSECONDARY PRECIOUS METALS SUBCATEGORY

The BAT wastewater discharge rate proposed and promulgated for
refinery wet air pollution control is 1.0 liter per troy ounce of
precious metals, including silver, produced in the refinery. This
rate is based on the average of all discharging plants which
practice at least 90 percent recycle. These plants are shown in
Table V75 (page 2364) (1.75 liters per troy ounce, 0.19 liters
per troy ounce, 0.234 liters per troy ounce, 14.2 liters per troy
ounce, 0.072 liters per troy ounce, 0.67 liters per troy ounce,
0.7 liters per troy ounce, 2.3 liters per troy ounce, 0.04 liters
per troy ounce, 0.174 liters per troy ounce, 0.036 liters per
troy ounce, 1.665 liters per troy ounce, 1.41 liters per troy
ounce, 1.1 liters,per troy ounce, 0.06 liters per troy ounce,
4.64 ,liters per troy ounce, and 0.21 liters per troy ounce).
Omitting the plant discharging 14.2 liters per troy ounce as
being out to line with the water use at the majority of other
dischargers, the average discharge rate equals 1.0 liter per troy
ounce. This rate is supported by the average water use
calculation presented in Section IX. That calculation shows
average water use of 19.8 liters per troy ounce. Assuming 95
percent recycle is achievable (18 of 21 plants reported greater
than 90 percent recycle for this stream), the BAT wastewater
discharge rate of 1.0 liter per troy ounce is supported.

granulation is 0.64 liters per troy ounce of precious metals in
the granulated raw material. This rate is based on 90 percent
recycle of the promulgated BPT rate of 6.34 liters per troy
ounce. As discussed earlier in this section, 100 percent recycle
is practiced by one plant for this subdivision, and recycle is
considered feasible for the two non-recycling plants within this
subdivision.

In implementing the terms of the Consent Agreement in NRDC v.
Train, Ope Cit., and 33 U.S.C. $1314(b)(2)(A and B) (1976), the
Agency placed particular emphasis on the priority pollutants. The
raw wastewater concentrations 'from individual operations and the
subcategory as a whole were examined to select certain pollutants
and pollutant parameters for consideration for limitation. This
examination and evaluation was presented in Section VI. The
Agency, however, has chosen not to regulate all 12 priority
pollutants selected in this analysis.

The high cost associated ~ith analysis for priority metal
pollut~nts has prompted EPA to develop an alternative method for
regulating and monitoring priority pollutant discharges. from the
nonferrous metals manufacturing category~ Rather. than developing
specific effluent mass limitations and standards for each of the.
priority metals found in treatable concentrations in the raw
wastewaters from a given subcategory, the Agency is promUlgating
effluent mass limitations only for those pollutants generated in
the greatest quantities as shown by the pollutant removal
analysis. The pollutants selected for specific limitation are
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EFFLUENT LIMITATIONS

The following toxic pollutants are excluded from limi~ation on
the basis that they are effectively. controlled by the 11mitations
developed for copper and zinc:

SECT - XSECONDARY PRECIOUS METALS SUBCATEGORY.

listed below:

114. antimony
115. arsenic
118. cadmium
119. chromium
122. lead
124. nickel
125. selenium
126. silver
127. thallium

120. copper
121. cyanide
128. zinc

ammonia (as N)
combined metals (gold, platinum, and palladium)

By establishing limitations and standards for certain priority
metal pollutants, dischargers' will attain the same degree of
control over priority metal pollutants as theywQuld have been
required to achieve had all the priority metal pollutants been
directly limited.

This approach is technically justified since the treatable
concentrations used for caustic precipitation and sedimentatidn
technology are based on optimized treatment . for concomitant
multiple metals removal. Thus, even though metals have somewhat
different theoretical solubilities, they will be removed at . very
nearly the same rate in a lime precipitation and sedimentation
treatment system operated for multiple metals removal.
F11tration as part of the technology basis is likewise justified
because this technology removes metals non-preferentially.

The priority metal pollutants 'selected for specific limitation in
the secondary precious metals subcategory to control the
discharges of priority metal pollutants are copper and zinc.
Cyanide, ammonia, and combined metals (gold, platinum, and
palladium), are also selected for limitation since the meihods
used to control copper and zinc are not effective in the control
of cyanide, ammonia, and combined metals ('gold, platinum, and
palladium) •

The treatable concentrations achievable by application of the BAT
technology (Option C) are summarized in Table VII-21 (page 248)
of Vol. I. These treatable concentrations (both one-day maximum
and monthly average) are multiplied by th~ BAT normalized
discharge flows summarized in Table X~4(page 2576) to calculate
the mass of pollutants allowed to be discharged per mass of
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product. The results of these calculations in milligrams of
pollutant per troy ounce of product represent the promulgated BAT
effluent limitations for the secondary precious metals
subcategory~BATeffluent limitations based on Option C (ammonia
steam stripping, cyanide precipitation, chemical precipitation,
sedimentation, in-process flow reduction, multimedia filtration
and ion exchange) are presented in Table X-5 (page 2578).

SECONDARY PRECIOUS METALS SUBCATEGORY SECT - X
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COST OF COMPLIANCE FOR DIRECT DISCHARGERS IN,THE
SECONDARY PRECIOUS METALS SUBCATEGORY

The costs for this subcategory cannot be presented here because
the data on which they are based have been claimed to be
confidential.

SECT - X

Table X-3

SECONDARY PRECIOUS METALS SUBCATEGORY



TABLE X-4

BAT WASTEWATER DISCHARGE RATES FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

Raw material granulation 0.64 l/t.o.

Spent plating solutions 1.1 III

IV
Spent cyanide stripping solutions 3.7 l/t.o.

U1
-...] Refinery wet air pollution control 1.0 l/t.o.m

Wastewater Stream

Furnace wet air pollution control

Gold solvent extraction raffinate

Gold spent-electrolyte

Gold precipitation and
filtration

. Platinum precipitation and
filtration

BAT Normalized
Discharge Rates Production Normalizing Parameter

4.5 l/t.o. Troy ounces of precious metals,
including silver, incinerated or
smelted

Troy ounces of precious metals in
the granulated raw material

Liters of spent plating solution
used as a raw material

Troy ounces of gold stripped

Troy ounces of precious metals
produced in refinery, including

, silver

0.63 l/t.o. Troy ounces of gold produced by
solvent extraction

0.0087 l/t.o. Troy ounces of gold produced by
electrolysis

4.4 l/t.o. Troy ounces of gold precipitated

5.2l/t.o. Troy ounces of platinum
precipitated
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TABLE X-4 (Continued)

BAT WASTEWATER DISCHARGE RATES FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

tv
111
~

~

Wastewater Stream

Palladiwn precipitation
and filtration

Other platinwn group metals
precipitation and filtration

Spent solution from
PGC salt production

Equipment and floor wash

NOTES
l/t.o. = liters per troy ounce
III =liters per liter

BAT Normalized
Discharge Rates

3.5 l/t.o.

5.2 l/t.o.

0.9 l/t.o.

0.0 l/t.o.

'Production Normalizing Parameter

Troy ounces of precious metals
metals inclUding silver produced'
in refinery" ",
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(a) Furnace Wet Air Pollution Control BAT

mg/troy ounce of precious metals incinerated or smelted

BAT MASS LIMITATIONS FOR THE
SECONDARY PRECIOUS METALS SUBCATEGORY

SECT - X

3.870
2.790
0.360
0.675
2.745
0.360
0.585
1.665
1.665
0.540
2.745
1.890

263.700

Maximum for
monthly average

TABLE X-5

8.685
6.255
0.900
1.665
5.760
0.900
1.260
2.475
3.690
1.305
6.300
4.590

599.900
1.350

Maximum for
anyone day·

SECONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
pollutant property

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined Metals



mg/troy ounce of precious metals in the granulated raw material

TABLE X-5 (Continued)

BAT MASS LIMITATIONS FOR THE
SECONDARY PRECIOUS METALS SUBCATEGORY

SECONDARY·PRECIOUS METALS SUBCATEGORY SECT -X.

0.550
0.397
0.051
0.096
0.390
0.051
0.083
0.237
0.237
0.077
0.390
0.269

37.500

Maximum for
monthly average

2579

1.235
0.890
0.128.
0.237
0.819
0.128 .
0.179
0.352
0.525
0.186
0.896
0.653

85.310
0.192

M~ximum for
anyone day

*Regulated Pollutant

Pollutant or
pollutant property

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nic.ke1
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals

(b) Raw Material Granulation BAT



mg/l of spent plating solutions used as a raw material

BAT MASS LIMITATIONS FOR THE
SECONDARY PRECIOUS METALS SUBCATEGORY

SECONDARY PRECIOUS METALS SUBCATEGORY SECT - X

0.860
0.620
0.080
0.150
0.610
0.080
0.130
0.370
0.370
0.120
0.610
0.420

58.600

Maximum for
. monthly average

2580

1.930
1.390
0.200
0.370
1.280
0.200
0.280
0.550
0.820
0.290
1.400
1.020

133.300
0.300

Maximum for
anyone day

TABLE X-5 (Continued)

*Regulated Pollutant

Pollutant or
pollutant property

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals

(c) Spent Plating Solutions BAT
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*Regulated Pollutant

(d), Spent Cyanide Stripping Solutions BAT

SECT - X

3.182
2.294
0.296
0.555
2.'257
0.296
0.481
1.369
1.369
0.444
2.257
1.554

216.800

Maximum for
monthly average

7.141 .
5.143
0.74()
'1.369
4.736.
0.740
1.036
2.035 .
3.034
1.073
5.180;
3.774

493.200
1.110

Maximum for
anyone day

mg/troy ounce of gold tripped

SECONDARY PRECIOUS METALS SUBCATEGORY
. , '

TABLE ~-5\(C~ntinu~~)

BAT MASS LIMITATlbNS FOR 'THE ' ..
,SECONDARY PRECIOUS METALS SUBCATEGORY

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals

.Pollutant or
pollutant property
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TABLE X-5 (Continued)

BAT MASS LIMITATIONS FOR THE
SECONDARY PRECIOUS METALS SUBCATEGORY

*Regulated Pollutant

lThis allowance applies to either acid or alkaline wet
air pollution control scrubbers. If both acid and alkaline
wet air pollution control scrubbers are present in a
particular facility the same allowance applies to each.

SECT - X

0.860
0.620
0.080
0.150
0.610
0.080
0.130
0.370
0.370
0.120
0.610
0.420

58.600

1.930
1.390
0.200
0.370
1.280
0.200
0.280
0.550
0.820
0.290
1.400
1.020

133.300
0.300

SECONDARY PRECIOUS METALS SUBCATEGORY

(e) Refinery Wet Air Pollution Control l BAT----
Pollutant or Maximum for Maximum for
pollutant property any one day monthly average

mg/troy ounce of precious metals produced in refinery

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals



mg/troy ounce of gold produced by solvent extraction

(f) Gold Solvent .Extraction Raffinate and Wash Water BAT

BAT MASS LIMITATIONS FOR THE
SECONDARY PRECIOUS METALS SUBCATEGORY

SECT -x

0.542
0.391
0.050
0.095
0.384
0.050
0.082
0.233
0.233
0.076
0.384
0.265

36.920

Maximum for
monthly avera.ge

2583

1.216
0.876' ,
0.126
0.233
0.806
0.126
0.176
0.347, .
0~517

0.183
0.882
0.643

83.980
0.189

Maximum for
anyone day

TABLE X-5 (Continued)

SECONDARY PRECIOUS ~CTALS SUBCATEGORY

Pollutant or
pollutant property

*Regulated Pollutant

Antimony
Arsenic
Cadmium

. Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals



mg/troy ounce of gold produced by electrolysis

TABLE X-5(Continued)

BAT MASS LIMITATIONS FOR 'THE
SECONDARY PRECtOUSMETALS SUBCATEGORY

SECONDARY PRECIOUS METALS SUBCATEGORY SECT - X

---

0.007
0.005
0.000
0.001
0.005
0.000
0.001
0.003
0.003
0.001
0.005
0.004
0.510

Maximum for
monthly average

2584

0.017
0.012
0.002
0.003
0.011
0.002
0.002
0.005
0.007
0.003
0.012
0.009
1'.160
0.003

Maximum for
anyone day

(g) Gold Spent Electrolyte BAT

Pollutant or
pollutant property

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals
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TABLE X-5 (Continued)

BAT MASS LIMITATIONS FOR THE
SECONDARY PRECIOUS METALS SUBCATEGORY

(h). Gold precipitation and Filtration BAT
'0·

pollutant or Maximum for Maximum for
pollutant property any one day monthly average

mg/troy ounce of gold precipitated

Antimony 8.492 3.784

Arsenic 6.116 2.728

Cadmium 0.880 0.352

Chromium 1.628 . 0.660

*Copper 5.632 2.684

*Cyanide 0.880 0.352

Lead 1.232 0.572

Nickel 2.420 1.628

Selenium 3.608 1.628

Silver 1.276 . 0.528

Thallium 6.160 2.684

*Zinc 4.488 1.848

*Ammonia 586.500 257.800

*Combined metals 1.320

*Regulated pollutant

SECT - XSECONDARY· PRECIOUS METALS SUBCATEGORY



(i) Platinum Precipitation and Filtration BAT-

mg/troy ~unce of platinum precipitated

TABLE X-5 (Continued)

BAT MASS LIMITATIONS FOR TaE
SECONDARY PRECIOUS METALS SUBCATEGORY

, .,

SECT - X

4.472
3.224
0.416
0.780
3.172
0.416
0.676
1.924
1.924
0.624
3.172
2.184

304.700

Maximum for
monthly average

2586

10.040
7.228
1.040
1.924
6.656
1.040
1.456
2.860
4.264
1.508
7.280
5.304

693.200
1.560

Maximum for
anyone day

SEcnNDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
pollutant property

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals



mg/troy ounce of palladium.precipitated

(j) Palladium Precipitation and Filtratiol! BAT'

TABLE X-5 (Continued)

BAT MASS LIMITATIONS FOR THE
SECONDARY PRECIOUS· 'METALS SUBCATEGORY

SECT - X

5.160
3.720
0.480
0.900
3.660
0.480
0.780
2.220
2.220
0.720
3.660
2.520

351.600

Maximum for
monthly average

2587

11.580
8.340
1.200
2.200
7.680
1.200
1.680
3.300
4.42,0
1.740
8.400
6.120

799.800
1.800

Maximum for'
any one day·. '

SECONDARY PRECI0r]S METALS SUBCATEGORY

Pollutant or
pollutant property

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc

'*Ammonia
*Combined metals



TABLE X-5 (Continued)

mg/troy ounce of other platinum group metals precipitated

(k) Other Platinum GrouE. r-1etals Precipitation ~~.!2:~ filt~·i":lt·.ion BAT

4.472
3.224
0.416
0.780
3.172
0.416
0.676
1.924·
1.924
0.624
3.172
2.184

304.700

Maximum for
mon t h 1. Y <1 VP. C i':I'jP

2588

10.040
7.228
1.040
1.924
6.656
1.040
1.456
2.860
4.264
1.508
7.280
5.304

693.200
1.560

Mdximum Eor
anyone day

Pollutant or
pollutant property

BAT MASS LIMITATIONS FOR THE
SECONDARY PRECIOUS METALS SUBCATEGORY

*Regulated Pollutant

SECONDARY PRECIOUS METALS SUBCATEGORY

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals



(1) Spent Solution from PGC Salt Production BAT

- ,

mg/troy ounce of gold contained in PGC product

TABLE X-5 (Continued)

BAT MASS LIMITAT~9NS FOR THE
SECONDARY PRECIOUS METALS SUBCATEGORY

SECT -x

0.774
0.558
0.072
0.135
0.549
0.072
0.117
0.333
0.333

'0.108
0.549 .
0.378

52.740

Maximum for
monthly average

2589

1.737
1.251
0.180
0.333 ..
1.152'
0.180'
0.252
0.495
0.738
0.261
1.260
0.918

120.000
0.270

Maximum for
anyone day

SSCONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
pollutant property

*Regu1ated Pollutant

Antimony
Arsenic
Cadmium

, Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals



mg/troy ounce of precious metals produced in ref-inery

TABLE X-5 (Continued)

BAT MASS LIMITATIONS FOR THE
SECONDARY PRECIOUS METALS SUBCATEGORY

SE('ONDARr pqSCIOUS ~·mTi\LS SUBCATEGORY SECT - X

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Maximum for
monthly avera.ge

0.000
0.000
0.00·0
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Maximum for
anyone day

Pollutant or
pollutant property

(n) Equipment and Floor Wash BAT

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Amrnonia
*Combined metals

2590



TABLE X-5(Continued)

BAT MASS LIMITATIONS FOR THE
SECONDARY PRECIOUS METALS SUBCATEGORY

SECT -.- X·

43.000
31.000

4.000
7.500

30.500
4.000
1.500

18.500
18.500

6.000
30.500
21.000

2930~000

Maximum for
Mon t h 1 Y l\ \if' ;-.'\']C:=

2591

96.500
69.500
10.000
18.500
64.000
10.000
14.000
27.500
41.000
14.500,
70.000
51.000
15.000

6665.000

Maximum for
Any One Day

mg/troy ounce of total precious metals produced
th~ough this operation

A,ntimony
Arsenic
Cadmium
Chromium
Copper
Cyanide (total)
Lead
Nickel
Selenium
Silver
Thallium
Zinc
Combined metals
Ainmonia (as N

Pollutant or
pollu~ant Property

(n) Preliminary Treatment BAT
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BAT TREATMENT SCHEME FOR OPTION A
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BAT TREATMENT SCHEME FOR OPTION B
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TECHNICAL APPROACH TO NSPS

NEW SOURCE PERFORMANCE STANDARDS

are
BAT

"SEC1'\'~""XI

SECTION XI

technologies considered for the NSPS optioris
to the t~eatment technologies considered for the

These options are:

SECONDARY PRECIOUS METALS SUBCATEGORY

OPTION A

Treatment
identical
options.

This section describes the t~chnologies for treatment of
wastewater from new sources and presents mass'discharge standards
for regulated pollutants for NSPS in the secondary precious
metals subcategory, basedon,theselected treatment technology~

New plants have the opportunity to design the best and most
efficient production processes and wastewater treatment
technologies without facing the 'added costs and res,trictions
encountered in retr6fittingan existing plant. Therefore, EPA
considered the ~est demonstrated process changes, in~plant

controls, and end-o'f-pipe treatment technologies which reduce
pollution to the maximum extent 'feasible.

o Preliminary treatment with cyanide precipitation (where
required)

o Preliminary treatment with ammonia steam stripping
(where required)

o Chemical precipitation and sedimentation
o Ion exchange end-of-pipe treatment

New source performance standards are equivalent to the best
available technology (BAT) selected for currently existing
secondary precious metal~ plarits.' This result is a consequence
of careful review by the Agendy of a wide range of technical
options for new sourcetreatmentsyste~s. Additionally, there wa~

,nothing found to indicate that the wastewater flows and
characteristics of new plants ,would not be similar to those from
existing plants since the processes used by ne~ sources ar~ not
expected to differ from those used at existing sources., BAT
production normalized discharge rates, which are based on the
best existing practices of the,subcategory, can also be appli.ed
to new sources. These rates are presented in Table XI-l (page
2599) •

EPA proposed that furnace wet air pollution control be given a
zero discharge allowance for new sources, based, on' dry air
pollution control technique~., After reviewing comments recetved"

'on the proposal, EPA has decided to revise the allowance to be
equal to the allowance for furnace w,etai'r pollution control at
BAT. '
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OPTION C

NSPS OPTION SELECTION - PROMULGATION

SECT - XISECONDARY PRECIOUS METALS SUBCATEGORY

OPTION B

EPA proposed that the best available demonstrated technology for'
the secondary precious metals subcategory be equivalent to the
proposed OptionC with additional flow reduction, which included
ammonia steam stripping and cyanide precipitation preliminary
treatment, dry air pollution control for furnace emissions, flow
reduction for refinery wet air pollutiQn control, and end-of-pipe
treatment consisting of chemical precipitation, sedimentation,
and multimedia filtration. Zero discharge for furnace air
pollution control was based on ~ry scrubbing, which is
demonstrated at 11 of 16 plants which control off-gases from the
furnace. Except for furnace air pollution control, EPA proposed
that NSPS wastewater discharge rates be equivalent to the
proposed BAT rates. Flow reduction beyond BAT for the other 13
streams in this subcategory is not demonstrated.

o Preliminary treatment with cyanide precipitation
(where required)

o Preliminary treatment with ammonia steam stripping
(where required)

o Chemical precipitation and sedimentation
o In-process flow reduction of refinery scrubber liquor

and raw material granulation water
o Ion exchange end-of-pipe treatment

NSPS OPTION SELECTION - PROPOSAL- -

o Prelimin~ry treatment with cyanide precipitation
(where' required)

o Preliminary treatment with ammonia steam stripping
(where required)

o Chemical precipitation and sedimentation
o In~process flow reduction to refinery scrubber liquor

and raw material granulation water
o Multimedia filtration
o Ion exchange end-of-pipe treatment

EPA is promulgating best available demonstrated technology for
the secondary precious metals subcategory equivalent to Option C
which includes ammonia steam stripping and cyanide precipitation
preliminary treatment, flow reduction for furnace and refinery
wet air pollution control and raw material granulation, and end
of-pipe treatment consisting of chemical precipitation,
sedimentation, multimedia filtration and ion exchange. As
discussed under BAT option selection-promulgation, 'ion exchange
end-of-pipe treatment is necessary to reduce gold, platinum and
palladium concentrations. Regulatory flows for furnace wet air
pollution control, raw material granulation and spent cyanide
stripping solutions have been revised since proposal, based on
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NEW SOURCE PERFORMANCE STANDARDS

" ',- .; ~-.

SECT - XISECONDARY PRECIOUS METALS SUBCATEGORY

comments received by the Agency on the proposed flow rates. The
promulgated NSPS option is equivalent to the promulgated BAT
option~

REGULATED POLLUTANT PARAMETERS

The Agency has no r~ason to believe that the pollutants that will
be found in., treatable concentrations. in processes wi thin new
sources will be any. different than ~ith existing sources.
Accordin~ly, pollutants and pollutant parameters selected fot
limitation under NSPSi in accordance 'with the rationale of
Sections VI and X, ar~ identical to those ~elected for BAT. The
conventional" pollutant parameters TSS and pH are also selected
for limitation. .

The promulgated NSPS discharge flows for each wastew~ter source
are the sa.me cas the promulgated discharge rates for BAT., except
for furnace wet ~ir pOllution control, and are shown in Table.XI
I (page 2599). The mass of polltitan~ allowed to be, discharged
per mass of product is calqulat:.~d by'in\ll tiplying the· appt:oprJate
treatable concentration· (mg!l)' by the production.· normalized
wastewater discharge flows (liter/troy ounce). The treatable
concentrations are listed in Table VII-21 (page. 248) of Vol~ I.
The results of these calculFltion's are the. production-bas.ed new
source performance standards. These standards are presented in
Tables XI-t (page 2600). .-



TABLE XI-1

NSPS WASTEWATER DISCHARGE RATES FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

Raw material granulation 0.64 I/t.o.

Spent plating solutions 1.1 III

N Spent cyanide stripping solutions 3.7 I/t.e.
1.1l
\D Refinery wet air pollution control 1.0 I/t.o.00

I

Gold solvent extraction raffinate 0.63 I/t.o.

Gold spent elec~rolyte 0.0087 I/t.o.

Gold precipitation and 4.4 I/t.o.
filtration

Platinum precipitation and 5.2 I/t.o.
filtration

Wastewater Stream

Furnace wet air pollution control

BAT Normalized
Discharge Rates

4.5 I/t.o.

Production Normalizing Parameter

Troy ounces of precious metals,
including silver, incinerated or
smelted

Troy ounces of precious metals in
the granulated raw material

Liters of spent plating solution
used as a raw material

Trey ounces of gold stripped

Troy ounces of precious metals
produced in refinery, including
silver

Troy ounces of gold produced by
solvent extraction

Troy ounces of gold produced by
electrolysis

Troy ounces of gold precipitated

Troy ounces of platinum
precipitated

CJl
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TABLE XI-l (Continued)

NSPS WASTEWATER DISCHARGE RATES FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

l.,

N
U1
\.0
\0

Wastewater Stream

Palladium precipitation
and filtration

Other platinum group metals
precipitation and filtration

Spent solution from
PGC salt production

Equipment and floor wash

NOTES.
I/t.o. = liters per troy ounce

. III = liters per liter

BAT Normalized
Discharge Rates

3.5 I/t.o.

5.2 I/t.o.

0.9 I/t.o.

0.0 I/t.o.·

Production Normalizing Parameter·

Troy ounces of palladium
precipitated .

Troy ounces of other platinum
group metals precipitation

Troy ounces of gold contained
in PGC product .

Troy ounces of precious metals
metals including silver produced
inrefin~ry

00
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(a) Furnace Wet Air Pollution Control NSPS

NSPS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

mg/troy ounce of precious metals incinerated or smelted

SECT - XI

Maximum for
monthly average

3.870
2.790
0.360
0.675
2.745
0.360
0.585
1.665
1.665
0.540
2.745
1.890

263.700

54.000
10.0 at all times

TABLE XI-2

2600

8 685
6.255
0.900
1.665
5.760
0.900
1.260
2.475
3.690
1.305
6.300
4.590

599.900
1.350

67.500
7.5 to

Maximum for
anyone .day

SECONDARY PRECIOUS ME~ALS SUBCATEGORY

Pollutant or
pollutant property

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Amrnonia
*Combined metals
*TSS
*pH Within the range of



mg/troy ounce of precious metals in the granulated raw material

TABLE XI-2 (Continued)

NSPS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

seCONDARY PRECIOUS METALS SUBCATEGORY SECT - XI

Maximum for
monthly average

~ ..

0.550
0.397
0.051
0.096
0.390
0.051
0.083
0.237
0.237
0.077
0.390
0.269

37.500

7.680
10.0 at all times

2601

·1.235.
0.890
0.128
0.237
0.819
0.128
0.179
0.352
0.525
0.186
0.896
0.653

85.310
0.192
9.600

7.5 to

Maximum for
anyone day

Pollutant or
pollutant property

*Regu1ated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc .
*Ainmonia
*Combined metals
*TSS
*pH Within the range of

(b) Raw Material Granulation NSPS



mg/liter of spent plating solutions used as a raw material

TABLE XI~2 (Continued)

NSPS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

SECONDARY PRECIOUS METALS SUBCATEGORY SECT - XI

Maximum for
monthly average

0.860
0.620
0.080
0.150
0.610
0.080
0.130
0.370
0.370
0.120
0.610
0.420

58.600

12.000
10.0 at all times

2602

1.930
1.390
0.200
0.370
1.280
0.200
0.280
0.550
'0.820
0.290
1.400
1.020

133.300 '
0.300

15.000
of 7.5 to

Maximum for
anyone day

Pollutant or
pollutant property

*Regulated Pollutant

(c) Spent Plating Solutions NS~S

Antimony
Arsenic
Cadmium
Chromium
*Cbpper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals
*TSS
*pH Within the range



(d) Spent Cyanide Stripping Solutions NSPS

TABLE XI-2 (Continued)

NSPS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

mg/troy ounce of gold stripped

Antimony 7.141 ' 3.182
Arsenic 5.143 2.2S)4
Cadmium 0.740 ' 0.296
Ch,romium 1.369 0.555
*Copper 4.73'6 2.257
*Cyanide 0.740 0.296

, Lead 1.036 0.481
Nickel , 2.035 1.36'9
Selenium 3.034 1.369
Silver 1.073 0.444
Thallium 5.180 2.257
*Zinc 3.774 1.554
*Ammonia 493.200 216.800
*Combined metals 1.110
*TSS 55.500 44.400
*pH Within the range of 7.5 to 10.0 at all times

SECT - XI

Maximum for
monthly average,

2603

Maximum for
any ,one day

SECONDARY PRECIOUS METALS SUBCATEGORY

*Regulated Pollutant

Pollutant or
pollutant property
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mg/troy ounce of precious metals produced in refinery

(e) Refinery Wet Air Pollution Control l NSPS

. SECT - XI

Maximum for
monthly average

0.620
0.080
0.150
0.610
0.080
0.1.30
0.370
0.370
0.120

.0.610
0.420

58.600

12.000
10.0 at all times

1.390
0.200
0.370.
1.280
0.200
0.280
0.550
0.820
0.290
1.400
1.020

133.300
0.300

15.000
of 7.5 to

Maximum for
anyone day

SECONDARY PRECIOUS METALS SUBCATEGORY

*Regulated Pollutant

IThis allowance applies to either acid or alkaline wet
air pollution control scrubbers. If both acid and alkaline
wet air pollution control scrubbers are present in a
particular facility the same allowance applies to each.

TABLE XI-2 (Continued)

NSPS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
pollutant property

Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Arnmonia
*Combined metals
*TSS
*pH Within the range
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NSPS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY
..... !

. SECT - 'XI :

Maximum for·
monthly average

Maximum for
anyone day

TABLE XI-2 (Continued)

mgjtroy ounce of gold produced by solvent extraction

SECONDARY PRECIOUS METALS SUBCATEGORY

, .
~"" :

(f) Gold. Solvent Extraction Raffinate and Wash Water NSP~

Pollutant or
pollutant pr?perty

*Regulated Pollutant

Antimony 1.216 . 0.542
Arsenic 0.876 0.391
Cadmium 0.126 0.050
Chromium 0.233' . 0.095
*Copper 0.806 0.384
*Cyanide 0.126 . 0.050
Lead 0.176 0.082
~ickel 0.347 . 0.233 . .
Selenium 0.517 0.233
Silver 0.183. 0.076
Thallium 0.882 0.384
*Zinc 0.643 0.265
*Ammonia 83.980 36.920·
*Combined metals 0.189.
*TSS 9.450. 7.560 ' , .. ' ~

*pH Within the range of 7.5 to l.0.0 at all. tim~,s .



mg/troy ounce of gold produced by electrolysis

TABLE XI-2 (Continued)

NSPS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

S~CONOARY PRECIOUS METALS SUBCATEGORY SECT - XI

Maximum for
monthly average

0.007
0.005
0.000
0.001
0.005
p.OOO
0.001
0.003
0.003
0.001
0.005
0.004
0.510

0.104
10.0 at all times

2606

0.017
0.012
0.002
0.003
0.011
0.002
0.002
0.005

·0.007.
0.003
0.012
0.009
1.160
0.003
0.131

7.5 to

Maximum for
anyone day

*Regu1ated Pollutant

Pollutant or
pollutant property

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals
*TSS
*pH Within the range of

(g) Gold Spent Electrolyte NSPS



, . :"
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rri'g/troy ounce' of gold precipitated

SECT -" XI

,Maximum for
monthly average

, Maximum for
',. anyone' day

SECONDARY PRECIOU,S METl\LS SUBCATEGORY

TABLE, 'XI-2 '(Continued)

NSPSF'OR THE SEGONDARY PRECIOUS METALS SUBCATEGORY

, ,

*Regulated Pollutant

Pollutantot
pollutant property

Antimony 8.492 3.784 '
Arsenic6~116 2.728
Cadmium 0.880 0.352
Chromium 1.628 0.660
*Copper " . ,5.632, 2.684,
~Cyanide 0.880 0.352
Lead 1.232 0.512
Nickel, ,", ,2.420 1.628
Selenium, ' 3.608 1.628
Silver ,1.276 0.528 ,
Thalliu~ '6~160 2~684

*Zinc 4.488, 1.848
*Ammonia 586.500 257.800
*Combined meta~s ' , 1.320
*TSS, , 65.000 52.800
*pH Within the ,range of 7.5 to 10.0 at all times

(h) Gold precipitation and Filtration NSPS



SECONDARY PRECIOUS MSTALS SUBCATEGORY

mg/troy ounce of platinum precipitated

(i) Platinum Precipitation and Filtration NSPS

4.472
3.224
0.416
0.780
3.172
0.416
0.676
1.924
1.924
0.624
3.172
.2.184

304.700

62.400
at all times

Maximum for
monthly average

10.040
7.228
1.040
1.924
6.656
1.040
1.456
2.860
4.264
1.508
7.280
5.304

693.200
1.560
78.000

o·f. 7.5 to 10.0

Maximum for
anyone day

*Regulated Pollutant

TABLE XI-2 (Continued)

NSPS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals
*TSS
*pH Within the range

Pollutant or
pollutant property

2608



NSPS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

(j) Palladium Precipitation and Filtration NSPS

Pollutant or Maximum for Maximum for
"

pollutant property anyone day monthly average

mg/troy ounce of palladium precipitated

Antimony 11.580 5.160
Arsenic 8u340 3.720
Cadmium 1.200 0.480
Chromium 2.220 0.900
*Copper 7.680 3.660
*Cyanide 1.200 0.480
Lead 1.680 0.780
Nickel 3.300 2.220
Selenium 4.920 2.220
Silver 1.740 0.720
Thallium 8.400 3.660
*Zinc 6.120 2.520
*Ammonia 799.800 351.600
*Combined metals 1.800
*TSS 90.000 72.000
*pH Within the range of 7.5 to 10.0 at all times

:-;Ec'r- XI

TABLE XI-2 (Continued)

2609

SECONDARY PRECIOUS ~;tE'I'l\LS SU8CATEGC):1Y

*Regulated Pollutant



mg/troy ounce of other platinum group metals precipitated

(k) Other Platinum Group Metals Precipitation and Filtration NSPS

TABLE XI-2 (Continued)

NSPS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

SECT - XI

Maximum for
monthly average

4.472
3.224
0.416
0.780
3.172
0.416
0.676
1.924
1.924
0.624
3.172
2.184

30.4.700

62.400
10.0 at all times

10.040
7.228
1.040
1.924
6.656
1.040
1.456
2.860
4.264
1.508
7.280
5.304

693.200
1.560

78.000
7.5 to

Maximum for
anyone day

SECONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
pollutant property

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals
*TSS
*pH Within the range of

2610



NSPS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

mgjtroy ounce of g61d contained in PGC product

(1) Spent Solution from PGC Salt Production NS?S

SECT - XI

Maximum for
monthly average

0.774
0.558
0.072
0.135
0.549
0.072
0.117
0.333
,0.333
0.108
0.549
0.378

52.740

10.800
10.0 at all times

2611

1.737
1.251
0.180
0.333
1.152
0.180
0.252
0.495
0.738
0.261
1.260
0.918

120.000
0.270

13.500
of 7.5 to

Maximum for
anyone day

TABLE XI~2(Continued)

SECONDARY PRECIOUS ME'rA.LS SUBCATEGORY

Pollutant or
pollutant property

*Regu1ated Pollutant

Antimony·
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead·
Nickel
Selenium
Silver
Thallium
*Zinc

»*Ammonia
*Combined metals·
*TSS
*pH Within the range



NSPS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

mg/troy ounce of precious metals produced in refinery

m~cn'm;\:<.'{ PREC [Off'; >'FTt\LS SUF3Cl\TEGORY

0.000
0.000
0.000
0.000
'0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

seCT - XI

Maximum for
monthly average

0.000
10.0 at all times

2612

0.000.
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

7.5 to

Maximum for
anyone /day

TABLE XI-2 (Continued)

Pollutant or
pollutant property

(m) Equipment and Floor Wash NSPS

*Regulated Pollutant

Antimony
Arsenic
Cadmium
C~ romium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver'
Thallium
*Zinc
*Arnmonia
*Combined metals
*TSS
*pH W... thin the range of



mg/troy, ounce of total precious metals produced
through this qperation

TABLE XI-2 (Continued)

NSPS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

2613

SECT - XI

43.000
31.000

4.000
7.500

30.5'00
, 4.000
6.500

18.5.00
18.500

6.000
30.500
2l~000

2930.000
600.000

Maximum for
Monthly Average

Within the range of 7.5 to 10.0
at all times

96.500
69.500
10.000
18.500
64.000
10.000
14.000
27.500
4i.000
14.,500
70.000
51.000
15.000

6665.000
750.000

Maximum for
Any One Day

SECONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
Pollutant Property

Antimony
Arsenic
C.admium
Chromium
Copper
Cyanide (total)
Lead
Nickel
Selenium
Silver
Thallium
Zinc
Combined metals
Ammonia (as N)
Total suspended

, solids
pH

1Ql,Preliminary Treatment NSPS
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TECHNICAL APPROACH TO PRETREATMENT

INDUSTRY COST AND POLLUTANT REMOVAL ESTIMATES

SECT. - XII

SECTION XII

PRETREATMENT STANDARDS

describes the control and treatment technologies for
of process wastewaters from existing sources and new

the secondary precious metals subcategory.
standards for regulated pollutants are presented

selected control and treatment technology.

SECONDARY PRECIOUS METALS SUBCATEGORY

This section
pretreatment
sources in
Pretreatment
based on the

The industry cost and pollutant removal estimates of each
treatment option were used to determine the most cost-effective
option. The methodology applied in calculating pollutant removal
estimates and plant compliance costs is discussed .in Section X.
Table XII-l (page 2619) shows the estimated pollutant removal
benefits for indirect dischargers. A comparison of proposal and
promulgation compliance costs for indirect dischargers are
presentedd in Table XII-2 (page 2620).

The Agency compares percentage removal rather than the mass or
concentration of pollutants discharged because the latter would
not take into account the mass of· pollutants discharged to the
POTW from non-industrial sources or the dilution of the
pollutants in the POTW effluent to lower concentrations due to
the addition of large amounts of non-industrial wastewater.

Before proposing and promulgating pretreatment standards, the
Agency examines whether the pollutants discharged by the industry
pass through the POTW or interfere with the POTW operation or its
chosen sludge disposal practices. In determining· whether
pollutants pass through a well-operated POTW achieving secondary
treatment, the Agency compares the percentage of a pollutant
removed by POTW with the percentage removed by direct dischargers
applying the best available technology economically achievable. A
pollutant is deemed to pass through the .PQTW when the average
percentage removed nationwide by well-operated POTW meeting
secondary treatment requirements, is less than the percentage
removed by direct dischargers c6mplyingwith BAT effluent
limitations guidelines for that pollutant. (See generally, 46 FR
at 9414-16 (January 28, 1981».

This definition of pass through satisfies two competing
objectives set by Congress: (1) that standards for indirect
dischargers be equivalent to standards for direct dischargers
while at the same time, (2) that the treatment capability and
performance of the POTW be recognized and taken into account in
regulating the discharge of pollutants from indirect dischargers.



2616

OPTION A

OPTION B

SECT - XIISECONDARY PRECIOUS METALS SUBCATEGORY

o Preliminary treatment with cyanide precipitation
(where required)

o Preliminary treatment with ammonia steam stripping
(where required)

o Chemical precipitation and sedimentation
o In-process flow reduction of furnace and refinery ,

scrubber liquor as well as for raw material granulation
water

o Ion exchange end-of-pipe treatment

o Preliminary treatment with cyanide precipitation
(where required)

o Preliminary treatment with ammonia steam stripping
(where required)

o Chemical precipitation and sedimentation
o In-process flow reduc~ion of furnace and refinery

scrubber liquor as well as for raw material granulation
water

o Multimedia filtration
o Ion exchange end-of-pipe treatment

PRETREATMENT STANDARDS FOR EXISTING AND NEW SOURCES

o Preliminary treatment with cyanide precipitation'
(where required)

o Preliminary treatment with ammonia steam stripping
(where required)

o Chemical precipitation and sedimentation
o Ion exchange end-of-pipe treatment

A description of each option is presented in Sections X and XI,
while a more detailed discussion, including pollutants ,controlled
by each treatment process is presented in Section VII of Vol. I.

Options for pretreatment of wastewaters from both existing and
new sources are based on increasing the effectiveness of end-of
pipe treatment technologies. All in-plant changes and applicable
end-of-pipe treatment processes have been discussed previously in
Sections X and XI. The options for PSES and PSNS, therefore, are
the same as the BAT and NSPS options discussed in Sections X and
XI, respectively. .

Treatment technologies considered for the PSES and PSNS options
are:

OPTION C

PSES OPTION SELECTION
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PSNS OPTION SELECTION

EPA promulgated PSESequal to BAT (Option C) for this
subcategory. It is necessary to promulgate this PSES to prevent
pass-through of copper, cyanide, zinc, ammonia, gold, platinum
and palladium. These priority pollutants are removed by a well
operated POTW achievin~secondary treatment at an average of 32
percent, while BAT level technology removes approximately 99
percent.

SECT - XIISECONDARY PRECIOUS METALS SUBCATEGORY

We are promulgating PSNS equivalent to NSPS (Option C). The
technology basis for promulgated PSNS is identical to NSPS. This
is equivalent to PSES and BAT. The same pollutants pass through
at PSNS as at PSES, for the same reasons. We know· of no
economlcally feasible, demonstrated technology that is better
than NSPS technology. The NSPS flow allowances are based on
minimization of process wastewater wherever possible through the

-use of holding tanks to recycle wet scrubbing wastewater and raw
material granulation water. The discharges are based Qn - recycle 
of these waste streams (see Section X - Recycle of Water Used in
Wet Air Pollution Control). -
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PRETREATMENT STANDARDS

Pollutants selected for limitation, in accordance with the
rationale of Sections VI and X, are identical to those selected
for limitation for BAT. It is necessary to piomulgate PSES and
PSNS to prevent the pass-through of copper, cyanide, zinc,
ammonia, and combined metals (gold, platinum, and palladium),
which are the limited pollutants.

that
this

SECT - XII.SECONDARY PRECIOUS METALS SUBCATEGORY

EPA believes that the promulgated PSNS are achievable, and
they are not a barrier to entry of new plants into
subcategory.

REGULATED POLLUTANT PARAMETERS

Pretreatment standards are based on the treatable concentrations
from the selected treatment technology, (Option C), and the
discharge rates determined in Sections X and XI for BAT and NSPS,
respectively. A mass of pollutant per mass of product (mg/troy
ounce) allocation is given for each subdivision within the sub
category. This pollutant allocation is based on the product of
the treatable concentration from the promulgated treatment (mg/l)
and the production normalized wastewater discharge rate (liter/
troy ounce).· The achievable treatment concentrations for BAT are
identical to those for PSES and PSNS. These concentrations are
listed in Table VII-21 (page 248) of Vol. I. PSES and PSNS are
presented in Tables XII-4 (page 2623) and XII-5 (page 2637).



Table XII-l

POLLUTANT REMOVAL ESTIMATES FOR INDIRECT DISCHARGERS

Option A Option A Option II qption B Option G Option C CIl
t:rJ

Raw Waste Discharge Relloved Discharge Removed Discharge Removed n
Pollutant (kg{yr) (kg{yr) ~L1:!:.L (kg{yrL (kg{yrL 1!5Il..l!:.L ~L 0

Z

Antimony 34.87 9.85 25.01 8.15 26.72 6.31 28.5b t:I
:J:>I

Arsenic 12.16 '5.73 6.1.2 1•• 61 7.55 3.40 8.75
~Cadmlull 17.02 2.96 14.06 1. 13 15.88 0.70 16.31

'Chromium (Total) 187.43 2.96 184.47 1. 20 186.22 1.00 186.42
Ilj

Copper 2,603.86 21.71 2,582.15 8.31 2,595.55 5.59 2,598.27 ::0
Cyanide (Total) 881.57 19.53· -. 862.04 15.59 865.98 15.34 866.28 t:rJ
lead 112.19 4.49 108.29 1.72 111.07 1.15 111.64 n
Mercury 0.10 0.09 0.00 0.09 0.01 0.09 0.01 H

Nickel 1,161.39 27.70 1,133.69 10.60 1,150.79 3.15 1,158.24 0c::
Selenium 2,630.50 H.12 2,619.43 4.19 2,626.36 2.79 2,627.76 en
Silver 42.41 3.74 38.67 1.43 40.98 1.00 41.41

Thallium 11.62 5.47 6.15 4.37 7.25 3.23 8.38 s:
N Zinc 102,677.88 12.35 102,665.53 4.73 102,673.15 3.30 102,674.59 t:rJ

0\
1-3

I--' TOTAL TOXICS 110,373~62 127.io 110,245.92 66.13 110,307 .• 49 47.06 110,326.56
:J:>I

\D
t"I
CIl

Ammonia 10,962.04 884.29 10,077.75 427.92 10,534.12 427.92 10,534.12 CIl
Cobalt 5.04 1.68 3.36 0.71 4.33 0.48 4.57 c::
Fluoride 12.12 10.57 '1.54 9.84 2.27 9.84 . 2.27 tIl

Gold 39.43 0.39 39.04 0.17 39.26 0.17 39.26 n
Pl.at Inui; ! "'.96 0.39. 11Q 57 0.11 . 17.79 0.17 17.79 :J:>I

1-:1

Palladium 17.96 0.39 17.57 .0.17 17.79 0.17 17.79 i:i3
(j)

TOTAL NONCONVENTIONALS 11,054.55 896.71 10,156:84 438.99 .10,615.56 438.76 10,615.79 0
::0

TSS 61,714.13 449.16 61,264.96 171.9/. 61,542.19 .37.25 61,676.87
....:: .

Oil and Grease 37.66 32.87 4.78 30.51 7.15 30.51 7.15

TOTAL CONVEN'flONAL.S 61.751.18 482.04 61 ,269.75 . 202.44 61,549.34 67.76 61,684.03 CIl

TOTAL POLLUTANTS·
t:rJ

183..179.95 1,507.45 181,672.50 707.55 182,472.40 553.58 182,626.37 n
1-3

Option A - Chemical precipitation, sedimentation, ion eKchange, ammonia steam stripping, and cyanide precipitation.
. I

:x:
Option B -·Chemical precipitation, sedimentation, ion eKchange, ammonia steam stripping, cyanide precipitation, and flow H

reduction •.
H

Option C -' Chemical precipitation, sedimentation, ion eKchange, ammonia;.steam stripping, cyanide precipitation, flow
reduction, and filtration.
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COST OF COMPLIANCE FOR THE SECONDARY
PRECIOUS METALS SUBCATEGORY

INDIRECT DISCHARGERS

Total Required Total
Option Capital Cost Annual Cost

A 1,774,400 1,078,000

B 1,707,000 1,034,000

C 1,,809,400 1,100,500

SECT - XII

TABLE XII-2

SECONDARY PRECIOUS METALS SUBCATEGORY



TABLE XII-3

PSES AND PSNS WASTEWATER DISCHARGE RATES FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

0.0087 l/t.o. Troy ounces of gold produced by
electrolysis

4.4 l/t.o. Troy ounces of gold precipitated

5.2 l/t.o •. Troy ounces of platinum
precipitated .

Raw material granulation 0.64 l/t.o.

Spent plating solutions 1.1 III

N
Spent cyanide stripping solutions 3.7 l/t.o.

m
N Refinery wet air pollution control 1.0 l/t.o.
~

Wastewater Stream

Furnace wet air pollution control

Gold solvent extraction raffinate

Gold spent electrolyte

Gold precipitation and
filtration

Platinum precipitation and
filtration

BAT Normalized
Discharge Rates

4.5 l/t.o.

0.63 l/t.o.

Production Normalizing Parameter

Troy ounces of precious metals,
including silver,i.:ncinerated or
smelted .

Troy ounces of precious metals in
the granulated raw material

Liters of spent pl~ting solution
used as a raw material

Troy ounces of gold stripped

Troy ounces of precious metals
produced in refinery, including
silver .

Troy ounces of gold produced by
solvent extrac~ion

rn
t:tj
n
~

§
I"d
l;d
I:;E:l
n
Hg
(f)

s:
.tJ:j
t-3
:J:lI
t"l
Ul

til
c::
tJ:I
()

~
tr:I
G.lo
~

Ul
tr:I
()
t-3

:x:
H
H



TABLE XII-3 (Continued)

PSES AND PSNS WASTEWATER DISCHARGE RATES FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

l\J
0\
l\J
l\J

Wastewater Stream

Palladium precipitation
and filtration

Other platinum group metals
precipitation and filtration

Spent solution from
PGC salt production

Equipment and floor wash

NOTES
l/t.o. = liters per troy ounce
III =liters per liter

BAT Normalized
Discharge Rates

3.5 l/t.o.

5.2 l/t.o.

0.9 l/t.o.

0.0 l/t.o.

Production Normalizing Parameter

Troy ounces of palladium
precipitated

Troy ounces of other platinum
group metals precipitation

Troy ounces of gold contained
in PGC product

Troy ounces of precious metals
metals including silver produced
in refinery

00
t:z:ln

~
~
ttl
!:U
t:z:ln
H

g
00

iii
~
totm
00
c::
tJj-
o

~
Q
o
rJ

00
t:z:l
n
8
1-

>:
H
H



(a) Furnace Wet Air Pollution Control PSES

PSES FOR THE SECONDARY PREC~OUS METALS SUBCATEGORY

mg/troy ounce of precious metals incinerated or smelted

SECT - XII

3.870
2.790
0.360
0.675
2.745
0.360
0.585
1.665
1.665
0.540
2.745
1.890

263.700

Maximum for
monthly average

TABLE XII-4

2623

8.685 .
6.255
0.900 .
1.665
5.760
0.900
1.260
2.475
3.690
1.305
6.300
4.590

599.900
1.350

Maximum for
anyone day

· SECONDARY PRECIOUS METALS· SUBCATEGORY

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals

Pollutant or
pollutant property



mg/troy ounce of precious metal in the granulated raw material

SECONDARY PRECIOUS METALS SUBCATEGORY

(b) Raw Material Granulation PSE~'

SECT - XII

0.550
0.397
0.051
0.096
0.390
0.051
0.083
0.237
0.237
0.077
0.390
0.269

37.500

Maximum for
monthly average

2624

1.235
0.890
0.128
0.237
0.819
0.128
0.179
0.352
0.525
0.186
0.896
0.653

85.310
0 ..192

,Maximum for
anyone day

Pollutant or
pollutant property

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals



mg/liter of spent plating solutions used as a raw material

TABLE XII-4 (Continued)

PSES FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

SECONDARY PRECIOUS METALS SUBCATEGORY

0.860
0.620
0.080
0.150
0.610
0.080
0.130
0.370
0.370
0~120

0.610
0.420

58.600

SECT ,- XII

Maximum for
monthly average,

2625

1. 930
1.390
0.200
0.370
1.280
0.200

, 0.280
0.550
0.820
0.290
1.400
1.020

133.300
0.300

Maximum for
anyone day

*Regu1ated Pollutant

'/

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals

Pollutant or
pollutant property

(c) Spent Plating Solutions PSES
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*Regulated Pollutant

Cd) Spent Cyanide Stripping Solutions PSES .

SECT -'XII

3.182
2.294
0.296
0.555
2.257
0.296
0.481
1.369
1.369
0.444
2.257
1.554

216.800

Maximum for
monthly average

7.141
5.143
0.740
1.369
4.736
0.740
1.036
2.035'
3.034
1.073
5.180
3.774

493.200
1.110

Maximum for
anyone day

TABLE XII-4 (Continued).

mg/troy ounce of gold stripped

SECONDARY PRECIOUS r-lETALS SfmCATEGORY

Pollutant or
pollutant property

PSES FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals
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mg/troy ounce of precious metals produced in refinery

(e) Refinery Wet Air POllution Control l PSES

SECT':'" XII

0.860
0.620
0.080
0.150
0.610
0.080
0.130
0.370
0.370
0.120·
0.610
0.420

58.600

.Maximum for
monthly average

1.930
1.390
0.200
0.370
1.280
0.200
0.280
0.550
0.820
0.290
1.400
1.020

133.30.0
0.300

Maximum for
any·one day

SECONDARY 'PRECIOUSMETALS SUBCATEGORY

TABLE XII-4(Continued)

PSES. FOR THE SECONDARY PRECIOUS METALS SUBCATEGOR~

Pollutant or
pollutant property

*Regulated Pollutant

I This allowance applies to either acid or alkaline wet
air pollution control scrubbers. If both acid and alkaline
wet air pollution control scrubbers are present in a
particular facility the same allowance applies to each.

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Seleniu~

Silver
Thallium
*Zinc
*Ammonia
*Combined metals



(f) Gold Solvent Extraction Raffinate and Wash Water NSPS

fig/troy ounce of gold. produced by solvent extraction

TABLE XII-4 (Cont~nued)

PSES FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

SECT - XII

0.542
0.391
0.050
0.095
0.384
0.050
0.082
0.233
0.233
0.076
0.384.
0.265

36.920

Maximum for
monthly average

.1.216
0.876
0.126
0.233
0.806
0.126
0.176
0.347
0.517
0.183
0.882
0.643

83.980
0.189

Maximum for
anyone day

SECONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
pollutant property

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals

2628



mg/troy ouhce of. gold produ6ed by electrolysi~

TABLE XII-4 (Continued)

PSES fOR THE SECONDARY PRECIOUS METALS SUBCAT~GORY

0.007
0.005
0.000
0.001
0.005
0.000
0.001
0.003
0.003
o.ooi
0.005
0.004
0 •. 510

Maximum for
monthly average

2629

0.017
0.012
0.002 .
0.003
0'.011
0.002
0.002
0.005
0.007
0.003
0.012
0.009
1.160 ,
0.003

Maximum for.
anyone day

metals

*Regulated Pollutant

SECONDARY PRECIOU~ M~TALSSUBCATEGORY'

Antimony
Arsenic
Cadmium
Chromium
*copper
*cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*combined

Pollutant or'
pollutant property

(g) Gold sp~nt El~ctr61yte PSES .



(h) Gold Precipitation and Filtration PSES

mg/troy ounce of gold precipitated

TABLE XII-4 (Continued)

PSES FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

SECT - XII

3.784
2.728
0.352
0.660
2.684
0.352
0.572
1.628
1.628
0.528
2.684
1.848

257.800

Maximum for
monthly average
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8.492
6.116
0.880
1.628
5.632
0.880
1.232
2.420
3.608
1.276
6.160
4.488

586.500
1.320

Maximum for
anyone day

SECONDARY PRECIOUS METALS SUBCA~EGORY

Pollutant or
pollutant property

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
.Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Arnmonia
*Combined metals



mg/troy ounce of platinum precipitated

PSES FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

(i) Platinum Precipitation and Filtration PSES

SECT - XII

4.472
3.224
0.416
0.780
3.172
0.416
0.676
1.924
1.924
0.624
3.172
2.184

304.700

Maximum for
monthly average

2631

10.040
7.228
1.040
1.92<1
6.656
1.040
1.456
2.860
4.264
1.508
7.280
5.304

693.200
1.560

Maximum for
any ope day

TABLE XII-4 (Continued)

SECONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
pollutant pr~perty

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead.
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals



TABLE XII-4 (Continued).

SECONDARY PRECIOUS METALS SUBCATEGORY , SECT - XII

mg/troy ounce of p.alladium precip~tated

5.160
3.720
0.480
0.900
3.660
0.480
0.780
2.220
2.220
0.720
3.660
2.520

351.600

Maximum fpr
monthly average·
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11.580
8.340
1.200
2.200
7.680
1.200
1.680
3.300
4.920
1.740
8.400
6.120

799.800
1.800

Maximum for
anyone day

Pollutant or
pollutant property

(j) Palladium Precipitation and Filtration.PSES

PSES FOR THE SECONDARY PRECIOUS METALS: SU~CATEGORY

*RegulatedPollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals



mg/troy ounce of other platinum group metals precipitated

(k) Other Platinum Group Metals Precipitation and Filtration PSES

TABLE XII-4 (Continued)

PSES FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

SECT - XII

4.472
3.224
0.416
0.780
3.172
0.416
0.676
1.924
1.924
0.624
3.172
2.184

304.700

Maximum for
monthly average

2633

10.040
. 7.228
1.040
1.924
6.656
1.040
1.456
2.860
4.264
1.508
7.280
5.304

693.200
1.560

Maximum for
anyone day

SECONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
pollutant property

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead .
Nickel
Selenium
Silver

. Thallium
*Zinc
*Ammonia
*Combined metals



Solution from PGC Salt Production PSES

TABLE XII-4 (Continued)

PSES FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

mg/troy ounce of gold contained in PGC product

SECT - XII

0.774
0.558
0.072
0.135
0.549
0.072
0.117
0.3.33
0.333
0.108
0.549
0.378

52.740

Maximum for
monthly average

2634

1. 737
1.251
0.180
0.333
1.152
0.180
0.252
0.495
0.738
0.261
1.260
0.918

120.000
'0.270

Maximum for
anyone day

SECONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
pollutant property

*Regulated Pollutant

(1)

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals



mg/troy ounce of precious metals produced in refinery

TABLE XII-4 (Continued)

PSES FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

SECONDARY PRECIOUS METALSSUBCATEGbRY

0.000
0.000
0.000
0.000
0.000
o. ,000
0.000
0.000
0.000
0.000
0.000
0.000,
0.000

SECT - XII

Maximum Ear
monthly average

2635

0.000
0.000
o.ooo~

o. 0'00
0.000
o. 000'
0.000
0.000
0.000
0.000
0.000
0.000

. o. 000
0.000

Maximum for
. anyone day.

Pollutant or.
pollutant property

(m) Equipment and Floor Wash PSES .

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper

-*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals



mg/troy ounce of total precious metals produced
through this operation

TABLE XII~4 (Continued)

PSES FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

SECONDARY PRECIOUS METALS SUBCATEGORY SECT - XII

43.000
31.000

4.000
7.500

30.500
4.000
6.500

18.500
18.500

6.000
30.500
21.000

2930.000

Maximum. for
Monthly Average

2636

96.500
69.500
10.000
18.500
64.000
10.000
l4~000

27.500
41.000
14.500
70.000
51.000
15.000

6665.000

Maximum for
Any One Day

(n) Preliminary Treatment PSES

Pollutant or
Pollutant Property

Antimony
Arsenic
Cadmium
Chromium
Copper
Cyanide (total)
Lead
Nickel
Selenium
Silver
Thallium
Zinc
Combined metals
Ammonia (as N)



. ,,
mg/troy'ounce of precious metals incinerated or smelted

TABLE XII-5
. ' ~ :.

PSNS FOR THE SECONDARY PRECIOUS METAIJS SUBCATEGORY
I

.-.:.

(a) Furnace Wet Air Pollution Control PSNS
>•

Pollutant or Maximum for, '1:3 . Maximum for
pollutant property any one day monthly average

SECONDARY PRECIOUS METALS SUBCATEGORY

, " .:

- ~ ,- ~.: " ' ' .

3.870
2.790
0.360
0.675
2.745
0.36,0
0.585
1.665
1.665
0.540
2.745
1.890

263.700

. ,SECT .,. XIT

2637

8.685
6.255
0.900
1.665

'5.760
0.900
1.260
2.475
3.690
1.305
6.300
4.590

599.900
1.350

*Regulated Pollutant

Antimony
Arsenic '
Cadmium
Chromium
*Copper
*Cyanide'
Lead

, Nickel.
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals



mg/troy ounce of precious metals in the granulated raw material

TABLE XII-5 (Continued)

PSNS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

SECONDARY PRECIOUS METALS SUBCATEGORY SECT - XII

0.550
0.397
0.051
0.096
0.390
0.051
0.083
0.237
0.237
0.077
0.390
0.269

37.500

Maximum for
monthly average,

2638

1.235
0.890
0.128
0.237
0.819
0.128
0.179

.0.352
0.525
0.186
0.896
0.653

85.310
0.192

Maximum for
anyone day

*Regulated Pollutant

Pollutant or
pollutant property

(b) Raw Material Granulation PSNS

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals



mg/liter of spent plating solutions used as a raw material

TABLE XII-5 (Continued)

PSNS FOR THE SECONDARY PRECIOUS METALS SUBCB~EGORY

SECONDARY PRECIOUS METALS SUBCATEGORY SECT - XII

0.860
0.620
0.080
0.150
0.610
0.080
0.130
0.370
0.370
0.120
0.610
0.420

58.600

Maximum for
monthly average

2639

1.930
1.390
0.200
0.370
1.280
0.200
0.280
0.550
0.820
0.290
1.400
1.020

133.300
0.300

Maximum for
anyone day

Pollutant or
pollutant property

(c) Spent Plating Solutions PSNS

*Regulated Pollutani

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Leaq
Nickel
Selenium
Silver

. Thallium
*Zinc
*Ammonia
*Combined·metals



(d) Spent Cyanide Stripping Solutions PSNS

TABLE XII-5 (Continued)

PSNS FOR THE SECONDARY ~RECIOUS METALS SUBCATEGORY

SECONDARY PRECIOUS METALS SUBCATEGORY SECT - XI~

3.182
2.294
0.296
0.555
2.257
0.296
0.481
1.369
1.369
0.444
2.257
1.554

216.800

Maximum for
monthly average

2640

7.141
5.143
0.740
1.369
4.736
0.740
1.036
2.035
;3. 034
1.073
5.180
3.774

493.200
1.110

Maximum for
anyone day

mgjtroy ounce of gold
stripped

*Regulated Pollutant

Pollutant or
pollutant property

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals
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PSNS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

mg/troy ounce of precious metals produced in refinery

SECT - XII

0.860
0.620
0.080
0.150
0.610
0.080
0.130
0.370
0.370
0.120
0.610
0.420

58.600

Maximum for
monthly average

1. 930
1.390
0.200
0.370
1.280
0.200
0.280
0.550
0.820 .
0.290
1.400
1.020

133.300
0.300

Maximum for
anyone day

TABLE XII-5 (Continued)

SECONDARY PRECIOUS METALS SUBCATEGORy

Pollutant or
pollutant property

(e) Refinery Wet Air Pollution control l PSNS

*Re9ul~ted Pollutant

lThis allowance applies to either acid or alkaline wet
air pollution control scrubbers. If both acid and alkaline
wet air pollution· control scrubbers are present in a
particular facility the same allowance applies to each.

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals



mg/troy ounce of gold produced by solvent extraction

(f) Gold Solvent Extraction Raffinate and Wash Water PSNS

TABLE XII-5 (Continued)

PSNS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

SECT - XII

0.542
0.391
0.050
0.095
0.384
0.050
0.082
0.233
0.233
0.076
0.384
0.265

36.920

Maximum for
monthly average

2642

1.216
0.876
0.126
0.233
0.806
0.126
0.176
0.347
0.517
0.183
0.882
0.643

83.980 .
0.189

Maximum for
anyone day

SECONDARY PRECIOUS METALS SUBCATEGORY

*Regulated Pollutant

Pollutant or
pollutant property

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals



mg/tr~y ounce of gold produced by electrolysis

TABLE XII-5 (Conti~ued)

PSNS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

SECONDARY PRECIOUS METALS SUBCA~EGORY

0.007
0.005
0.000
0.001
0.005
0.000
0.001
0.003
0.003
0.001
0.005
0.004
0.510

. SECT - XII

Maximum for
monthly average

2643

0.017
0.012
0.002
0.'003
0.011'
0.002
0.002
0.005
0.007
0.003
0.012
0.009
1.160
0.003

Maximum for
anyone day

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined m~tals

(g) Gold Spent Electrolyte PSNS

. Pollutant or
pollutant property



mg/troy ounce of gold precipitated

(h) Gold Precipitation and Filtration PSNS

TABLE XII-5 (Continued)

PSNS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

SECT - XII

3.784
2.728
0.352
0.660
2.684
0.352
0.572
1.628
1.628
0.528
2.684
1.848

257.800

Maximum for
monthly average

2644

8.492
6.116
0.880
1.628
5.632
0~880
1.232
2.420
3.608
1.276
6.160
4.488

586.500
1.320

Maximum for
anyone day

SECONDARY PRECIOUS METALS SUBCATEGORY

*Regulated Pollutant

Pollutant or
pollutant property

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals



PSNS FOR THE SECONDARY PRECIOUS MgTALS SUBCATEGORY

mgjtroy ounce of platinum precipitated

(i) Platinum precipitation and Filtration PSNS

SECT - XII

4.472
3.224
0.416
0.780
3.172.
0.416
0.676 ,.
1.924
1.924
0.624
3.172
2.l84

304.700

Maximum for
monthly average

2645

10.040
7.228
1.040
1.924
6.656
1.040
1.456
2.860
4.264
1.508
7.280

·5.304
693.200

1.560

Maximum for
anyone day

TABLE iiI~5 (Continued)

SECONDARY PRECIOUS METALS SUBCATEGORY

Pollutant or
pollutant property

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium·
Silver
Thallium

~, *Zinc
*Ammonia
*Combined metals



mg/troy Ollnce of palladium precipitated

(j) Palladium Precipitation and Filtration PSNS

TABLE XII-5 (Continued)

PSNS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

SECT - XII

5.160
3.720
0.480
0.900
3.660
0.480
0.780
2.220
2.220
0.720
3.660
2.520

351. 600

Maximum for
monthly average

2646

11.580
8.340
1.200
2.200
7.680
1.200
1.680
3.300
4.920
1.740
8.400
6.120

799.800
1.800

Maximum for
anyone day

SECONDARY PRECIOUS METALS SUBCATEGORY

*Regulated Pollutant

Pollutant or
pollutant property

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals



mg/troy ounce of other platinum group metals precipitated

{k)Other Platinum Group Metals Precipitation and Filtration PSNS

TABLE XII-5 (Continued)

PSNS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

SECT - XII

4.472
3.224
0.416
0.780
3.172
0.416 '
0.676
'1.924
1.924
0.624
3.172
2.184

304.700

Maximum for
monthly average

2647

10.040 '
7.228
1.040
1.924
6.656
1.040
1.456
2.860
4.264
1.508
7.280
5.304

693.200
1.560

Maximum for
anyone day

SECONDARY PRECIOUS METALS SUBCATEGORY

*Regu1ated ~ollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Ammo'nia
*Combined metals

Pollutant or
pollutant property



(1) Spent Solution from PGC Salt Production PSNS

PSNS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

mg/troy ounce of gold contained in PGC product:

SECT - XII

0.774
0.558
0.072
0.135
0.549
0.072
0.117
0.333
0.333
0.108
0.549
0.378

52.740

Maximum for
monthly average

2648

1.737
1. 251
0.180
0.333
1.152
0.180
0.252
0.495
0.738
0.261
1.260
0.918

120.000
0.270

Maximum Eor
anyone day

TABLE XII-5 (Continued)

~3ECONDl\R'{ PRECTOIJS METALS SUBCATEGORY

Pollutant or
pollutant property

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*Copper
*Cyanide
Lead
Nickel
Selenium
Silver
Thallium
*Zinc
*Arnmonia
*Combined metals



PSNS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

- .
mg/troy ounce of precious metal.s produced in ref inery

SECONDARY PHECIOTJ(~ METt\LS SUBCATEG0RY

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

SECT' - XII

Maximum for
monthly average

2649

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.• 000 .
0.000
0.000
0.000

Maximum for
anyone day

TABLE XII-5 (Continued)

Pollutant or
pollutant property

(m) Equipment and Floo~ Wash PSNS

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
*copper
*Cyanide
Lead

. Nickel
Selenium
Silver
Thallium
*Zinc
*Ammonia
*Combined metals



mg/troy ounce of total precious metals produced
through this operation

TABLE XII-5 (Continued)

PSNS FOR THE SECONDARY PRECIOUS METALS SUBCATEGORY

SECONDARY PRECIOUS METALS SUBCATEGORY SECT - XII

43.000
31.000
4.000
7.500

30.500
4.000
6.500

18.500
18.500

6.000
30.500
21.000

293,0.000

Maximum for
Monthly Average

2650

96.500
69.500
10.000
18.500
64.000
10.000
14.000
27.500
41.000
14.500
70.000
51.000
15.000

6665.000

Maximum for
Any One Day

Pollutant or
Pollutant Property

(n) Preliminary Treatment PSNS

Antimony
Arsenic
Cadmium
Chromium
Copper
Cyanide (total)
Lead
Nickel
Selenium
Silver
Thallium
Zinc
Combined metals
Ammonia (as N)
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SECTION XIII

SECONDARY PRECIOUS METALS SUBCATEGORY

SECT - XII·

BEST CONVENTIONAL POLLUTANT CONTROL TECHNOLOGY

SECONDARY PRECIOUS METALS SUBCATEGORY

EPA is not promulgating best conventional pollutant control
technology (BCT) for the secondary precious metals subcategory at
this time.



2652

THIS PAGE INTENTIONALLY LEFT BLANK

SECONDARY PRECIOU'S METALS SUBCATEGORY SECT - XII



NONFERROUS METALS MANUFACTURING POIN,]~ SOURCE CATEGORY

DEVELOPMENT DOCUMENT SUPPLEMENT

for the

Secondary Silver Subcategory

WilliamK. Reilly
Administrator

Rebecca Hanmer
Acting Assistant Administrator for Water

Martha Prothro, Director
Office of Water Regulations and Standards"".

Thomas P. O'Farrell, Director
Industrial Technology Division

Ernst P. Hall, P.E., Chief
Metals Industry Branch

and
Technical Project Officer

May 1989

U.S. Environmental Protection Agency
Office of Water

Office of Water Regulations and Standards
Industrial Technology Division

Washington, D~ C. 20460

2653



2654



Section

I

II

III

IV

v

SECONDARY SILVER SUBCATEGORY

TABLE OF CONTENTS

SUMMARY

CONCLUSIONS

SUBCATEGORY PROFILE

Raw Materials
photographic Materials
Nonphotographic Materials
Process wastewater Sources
Other wastewater Sources

. Age, Production, and Process Pl~ofile

SUBCATEGORIZATION

Factors Considered in Subdividing the Secondary
Silver Subcategory

Plant Age
Plant Size
Production Normalizing Parameters

WATER USE AND WASTEWATER CHARACTERISTICS

wastewater Flow Rates
wastewater Characteristics Data
Wastewater Characteristics and Flows by

Subdivision
Film Stripping
Film Stripping Wet Air Pollution control and

Film Stripping Solutions Wet Air Pollution
Control

precipitation and Filtration of Film Stripping
Solutions

precipitation and Filtration of Photographic
Solutions

precipitation and Filtration of photographic
Solutions Wet Air Pollution Control

Electrolytic Refining
Furnace Wet Air Pollution Control
Leaching
Leaching Wet Air Pollution Control and

precipitation of Nonphotographic Solutions
Wet Air Pollution Control

precipitation and Filtration of Nonphotographic
Solutions

Floor and Equipment Washdown

2655

Page

2663

2667

·2687

2687
2687
2690
2692
2692
2693

2701

2701

2702
2702
2702

2705

2707
2707
2709

2709
2709

2710

2710

2710

2711
2711
2711
2712

2712

2712



2656

SECONDARY SILVER SUBCATEGORY

2749

TABLE OF CONTENTS (Continued)

SELECTION OF POLLUTANT ~ARAMETERS

Conventional and Nonconventional Pollutant 2749
Parameters Selected

Toxic Priority Pollutants 2750
Toxic Pollutants Never Detected 2750
Toxic Pollutants Never Found Above Their 2751

Analytical Quantification Limit
Toxic Pollutants Present Below Concentrations 2751

Achievaple by Treatment
Toxic Pollutants Detected in a Small Number of 2751

Sources .
Priority Pollutants Selected for Further 2754

Consideration in Limitations and Standards

CONTROL AND TREATMENT TECHNOLOGIES

Current Control and Treatment Practices 2765
Film Stripping 2765
Film Stripping Wet Air Pollution Control and 2765

Film Stripping Solutions Wet Air Pollution
Control .

Precipitation and Filtration of Film Stripping 2766
Solutions

Precipitation and Filtration of Photographic 2766
Solutions

Precipitation and Filtration of Photographic 2766
Solutions Wet Air Pollution Control

Electrolytic Refining 2767
Furnace Wet Air Pollution Control 2767
Leaching 2768
Leaching Wet Air Pollution Control and 2768

Precipitation of Nonphotographic Solutions
Wet Air Pollution Control

Precipitation and Filtration of Nonphotographic 2769
Solutions

Control and Treatment Options 2770
Option A 2770
Option B 2770
Option C 2770
Option E 2770

VI

Section

VII



2657

SECONDARY SILVER SUBCATEGORY

2773

2773
2773
2773
2773
2775
2775
2775
2776

2779BEST PRACTICABLE CONTROL TECHNOLOGY CURRENTLY
AVAILABLE

Option A
Option B
Option C
Cost Methodology
No~water Quality Aspects
Energy Requirements
Solid Waste
Air Pollution

TABLE OF CONTENTS (Continued)

COSTS, ENERGY, AND NONWATER QUALITY ASPECTS

Technical Approach to BPT 2779
Industry Cost and Pollutant Removal Estimates 2781
BPT option Selection - Proposal 2782
BPT option Selection - Promulgation 2783
Wastewater Discharge Rates 2783
Collection of New Data 2784
Film Stripping 2784
Film Stripping Wet Air Pollution Control and 2785

Film Stripping Solutions Wet Air Pollution
Control

Precipitation and Filtration of Film Stripping 2785
Solutions

precipitation and Filtration of photographic 2786
Solutions

Precipitation and Filtration of photographic 2786
Solutions Wet Air Pollution Control

. Electrolytic Refining , 2787
Furnace Wet Air Pollution Control 2787
Leaching 2788
Leaching Wet Air Pollution'Control and 2788

Precipitation of Nonphotographic Solutions
Wet Air Pollution Control

Precipitation and Filtration of Nonphotographid 2789
Solutions

Floor and Equipment Washdown 2789
Regulated Pollutant Parameters 2790
Effluent Limitations 2790

IX

VIII

section



SECONDARY SILVER SUBCATEGORY

Technical Approach to Pretreatment 2835
Pretreatment Standards for Existing and 2836

New Sources
Industry Cost and Pollutant Removal Estimates 2836
PSES Option Selection - Proposal 2837
PSES Option Selection - Promulgation 2837
PSNS Options Selection 2837
Regulated Pollutant Parameters 2838
Pretreatment Standards 2838

Section

x

XI

XII

XIII

TABLE OF CONTENTS (Continued)

BEST AVAILABLE TECHNOLOGY ECONOMICALLY
ACHIEVABLE

Technical Approach to BAT
Option A
Option¢B
Option C
Pollutant Removal Estimates
Compliance Costs
BAT Option Selection - Proposal
BAT Option Selection - Promulgation
Wastewater Discharge Rates
Furnace Wet Air Pollution Control
Regulated Pollutant Parameters
Effluent Limitations

NEW SOURCE PERFORMANCE STANDARDS

Technical Approach to BDT
BDT Option Selection
Regulated Pollutant Parameters
New Source Performance Standards

PRETREATMENT STANDARDS

BEST CO~VENTIONAL POLLUTANT CONTROL TECHNOLOGY

2658

2801

2801
2802
2803
2803
2804
2804
2805
2805
2806
2806
2806
2808

2823

2823
2824
2825
2825

2835

2855



SECONDARY SILVER SUBCATEGORY

27.34

2735

2733

2732

2659

Water ·Use and Discharg~ Rate for Leaching

Water Use and Discharge Rate for Leaching and
Precipitation of Nonphotographic Solutions_
Wet Air Pollution Control

Water Use and Discharge" Rate for Precipitation
and Filtr~tion of Nonphotographic Solutions

Water Use and Discharge Rate for Furnace Wet
Air Pollution Control

Water Use and Discharge Rate for Precipitation 2722
and Filtration of Fiim Stripping Solutions

Water Use and Discharge Rate for Precipitation 2723
and Filtration of photographic Solutions

Secondary Silver Sampling Data·- photographic 2724
Solutions Raw Wastewater

LIST OF TABLES

Water Use and Discharge Rate for Precipitation 2726
and Filtration of photographic Solutions Wet Air
Pollution Control

Water Use and Discharge Rate for film 2714
Stripping

Secondary Silver Sampling Data Photographic -2715
Miscellaneous Raw Wastewater

Title Page

Initial operating Year (Range) Summary of 2694
Plants in the Secondary Silver Subcategory
By Discharge Type

Production Ranges for the Secondary Silver 2695
Subcategory .

Summary of Secondary Silver Subcategory and 2696
Associated Waste Streams

V-12

V-9

Water Use and Discharge Rate for Electrolytic 2727
Refining

V-5 Secondary Silver Sampling Data - Nonphotographic 2728
- Miscellaneous Raw Wastewate~ .

V-7

V-lO

V-ll

V-5

V-4

V-6

V-3

V-2

V-I

III-3

III-2

III-l

Table



2772

2778

2778

2793

2812

2795

2813

2828

2815

2830

LIST OF TABLES (Continued)

Title

SECONDARY SILVER SUBCATEGORY

Secondary Silver Sampling Data - Nonphotographic 2734
Treatment Plant Samples - Plant A

Secondary Silver Sampling Data - Nonphotogra~hic 2735
Treatment Plant Samples - Plant B

Secondary Silver Sampling Data - Nonphotographic 2736
Treatment Plant Samples - Plant C

Frequency of Occurrence of Priority Pollutants 2768
Secondary Silver Raw Wastewater

priority Pollutants Never Detected

Cost of Compliance for the Secondary Silver
Subcategory Direct Dischargers

2660

BAT Limitations for the Secondary Silver
Subcategory

NSPS Wastewater Discharge Rates for. the
Secondary Silver Subcategory

NSPS for the Secondary Silver Subcategory

V-13

V-14

V-15

VI-l

Table

VI-2

VIII-l

VIII-2

X-I

Cost of Compliance for the Secondary Silver
Subcategory Indirect Dischargers

BPT Wastewater Discharge Rates for the
Secondary Silver Subcategory

BPT Effluent Limitations for the Secondary
Silver Subcategory

Current Recycle Practices Within the Secondary
Silver Silver Subcategory

Pollutant Removal Estimates for Secondary
Silver Direct Dischargers

X-3 BAT Wastewater Discharge Rates for the Secondary 2814
Silver Subcategory

X-2

X-4

XI-2

IX-2

IX-l

XI-l



Table

XII-l

XII-2

XII-3

XII-4

SECONDARY SILVER SUBCATEGORY

LIST OF TABLES (Continued)

Title

Pollutant Removal Estimates for Secondary
Silver Indirect Dischargers

PSNS and PSNS Wastew~ter Discharg~ Rates for
the Secondary Silver Subcategory

PSESfor the Secondary Silver Subcategory

PSNS for the Secondary Silver Subcategory

2661

/"

Page

2841

2842

2844

2850



Figure

III-I

III-2

III-3

III-4

V-I

V-2

V-3

V-4

IX-I

X-I

X-2

X-2

SECONDARY SILVER SUBCATEGORY

LIST OF FIGURES

Title

Silver Refining from Photographic Materials

Silver Refining from Waste Plating Solutions

Secondary Silver Production Process from
Nonphotographic Scrap.

Geographic Locations of the Secondary Silver
Plants

Sampling Sites at Secondary Silver Plant - A

Sampling Sites at Secondary Silver Plant - B

Sampling Sites at Secondary Silver Plant - C

Sampling Sites at Secondary Silver Plant - D

BPT Treatment Scheme for the Secondary Silver
Subcategory·

BAT Treatment Scheme for Option A
Secondary Silver Subcategory

BAT Treatment Scheme for Option B
Secondary Silver Subcategory

BAT Treatment Scheme for Option C
Secondary Silver Subcategory

2662

Page

2697

2698

2699

2700

2744

2745

2746

2747

2801

2822·

2823

2824



2663

Several distinct control and treatment technologies (both in
plant and end-of-pipe) applicable to the secondary silver
subcategory were identified. The Agency analyzed both historical

1. Film stripping
2. Film stripping wet air pollution control and precipitation

and filtration of film stripping solutions wet air
pollution control,

3. Precipitation and filtration of film stripping solutions,
4. Precipitation and filtration of photographic solutions,
5. precipitation and filtration of photographic solutions

wet air pollution control,
6. Electrolytic refining,
7. Furnace wet air pollution control,
8. Leaching,
9. Leaching wet air pollution control and precipitation of

nonphotographic solutions wet air pollution control,
10. precipitation and filtration of nonphotographic solutions,

and
11. Floor and equipment washdown.

blocks have been
separate effluent

SECT - I

,SUMMARY

SECTION I

SECONDARY SILVER SUBCATEGORY

As a result 11 subdivisions or building
identified in this subcategory that warrant
limitations. These include:

This document provides the technical basis for promulgating
effluent limitations based on best practicable technology (BPT)
and best available technology economically achievable (BAT) for
existing direct discharg~rs, pretreatment standards for existing
indirect' dischargers (PSES), pretreatment standards for new
indirect dischargers (PSNS), and standards of performance for new
source direct dischargers (NSPS) for plants in the Secondary
Silver Subcategory.

The secondary silver subcategory is comprised of 61 plants. Of
the 61 plants, seven discharge directly to rivers, lakes, or
streams; 26 discharge to publicly owned treatment works (POTW);
and 28 achieve zero discharge of '~rocess wastewater.

EPA first studied the secondary silver subcategory to determine
whether differences in raw materials, final products,
manufacturing processes, equipment, age and size of plants, or
water usage, required the development of separate effluent
limitations and standards for different segments of the
subcategory. This involved a detailed analysis of wastewater
discharge and treated effluent characteristics, including the
sources and volume of water used, the processes 'used, the sources
of pollutants and wastewaters in the plant, and the toxic and
other pollutant constituents of wastewater.
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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, limi tat ions • The mass limitations and
standards for BPT, BAT, NSPS, PSES, and PSNS are presented in
Section II.

The best demonstrated technology, BDT, which is the technical
basis of NSPS, is equivalent to BAT. In selecting BDT, EPA
recognizes that new plants have the opportunity to implement the
best and most efficient manufacturing processes and treatment
technology. However, the technology basis of BAT has been
determined as the best demonstrated technology because no
additional process modifications or treatment technologies have

SECT - ISECONDARY SILVER SUBCATEGO~Y

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 (dcQ) and
plant visits.

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

After examining the various treatment technologies, the Agency
has identified BPT to represent the average of the best existing
technology. Metals removal based op lime precipitation and
sedimentation technology is the basis for the BPT limitations.
Steam stripping was selected as the technology basis for ammonia
limitations. Complete recycle of treated flow and equipment
washdown water is also included. To meet the BPT effluent
limitations, the secondary silver subcategory will incur an
estimated capital cost of $0.110 million (1982 dollars) and an
annual cost of $0.309 million (1982 dollars).

For BAT, the Agency has built upon the BPT basis of lime
precipitation artd sedimentation ,by adding in-process control
technology and multimedia filtration. In-process control
technology includes recycle or reuse of process water from wet
air pollution control. Filtration is added as a polishing step
to further reduce metals and suspended solids concentrations. To
meet BAT effluent limitations based on this ,technology, the
secondary silver subcategory is estimated to incur a capital cost
of $0.278 million (1982 dollars) and an annual cost of $0.390
million (1982 dollars).
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been identified that substantially improve BAT performance.

For pretreatment· standards for new sources (PSNS), the Agency
selected preliminary treatment, end-of-pipe treatment, and in
process flow reduction control techniques equivalent to BDT. As
such, the PSNS are identical to the NSPS for all wastewater
streams.

SECT - ISECONDARY SILVER SUBCATEGORY

Pretreatment standards for existing sources are based on the same
technology as BAT. The technology basis is in-process flow
reduction, ammonia steam stripping preliminary treatment, lime
precipitation, sedimentation, complete recycle of 'treated .floor
and equipment washdown water, and multimedia filtration. To meet
PSES, the secondary silver subcategory is estimated to incur a
capital cost of $0.634 million (1982 dollars) and an annual cost
of $0.422 million (1982 dollars).
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mgjtroy ounce of silver from film stripping

(a) Film stripping,
(b) Film stripping wet air pollution control and precipitation

and filtration of film stripping solutions wet air
pollution control,

(c) Precipitation and filtration of film stripping solutions,
(d) Precipitation and filtration of photographic solutions,
(e) Precipitation and filtration of photographic solutions

wet air pollution control,
(f) Electrolytic refining,
(g) Furnace wet air pollution control,
(h) Leaching,
(i) Leaching wet air pollution control and precipitation of

nonphotographic solutions wet air pollution control,
(j) Precipitation and filtration of nonphotographic

solutions, and
(k) Floor and equipment washdown •

. Promulgated BPT is based on the performance achievable by the
application of chemical precipitation and sedimentation
(lime and settle) technology, along with preliminary treatment
consisting of ammonia steam stripping for selected waste streams.
Complete recycle of treated floor and equipment washdown is also
included. The following BPT effluent limita~ions are
promulgated for existing sources:

(a) Film Stripping BPT

EPA has divided the secondary silver subcategory
subdivisions or building blocks for the purpo~e of
limitations and standards. These subdivisions are:

into 11
effluent

Maximum for
·Monthly Average

.SECT - II

Maximum for
Any One Day.

95.670 50.350
73.510 30.720

6,712.000 2,951.000
2,065.000 981.800

Within the range of 7.0 to 10.0
at all times
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SECTION II

CONCLUSIONS

SECONDARY SILVER SUBCATEGORY

Pollutant or
Pollutant Property

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH



mg/troy ounce of silver from precipitation and filtration
of film stripping solutions

(c) precieitation and Filtration of Film Stripping
SolutJ.ons BPT

Film Stripping Wet Air Pollution Control and Precipitation
and Filtration of Film Stripping Solutions Wet Air Pollutioncantrol BPT -- --

0.970
0.592

56.840
18.920
to 10.0

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

SECT - II

Maximum for
Any One Day

Maximum for
Any One Day.

Maximum for
Any One Day

1.843
1.416

129.300
39.770

Within the range of 7.0
at all times

50.540 26.600
38.836 16~226

3,545.000 1,559.000
1,090.600 518.700

Within the range of 7.0 to 10.0
at all times

109.400 57.570
84.050 35.120

7,674.000 3,374.000
2,361.000 1,123.000

Within the range of 7.0 to 10.0
at all times
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(b)

mg/troy ounce of silver precipitated

mg/troy ounce of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

Pollutant or
Pollutant Property

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(d) Precipitation and Filtration of Photographic
Solutions BPT



mg/troy ounce of silver f,rom precipitation and filtration
of photographic solutions

mg/troy ounce of silver from electrolytic refining

mg/troy ounce of silverroa~ted, smelted or dried

0.'670
0.409

39.260
13.070
to 10.0

0.760
0.464

44.540
14.820
to 10.0

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

SECT- II

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
AnyOne Day

1.273
0.978

89.310
27.470

Within the range of 7.0
at all times

1.444 ,
1.110

101.300_
31.160

Within the range of 7.0
at all· times

23.070 12.140
17.730 7.406

1,618.000 711.400
497.800 236.800

Within the range of 7.0 to 10.0
at all times
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Furnace Wet Air Pollution Control BPT

Precipitation and Filtration of Photographic
Solutions Wet Air Pollution Control BPT

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

(g)

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

(f) Electrolytic Refining BPT

(e)

Pollutant or
,Pollutant Property



(i) Leaching Wet Air Pollution Control and Precipitation of
Nonphotographic Solutions Wet Air Pollution Control BPT

mgjtroy ounce of silver produced from +eaching

(j) Precipitation and Filtration of Nonphotographic
Solutions BPT

0.086
0.053
5.040
1.677

to 10.0

4.430
2.703

259.600
86.390
to 10.0

3.070
1.873

179.900
59.870
to 10.0

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

SECT - II

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day

5.833
4.482

409.300
125.900

Within the range of 7.0
at all times

8.417
6.468

590.500
181.700

Within the range of 7.0
at all times

0.164
0.126

11.470
3.526

Within the range of 7.0
at all times
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Solids

Solids

SECONDARY SILVER SUBCATEGORY

mg/troy ounce of silver produced from leaching
or silver precipitated

mgjtroy ounce of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended
pH

Pollutant or
Pollutant property

Copper
Zinc
Ammonia (as N)
Total Suspended
pH

Pollutant or
Pollutant Property

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

Pollutant or
Pollutant Property

(h) Leaching BPT



.EPA is promulgating BAT based on the performance achievable
by the application of in-process flow reduction, chemical
precipi tation, sedimentation, completl! recycle of. treated
floqr and facility washdownwater, and multimedia. filtration,
along with ammonia steam stripping for selected· wastewater
streams. The following BAT effluent· limitations are promulgated
for existing sourceS:

mg/troy ounce of silver from film stripping

mg/troy ounce of silver prc::>duction

0.000
. 0.000
0.000
0.000

to 10.0

30.720
21.150

2,951.000

Maximum for
Monthly Average

Maximum for
Monthly Average

SECT ~ II

64.450
51.360

6,712.000

Maximum for
Any One Day

. Maximum for
Any One .Day

0.000
0.000
0.000
0.000

Within the range of 7.0
at all times
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SECONDARY SILVER SUBCATEGORY

(k) Floor and- Equipment Washdown BPT

Copper
Zinc
Ammonia(as N)

Copper
Zinc'
Ammonia (as N)
Total Suspended Solids
pa

. Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(a) Film Stripping BAT



(d) precipitation and Filtration of Photographic Solutions BAT

mg/troy ounce of silver from precipitation and filtration
of film stripping solutions-

(c) Precipitation and Filtration of Film StrippiIlg'
Solutions BAT

0.592
0.408

56.840

35.120
24~180

3,374.000

16.226
11.172

1,559.000

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

SECT - II

1.242
0.990

129.300

34.048
27.132

3,545.000

73.690
58.720

7,674.000

Maximum for
Any One Day

Maximum for
Any One Day

Maximum fo.r,
, Any One Day
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I

mg/troy ounce of silver precipitated

mg/troy ounce of silver precipitated

SECONDARY SILVER SUBCATEGORY

Film Stripping Wet Air Pollution Control a.nd .
Precipitation and FIltration of Film StriPPIng
Solutions Wet Air Pollution Control BAT

Copper
Zinc
Ammonia (as N)

Copper
Zinc
Anunonia (as N)

Copper
Zinc
Ammonia (as N)

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(b)



mg/troy ounce of silver from precipitation and filtration of
photographic solutions

Precipitation and Filtration of Photographic Solutions
Wet Air PollutIOn Control BAT

mg/troy ounce of silver from electrolytic refining

0.000
0.000
0.000

0.464
0.319

44.540

7.406
5.099

711.400

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

SECT - II

0.000
0.000
0.000

BAT

0.973
0.775

101.300

15.540
12.380

1,618.000

Maximum for
Any One Day

Maximum for
Any. One Day .

Maximum for
Any One Day
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SECONDARY SILVER SUBCATEGORY

Furnace Wet Air Pollution Control

ee)

(g)

mg/troy ounce of silver roasted, smelted, or dried

Copper
Zinc
Ammonia (as N)

Copper
Zinc
Ammonia (as N)

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(f) Electrolytic Refining BAT

Copper
Zinc
Ammonia (as N)

Pollutant or
Pollutant Property



mg/troy ounce of silver produced from leaching or silver
precipitated

(i) Leaching Wet Air Pollution Control and Precipitation of
Nonphotographic Solutions Wet Air Pollution Control BAT

mg/troy ounce of silver produced from leaching

0.053
0.036
5.040

2.703
1.861

259.600

1.873
1.290

179.900

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

SECT - II

0.110
0.088

11.470

5.671
4.519

590.500

3.930
3.132

409.300

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day
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mg/troy ounce of silver precipitated

SECONDARY SILVER SUBCATEGORY

Copper
Zinc
Ammonia (as N)

Pollutant or
Pollutant Property

Copper
Zinc
Ammonia (as N)

Copper
Zinc
Ammonia (as N)

Pollutant or
Pollutant Property

(j) Precipitation and Filtration of Nonphotographic
Solutions BAT

Pollutant or
Pollutant Property

(h) Leaching BAT



mg/troy ounce of silver from film stripping

NSPS are promulgated based on the performance achievable by the
application of chemical precipitation u sedimentation, . and
multimedia filtration (lime, settle, and filter) technology and
in-process flow reduction control· methods', along wi th complete
~ecycle of treated floor and. equipmeht washdown water and
preliminary treatment consisting of ammonia steam stripping for
selected waste' streams~ The following effluent standards are
promulgated for new sources:

SECONDARY SILVER SUBCATEGORY

0.000
0.000
0.000

30.720
21.150

2,951.000
604.200
to 10.0

Maximum for
Monthly Average.

Maximum for
Monthly Aver:age

SECT - II

0.000
0.000
0.·000

Maximum for
Any One Day

Maximum for
Any One Day

64.450
51.360

6,712.000
755.300

within the range of 7.0
at all times

2675

mg/troy ounce of silver production

Copper
Zinc
Ammonia(as N)
Total Suspended Solids
pH

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(k) Floor and Equipment Washdown BAT

Copper
'Zinc
Ammonia (as N)

. (a) Film Stripping NSPS



(d) Precipitation and Filtration of Photographic Solutions NSPS

mg/troy ounce of silver from precipitation and filtration
of film stripping solutions

(c) Precipitation and Filtration of Film Stripping
Solutions NSPS

0.592
0.408

56.840
11.640

all times

16.226
11.17'2

1,559.000
319.200
to 10.0

35.120
24.180

3,374.000
690.900
to 10.0

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

10.0 at

SECT - II

1.242
0.990

129.300
14.550

of 7.0 to

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day

34.048
27.132

3,545.000
399.000

Within the range of 7.0
at all times

73.690
·58.720

7,674.000
863.600

Within the range of 7.0
at all times
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Solids
Within the range

SECONDARY SILVER SUBCATEGORY

Film Stripping Wet Air Pollution Control and
PreCieitation and FIltration of Film StriPPIng
Solut1ons Wet Air Pollution Control NSPS

(b)

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

mg/troy ounce of silver precipitated

mg/troy ounce of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

Copper
Zinc
Ammonia (as N)
Total Suspended
pH

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property



mg/troy ounce of silver from electrolytic refining

Precipi tation and Filtration of Phot(:>graphic Solutions
Wet Air PollutIOn Control NSPS

, mg/troy ounce of silver from precipitation and filtration of
photographic solutions

0.464
0.319

44.540
9.120

to 10.0

7.406
5.099

711.400
145.700
to 10.0

o
o
o

'0
to 10.0

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

SECT - II

NSPS

Maximum for
Any One,Day

Maximum for
,Any One Da¥

,Maximum for
Any One Day

0.973
0.775

1101.300
11.400

Within the range of 7.0
.'3.tall times

15.540
12.380

1,618.000
182.100

Within the range of 7.0
cit all times

o
o
o
o

Within the range of 7.0
at all times
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SECONDARY SILVERSUBCATEGOR~

Furnace Wet Air Pollution Control(g)

Pollutant or
Pollutant Property

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

Pollutant or
Pollutant Property

Pollutant 'or
Pollutant Property

(f) Electrolytic Refin~ng NSPS

iif

mg/troy ounce of silver roasted, smelted, or dried

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH



mg/troy ounce of silver produced from leaching or silver
precipitated

Leaching Wet Air Pollution Control and Precipi ta'tion of
Nonphotographrc-So1utions Wet Air Pollution Control NSPS

mg/troy ounce of silver produced from leaching

0.053
0.036
5.040
1.032

to 10.0

2.703
1.861

259.600
53.160 ,

to 10.0

1.873
1.290

179.900
36.840

to 10.0

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

SECT - II

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day

0.110
0.088

11.470
1.290

Within the range of 7.0
at all times

5.671
4.519

590.500
66.450

Within the range of 7.0
at all times

3.930
3.132

409.300
46.050

Within the range of 7.0
at all times
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mg/troy ounce of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

Pollutant or
Pollutant Property

(h) Leaching NSPS

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(i)

(j) Precipitation and Filtration of Nonphotographic
Solutions NSPS



mg/troy ounce of silver from precipitation and filtration
of film stripping solutions

EPA is promulgating PSES based on the performance achievable by
the application of in-process flow reduction, chemical
precipitation, sedimentation, complete recycle of treated floor
and facility washdown water, and multimedia filtration, along
with ammonia steam strippipg for selected waste streams. The
following pretreatment standards are promulgated for existing
sources:

mg/troy ounce of silver from film stripping

0.592·
_ 0.408
56.840

0.000
0.000
0.000
0.000
to 10.0

30.720
21.150

2,951.000

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

SECT -.II

1.242
0.990

129.300

64.450
51.360

6,712.000

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day
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mg/troy ounce of silver production

0.000
0.000
0.000
0.000

Within the range of 7.0
at all times

SECONDARY SILVER SUBCATEGORY

Film Stripping Wet Air Pollution Control and
Precipitation and FIltration of Film Stripping
Solutions Wet Air Pollution Control PSES----

(b)

(k) Floor and Equipment Washdown NSPS.

Copper
zinc
Ammonia (as ~)

Pollutant or
Pollutant Property

Copper
Zinc
Ammonia(as N)

Pollutant or
Pollutant Property

(a) Film Stripping PSES

Pollutant or
Pollutant Property

.Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH



(d) precipitation and Filtration of Photographic Solutions PSES

(c) preci;eitation and Filtrat:ion of Film Stripping
SolutJ.ons PSES

mg/troy ounce of silver from precipitation and filtration of
photographic solutions

7.406
5.099

711.400

35.120
24.180

3,374.000

16.226
11.172

1,559.000

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

SECT - II

34.048
27.132

3,545.000

15.540
12.380

1,618.000

73.690
58.720

7,674.000

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day
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mg/troy ounce of silver precipitated

mg/troy ounce of silver precipitated

SECONDARY SILVER SUBCATEGORY

Copper
Zinc
Ammonia (as N)

Pollutant or
Pollutant Property

Copper
Zinc
Ammonia (as N)

Pollutant or
Pollutant Property

Copper
Zinc
Ammonia (as N)

(e) precipitation and Filtration of Photographic Solutions
Wet Air Pollution Control PSES----

Pollutant or
Pollutant Property



mg/troy ounce of silver produced from leaching

mg/troy ounce of silver from electrolytic refining

mg/troy ounce of silver roasted, smelted, or dried'

o
o
o

0.053
0.036
5.040

0.464
0.319

44.540

Maximum for
Munth1y Average

Maximum for
Monthly Average

Maximum for
Monthly Average

SECT - II

o
o
o

0.110
0.088

11.470

PSES

0.973
0.775

101.300

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day

2681

SECONDARY SILVER SUBCATEGORY

Furnace Wet Air Pollution Control

Copper
Zinc
Ammonia (as N)

Pollutant or
Pollutant Property

Copper
Zinc
Ammonia (as N)

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(h) Leaching PSES

(9)

(f) Electrolytic Refining PSES

Copper
Zinc
Ammonia (as N}



mg/troy ounce of silver produced from leaching or 'silver
precipitated

(i) Leaching Wet Air Pollution Control and Precipitation of
Nonphotographic Solutions Wet Air Pollution Control PSES

(j) Precipitation and Filtration of Nonphotographic
Solutions PSES

2.703
1.861

259.600

1.873
1. 290

179.900

0.000
0.000
0.000

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

SECT - II

5.671
4.519

590.500

3.930
3.132

409.300

0.000
0.000
0.000

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day
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mg/troy ounce of silver production

SECONDARY SILVER SUBCATEGORY

Copper
Zinc
Ammonia (as N)

mg/troy ounce of silver precipitated

Copper
Zinc
Ammonia (as N)

Copper
Zinc
Ammonia (as N)

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(k) Floor and Equipment Washdown PSES



mg/troy ounce of silver from precipitation and filtration
of film stripping solutions

PSNS are promulgated based on the performance achievable by the
application of chemical precipitation, sedimentation, and
multimedia filtration (lime, settle, a'ndfilter) technology and
in-process flow reduction control methods, along with complete
recycle of treated floor and equipment washdownwater. and
preliminary treatment consisting of ammonia steam stripping for
selected waste streams. The following pretreatment standards are
promulgated for new sources:

mg/troy ounce of silver from film stripping

0.592
0.408

56.840

30.720
21.150

2,951.000

35.120
24.180

3,374.000

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

SECT - II

1.242
0.990 .

129.300

73.690
58.720

7,674.000

64.450,
51.360

6,712.000

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day
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SECONDARY SILVER SUBCATEGORY

,mg/troy ounce of silver precipitated

Copper
Zinc
Ammonia (as N)

Copper
Zinc
Ammonia (as N)

Pollutant or
Pollutant property

Pollutant or
Pollutant Property

Copper
Zinc
Ammonia(as N)

(c) Precipitation and Filtration of Fil~ Stripping
Solutions PSNS

Pollutant or
Pollutant Property

(b) Film Stripping Wet Ai.r Pollution Control and .
Precipitation and Filtration of Film Stripping
Solutions Wet Air Pollution'Control PSNS.. ----

(a) Film Stripping PSNS



Cd) Precipitation and Filtration of Photographic Solutions PSNS

mg/troy ounce of silver from precipitation and filtration of
photographic solutions

0.464
0.319

44~540

7.406
5.099

711.400

16.226
11.172

1,559.000

Maximum for
Month;LyAverage

Maximum for
Monthly Average

Maximum for
Monthly Average

SECT - II

0.973
0.775

101.300

34.048
27.132

3,545.000·

15.540
12.380

1,618.000

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day
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SECONDARY SILVER SUBCATEGORY

mg/troy ounce of silver precipitated

Copper
Zinc
Ammonia (as N)

Pollutant or
Pollutant Property

mg/troy ounce of silver from electrolytic refining

Copper
Zinc
Ammonia (as N)

Pollutant or
Pollutant Property

Copper
Zinc
Ammonia (as N)

Pollutant or
Pollutant Property

(e) Precipitation and Filtration of Photographic Solutions
Wet Air Pollution Control PSNS----

(f) Electrolytic Refining PSNS



mg/troy ounce of silver produced froIll leaching or silver
precipi tated

Leaching Wet Air Pollution Control and Precipitation of
Nonphotographic Solutions Wet Air Pollution Control PSNS

mg/troy ounce of silver produced from leaching

0.053
0.036
5.040

, 0.000
0.000
0.0'00

2.703
1.861

259.600

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

SECT - II

0.000
0.000
0.000

0.110
0.088

11.470

PSNS

5.671
4.519

590.500

Maximum ,for
Any One Day

Maximum for
Any One Day

'Maximum for
'Any One Day
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SECONDARY SILVER SUBCATEGORY

Furnace Wet Air' Pollution Control

Pollutant or
pollutant Property

~opper

Zinc
Ammonia (as N)
.; ~

mg/troy ounce of silver roasted, smelted, or dried

Copper
Zinc
Ammonia (as N)

pollutant or
pollutant property

(g)

(i)

polluta~t or
pollutant ~roperty

(h) Leaching PSNS

Copper
Zinc

,Ammpnia (as N)



(j) Preci~itation and.Fi1tration of Nonphotographic
SolutJ.ons PSNS

mg/troy ounce of silver precipitated

(k) Floor and Equipment Washdown PSNS

1.873
1.290

179.900

0.000
0.000
0.000

Maximum for
Monthly Average

Maximum for
Monthly Average

SECT - II

3.930
3.132

409.300

0.000
0.000
0.000

Maximum for
Any One Day

Maximum for
Any One Day
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mg/troy ounce of silver production

SECONDARY SILVER SUBCATEGORY

Pollutant or
Pollutant Property

Copper
Zinc
Ammonia (as N)

Pollutant or
Pollutant Property

Copper
Zinc
Ammonia (as N)
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PHOTOGRAPHIC MATERIALS
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SECTION III

SUBCATEGORY PROFILE

SECONDARY SILVER SUBCATEGORY·

The silver in the emulsion on ~iscarded film can be recovered by
stripping and precipitation, or incineration. Figure III-l (page
2697) represents a general flow diagram of photographic film
scrap processes. The primary steps are:

1. Granulation,
2. Stripping,
3. Sedimentation and filtration,
4. Precipitation,
5. Roasting, .
6. Casting,
7. Purification, and
8. Melting and casting.

photographic raw materials silver recovery can be divided into
two primary sources, discarded film and photographic papers, and
film processing solutions. There are many different processes
for recovering silver from photographic materials. The most
common methods are discussed below.

Photographic film can be stripped directly or first shredded and
granulated. Dust generated by granulation is collected with a

The principal raw materials used by plants recovering silver from
photographic materials are discarded photographic film (both
color and. black and white), scrap photographic papers, and
silver-rich sludges and solutions from photographic processing.
Waste plating solutions, sterling ware scrap, and electrical
component scrap are the principal raw materials used in the
nonphotographic category.

This section of the seco~dary silver supplem~nt describes the raw
materials and processes used in refining secondary silver and
presents a profile of the secondary silver plants identified in
this study.

The production of second~ry silver can be divided into two
processing types based on the source of raw materials:
photographic and nonphotographic. photographic processes for
recovering silver include film stripping and precipitation, film
incineration, chemical precipitation from solution, metallic
replacement in solution, and direct electrolytic refining.
Nonphotographic manufacturing involves precipitation of silver
from waste plating solutions, melting and casting of sterling
silver scrap, and processing electrical component scrap.
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Dore plates are electrolytically refined on-site or shipped to
other facilities. The electrolytic purification is carried out
in either Balbach-Thurn cells (horizontal electrodes) or Moebius
cells (vertical electrodes). A current is passed between an
anode and a cathode which are 'suspended in solution. Silver
collects on the cathode. A typical electrolyte s,olution consists
of silver nitrate and a small amount of nitric acid. The

The dried cake is roasted in a reverberatory furnace. The impure
silver is then cast into ingots or dore plates. The furnace slag
is crushed and classified, and the silver concentrate recycled as
furnace feed, while the tailings are landfilled. Most processes
have baghouses for control of particulates in furnace off-gases.
Some use scrubbers and electrostatic precipitators. Contact
cooling water is used at some plants during casting. Other
plants air cool the ingots on dore plates.

SECT - IIISECONDARY SILVER SUBCATEGORY

A silver-rich solution is usually separated from the granulated
film base (residue) by sedimentation, decantation, and
filtration. The residue is discarded as solid waste, usually in
a landfill. Some plants salvage the film base with washing,
dewatering, and drying steps. The film base can be reused as a
raw material for new photographic film. Wastewater can be
generated during the washing of the film base.

Silver in solution can be precipitated by various precipitating
agents. Caustic soda, soda ash (Na2C03), and proteolytic enzymes
are commonly used. Alum is used as a flocculating agent in some
processes. The addition of chloride ion will precipitate silver
chloride which can be reduced to silver by direct hydrogen
reduction with gaseous hydrogen under high temperature and
pressure. Thiosulfate solution also converts silver chloride to
a soluble silver complex, silver thiosulfate, from which the
silver may be electrodeposited. Recovered baghouse dust from the
granulation step may also be add~d during the precipitation step.

The silver-free supernatant is decanted and is a source of
wastewater. Silver sludge is dewatered by gravity or filter
thickening, vacuum filtration, centrifuging, or drying. The
water removed is sent to waste treatment. Alkaline or acidic
fumes emitted from the precipitation step are scrubbed, resulting
in a wastewater stream. Silver sludge filtration and washing
produces another silver-free wastewater stream. '

baghouse and recycled ~o the precipitation step further along in
the process. The film can be stripped of the silver-bearing
emulsion in a number of ways. In one method, the film is
stripped using nitric acid, resulting in a silver nitrate
solution. The reaction of emulsion with nitric acid produces
nitrogen-containing air emissions (NOx )' which are removed with a
scrubber, resulting in a wastewater stream. Another method uses
wet oxidation with a catalyst at high temperature and pressure to
produce a silver liquor. A third stripping process converts
silver in the film to silver chloride using ferric chloride
solution containing hydrochloric acid. '
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Silve.r-rich solutions from photographic film developing and
manufacturing undergo precipitation and purification as described
above. One alternate method uses sulfid~ compounds, particularly
sodium sulfide as the precipitating agent. Gaseous emissions,
such as hydrogen sulfide, are controlled with a wet scrubber,
resulting in ·a wastewater stream. The subsequent process for
silver recovery is identical to other pr~cipitation methods.

Silver ions can be effectively reduced :Erom solution to a solid
state by a replacement reaction. Any metal more active than
silver will go into solution as an ion, while the silver ion
becomes solid metal. Zinc, aluminum, copper, and iron are
commonly used to recover silver by replacement from photographic
fixing solutions. The silver sludge produced can be filtered,
roasted, and cast as described previously. .

Although used as a purification step in' other recovery processes,
electrolytic refining is also a direct means of silver recovery.
In the electrolytic method, a current is passed between an anode
and a cathode which are suspended in a solution which. contains

electrolyte is kept slightly to mildly acidic, a pH range. of
approximately 2 to 6. The refined silver is periodically scraped
from the cathode and washed to remove residual electrolyte~ In
addition to refined'silver, electrolysis produces a waste stream
of spent electrolyte and wash water, and a slime containing
prec.ious metals such as gold and platinum. The slime' may be
further refined for precious metals recovery.

The refined silver is dried, melted in a melting furnace, and
cast as ingots. Pollution control of furnace off-gases is
handled with a baghouse, scrubber, or electrostatic precipitator.
Contact cooling water is used in the casting steps, as well as
casting scrubbers which produce wastewater streams.

Photographic film and photographic papers may be incinerated,
rather than processed by granulation, stripping, and
precipitation. The temperature and rate of burning must be
careftlily controlled if high efficiency is to be maintained. Air
emissions include organic vapors from the volatilization and
decomposition of organic scrap contaminants, as well as
combustion gases and dust. The emissions are sometimes
controlled by afterburners; at some plants, afterburners are used
in series with a baghouse or scrubber. Wet scrubbing techniques
produce a wastewater discharge." Silver-bearing ash is then fed
directly to roasting and the impure silver is cast and
electrolytically refined as described above. Some refineries buy
silver-bearing ash from scrap dealers.

There' are three basic methods for recovering silver from
photographic processing solutions: chemical" precipitation,
metallic replacement, and direct electrolytic refining. Silver
recovery from baths has also been successful by adsorption from
solution by ion exchange. Reverse osmosis has been used on
dilute solutions.

SECT - IIISECONDARY SILVER. SUBCATEGORY
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NONPHOTOGRAPHIC MATERIALS

An alternate silver recovery method is precipitation of silver asthe metal, using zinc metal with sodium chloride solution. Thesubsequent steps are identical to other precipitation processes •.

SECT - IIISECONDARY SILVER SUBCATEGORY

The solid waste products from the sterling silver industryinclude defective tableware, trimmings, turnings, punchings,fumes, spillage, drosses from melting and casting, and dusts. Thedifferent wastes vary in impurity and the relatively pure

Based on the source of raw materials, the nonphotographicmaterials category can be divided into three basic processes forthe recovery of silver: precipitation of waste platingsolutions, melting of silverware, dental scrap, coins, andsterling-silver industry scrap (e.g., turnings, ·sweeps), andrefining of electrical components scrap.

Silver-plated tableware is produced by electroplating silver fromcyanide solutions onto preformed shapes made of tin, iron, zinc,or copper. Silver wastes generated are spills of silver-richelectrolyte, dilute wash solutions, and spent electrolyte.Cyanide plating solutions are treated to precipitate the silverand oxidize the cyanide. As shown in Figure 1II-2 (page 2698),the process consists of precipitation, filtration and washing,drying or roasting, casting, refining, and recasting. Someprocessors cast the silver before refining and sell the ingots toother refiners.

precipitation is usually accomplished by addition of sodiumhypochlorite, resulting in silver chloride. After settling, thesilver chloride. is washed, filtered, and dried to be sold asproduct or further processed with methods similar to those usedfor photographic silver precipitates. The cyanide left insolution may be oxidized with sodium hypochlorite and lime anddiscarded as wastewater. Wastewater streams also result fromwaste washing water and the filtrate and dewatering wastes. Wetscrubbers are used to control fumes from the precipitation andfiltration steps. Roasting and melting furnaces also require airpollution control to remove particulates. Baghouses are usuallyused.

greater than 1.0 mg/l of silver. Solutions containing silverbelow this concentration are difficult to refineelectrolytically. Silver, about 99 percent pure, collects on thecathode. The cathode is periodically strl~ped to recover thesilver. If the current density is too high for the amount ofsilver in the solution, thiosulfate in solution will decompose,forming silver sulfide. This reduces current efficiency and willrender the regenerated solution unsuitable for reuse. Spentelectrolyte solution is discarded or further refined for otherprecious metals. If the thiosulfate in solution is allowed todecompose, gaseous sulfur emissions (SOx), must be controlledwith a scrubber. Wastewater may also be generated from washingthe silver scraped off the cathode.
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Silver scrap from electrical" components includes electrical
contacts, wire, silver-bearing batteries, condensers and solders.
Figure III-3 (page 2699) shows typical production processes
followed if electrical scrap is not sui.table for electrolytic
refining. Silver is recovered from electrical component scrap
using one of three methods. .

In the first method, the base metals are leached from the silver
residue after smelting. After careful sorting and sampling, the
scrap is smelted in a reverberatory furnace to produce lead
bullion, copper matte, and slag. The slag is smelted in a blast
furnace to separate the lead and copper portions, which are
recycled. Blast furnace slag is discarded. Dust and fumes from
both the reverberatory and blast furnaces are collected and
recycled. The lead bullion from the reverberatory smelting·
furnace and lead from the; blast furnace is fed to a
reverberatory-type cupola furnace. The cupellation produces
litharge and precious metal layers. The litharge is sent to a
lead refinery or reduced for recycle to the reverberatory
smelting unit. The cupola furnace requires a baghouse or
scrubber to remove emission gas pollutants. The precious metal
layer is cast 'into anodes (dore" plates) for electrolytic
refining. The silver collects on the cathodes, which are melted
and cast as refined ingots. The slime .residue, containing gold
and platinum, is further refined. The spent electrolyte solution
may·be discarded as waste. Wastewater streams are also generated
if contact cooling water is used in casting, and if melting
furnace and casting scrubbers, which remove particulates emitted
from these operations, are used. The copper matte from the
initial smelting is crushed, ground, roasted, and leached. A wet
scrubber may be used to control particulate air emissions from
the roasting futnace, producing a wastewater stream. Leaching
may be effected with sulfuric or hydrochloric acid. The leaching
agent dissolves the base metalS, leaving silver as a residue
which can be filtered and washed for further processing. This
leaching operation usually produces two wastewater streams: a
silver~free leac.hate, which may be dischargeCi or recycled, and· a
scrubber discharge stream.

In the second leaching process, silver is dissolved or stripped
directly from the electrical component parts and later
precipitated from solution. Nitric acid is the most common
str ipping agent. This leaching also rE~sults in two wastewater
streams: a lead-iron. residue and a scrubber discharge stream,
resulting from the control of acid fumes.

In the third method, .the base metals are dissolved directly using
hydrochloric or sulfuric." acid. The silver residue is then
roasted, cast, and electrolytically refined. A scrubber stream,
from control of.acid fumes, and the lead-iron residue stream are
sources of wastewater.

SECONDARY SILVER SUBCATEGORY

materials are melted, assayed, and reused.
are combined, melted and cast, and
electrolytically refined as described above.

SECT - III

Lower quali·ty wastes
the bullions are
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PROCESS WASTEWATER SOURCES

OTHER WASTEWATER SOURCES

SECT - IIISECONDARY SILVER SUBCATEGORY

Silver in solution from leaching or direct stripping is
precipitated by metallic replacement (usually with copper or
zinc) and then filtered. Copper sulfate or zinc sulfate' is
usually the principal constituent of the supernatant and filtrate
and is either purified for copper recovery or discarded. Water
from washing the silver precipitate is also discharged. Wet
scrubbers may provide control of acidic fumes emitted during the
precipitation step, producing an additional wastewater stream.

The recovered silver is melted in a furnace and cast as ingots.
Silver of insufficient purity is electrolytically refined.
Particulate emissions from the melting furnace are controlled
with a baghouse or scrubber. venturi scrubbers are commonly used
and a wastewater s~ream is discharged.

Silver-rich sludges from waste plating solut'ions, stripping
solutions, and photographic solutions are leached and the silver
recovered, resulting in a silver-rich solution. The leaching
agent used is hydrochloric acid, sulfuric acid, or nitric acid.
~he silver-rich solution is processed through precipitation,
filtration, roasting, melting, and casting steps to produce
refined silver ingots.

There may be other wastewater streams associated with the
production of secondary silver. These wastewater streams may
include maintenance and cleanup water, and direct electrolytic
refining wet air pollution control wastewater. These wastewater
streams are not considered as part of this rulemaking. EPA
believes that the flows and pollutant loadings associated with
these streams are insignificant relativ~ to the waste streams

The principal uses of water in secondary silver plants are:

1. Film stripping,
2. Film stripping wet air pollution control and

precipitation of film stripping solutions wet air
pollution control,

3. Precipitation and filtration of film stripping
solutions,

4. Precipitation and filtration of photographic solutions,
5. Precipitation and filtration of photographic solutions

wet air pollution control,
6. Electrolytic refining,
7. Furnace wet air pollution control,
8. Leaching,
9. Leaching wet air pollution control and precipitation of

nonphotographic solutions wet air pollution control,
10. Precipitation and filtration of nonphotographic

solutions, and
11. Floor and equipment washdown.



selected and are best handled by the appropriate permit authority
on acase-by-case basis under the authority of Section 402 of the
Clean Wat~rAct. '

Casting contact cooling water is not considered as part of this
rulema.king because, altnough several plants do discharge' this
stream, sampling data from an integrated secondary silver
secondary pr;~cious'metals plant· indicate that the pollutant
loadings areinsigrtificant compared with the other waste streams
selected.

Table 111-1 (page 2~94) summarizes the general ,type and shows the
relative' ages of the secondary silver plants. Seven plants
discharge directly, 26 are indirect dischargers, and 28 are zero
dischargers. Of the discharging plants, five process only
photographic materials, 26 process only nonphotographic
materials, and two plants process both types of materials. The
average plant age is betweeplO. and 25 years.

Table 111-2 (page 2695) shows the production ranges for the 61
secondary silver plants•. Over half of the plants that reported
production data produce less than 50,000 troy ounces of silver
per year. Eight 6f these plants produce' over· 1,000,Oorr troy
ounces of sil~er per year.

AGE ,PRODUCTION" "AND PROCESS PROFILE

Of the' 61 plants recovering silver from photographic
nonphotographic materials, Figure 111-4 (page 2700) shows
the plants are concentrated in the Northeast and California,
plants also lqcated in Idaho, Utah, 'Louisiana" Florida,
Texas.

,and
that
with
and

having
plants
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Table 111-3 (page 2696) provides a summary of the,plants
the various secondary silver processes~ . The number of
generating wastewater from the processes is also shown.



Table 111-1

INITIAL OPERATING YEAR (RANGE) SUMMARY OF PLANTS
IN THE SECONDARY SILVER SUBCATEGORY BY DISCHARGE TYPE

rn
Type of 1983- 1973- 1968- 1958- 1948- 1938- 1928- 1918- Before Not tt:ln
Plant 1974 1969 1959 1949 1939 1929 1919 1904 1904 Reported 0

Z
Dischargg 0-10 10-15 15-25 25-35 35-45 45-55 55-65 65-80 80+ in dcp Total t1

:J;>I

Direct 0 1 0 2 0 1 1 0 0 2 7 ~
rn

Indirect 8 6 4 1 1 0 1 3 1 1 26
H

~
tt:l

Zero 8 3 7 1 1 0 0 0 0 8 28 ::0
rn

Total 16 10 11 4 2 1 2 3 1 11 61 c::
tJ:In
»I

N 8
0\ tt:l
\0 Gl
.e:- O

~

rn
tz:In
8

I

H
H
H



Table 111-2'

PRODUCTION RANGES FOR THE SECONDARY SILVER SUBCATEGORY

Silver Production Ranges (troy ounces/year)

Not
o - 50,001- 100,001- 500,001- Reported

Type of Plant '50,000 100,000 500,000 1,000,000 1,000,000+ --!.!!.. dcp

Direct Discharger 3 0 2 0, 1 1

Indire~t Discharger 21 0 3 1 1 0

'Zero Discharger 5 1 7 1 6 8

l\l Total 29 1 12 2 8 9.
0'1
~

Ul

rn
tz:I
n

§
):01

~
rn
H
t'i'<:
tz:I
~

rn
5i
n
):01'
8
tz:I ..
Glo
~.
K;

Vl
tz:I
n
8
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H
H



Table 111-3

SUMMARY OF SECONDARY SILVER SUBCATEGORY PROCESSES
AND ASSOCIATED WASTE STREAMS

Number of en
I:J:j

Number of Plants n
0

Plants With Generating z
t1Process Process Hastewater* :t:>'

~
FiL~ Stripping 5 - en

0 Film Base Processing 3 1 H
t"f0 Precipitation and Filtration 5 4 <:

Air Pollution Control 1 1
I:J:j0 ::u
enPhotographic Solution Processing 7 - c::
tJ:j

0 2recipitation and Filtration 7 7 ()N Air Pollution Control 3 3 :t:>'0'\ 0
t-3~ I:J:j0'\ (j)Electrolytic Refining 15 13 0

~
Furnace Air Pollution Control 27 12

Casting 34 16 en
I:J:j
()

Leaching 13 11 t-3....
0 Air Pollution Control 13t 13

H
Nonphotographic Solution Processing 27 H- H

0 Precipitation and Filtration 27 27

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

t Includes two scrubbers over leaching and precipitation of nonphotographic solutions
processes



Figur~ l.II-l e

SILVER REFINING FROM PHOTOGRAPHIC MATERIALS

2697

Baghouse

III

Waste Photographic
Solutions

Precipitation Reagents

Recovered Dust

Silver-Bearing Photographic
Film Ash

Electrolysis Slimes to Au & Pc
Recovery

Spent Electrolyte to Treatment

Dust

SECT

~------~Nitric Acid

Photographic Film Scrap

coarse silver concentrate
(to Roas ting)

Fine silver
concentrate

to (to Precipitation)

Wastewater • __-1
to

Treatment

Wastewater • __...-1

to L------r-"----~----~TrutllleDt

Washing of
Fi1lll Baae

SECONDARY SILVER SUSCATEGORY

Tailings to
Waste

Film Sase
to

Recl iIJl

wast~.te~r--------------~

to
Treatment



Figure 111-2
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SECONDARY SILVER PRODUCTION PROCESS FROM NONPHOTOGRAPHIC SCRAP
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SECTION IV

SUBCATEGORIZATION

This section summarizes the factors. considered· during the
designation of the secondary silver subcategory and its 'related
subdivisions.

The factors listed for general subcategorization were' each
evaluated when donsidering subdivision of the secondary silver
subcategory. In the discussion that follows, the factors will be
described as they pertain to this particular subcategory.

The rationale fot considering segmentation of the - secondary
silver subcategory is based primarily on the production processes
used. Within the subcategory, a number of different operations
are performed, which mayor may not ·have a water use or
discharge, and which may require the establishment of separate
effluent limi tations and standards. While t.he ~econdary silver
industry is considered a single subcategory, a more thorough
examinati6n of the prbduct~on processes, water use and dischaige
practices, and pollutant generation rates has illustrated the
need for limitations and standards based on a specific. set of
wastewater streams. Limitations and standards will be based on
specific'flow allowances i6r the following subdi~isions:

1. Film stripping,
2. Film stripping wet air pollution control and prec2p1

tat ion of film stripping solutions wet air pollution
control,

3. Precipitation and filtration of film stripping
solutions,

4. precipitation and filtration of photographi~. solutions,
5. Precipitation and filtration of photographic solutions

wet air pollution control,
6. Electrolytic 'refining,
7. Furnace wet air pollution control,
8. Leaching, , .
9. Leaching wet air pollution control and precipitation of

nonphotographic solutions wet air pollution control,
10. Precipitation and filtration of nonphotographic

solutions, and
11. Floor and equipment washdown.

A number of other factors considere4 in this evaluation were
shown to be inappropriate bases for further segmentation. Air
pollution control methods, treatment costs, nonwater quality
aspects, and total energy requirements are functions of the
selected subcategorization factors raw materials and
production processes. As such, they support the method of
subcategorization which has been developed. Factors determined
to be inappropriate for use as bases for ,subcategorizafion are
discussed briefly below.
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PLANT AGE

It is difficult to categorize secondary silver plants on the
basis of size. The individual processes involved in silver
production often process different amounts of silver-bearing
material. Therefore, it is more appropriate to categorize silver
plants on the basis of process production, e.g., precipitation
production.

SECT - IV

PNP

troy ounces of silver
precipitated

troy ounces of silver
precipitated

troy ounces of silver
precipitateq

troy ounces of silver produced
from precipitation and filtra
tion of film stripping solutions

troy ounces of silver produced
from film stripping
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precipitation and filtration
of film stripping solutions

Building Block

Film stripping

Precipitation and filtration
of photographic solutions
wet air pollution control

Film stripping wet air pollu
tion control and precipita
tion of film stripping solu
tions wet air pollution
control

Precipitation and filtration
of photographic solutions

3.

4.

2.

s.

1.

PLANT SIZE

Plants within the secondary silver subcategory differ in age, in
terms of initial operating year. However, to remain competitive,
plants are constantly modernized~ Modifications to process
operations have been made, resulting in greater production
efficiency and reduced air pollution emissions. As a result,
neither the concentration of constituents in wastewater nor the
capability to meet the limitations is related to plant age.

PRODUCTION NORMALIZING PARAMETERS

The effluent limitations and standards developed in this document
establish mass limitations for the discharge of specific
pollutant parameters. To allow these limitations to be applied
to plants with various 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, the actual silver production from the
respective manufacturing process is used as the PNP. This is
based on the principle that the amount of water generated is
proportional to the amount of product made. Therefore, the PNPs
for the 11 secondary silver subdivisions are as follows:
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8. 'Leaching

6. Electrolytic, refining'
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troy ounces of silver
precipitated

troy ounces of silver
smelted, roasted, or dried

troy ounces of silver
produced from leaching

.troy ounces of silver
produced from leaching
or silver precipitated

troy ounces of silver from
electrolytic refining

troy ounces of silver
produced

. " . '

, ,

~eaching wet air pollutio
control and precipitation of
nonphotographic solutions
wet air pollution control ..

9.

7. Furnace wet air pollution
control

11. Floor and equipment
washdown

" ' .

lo.precipi~ation andfilt~a
tion of non-photographic
solutions ..
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The wtlstewater data presented in this section were ,evaluated in
light of production process information compiled during this

SECTION V

WATER USE AND WASTEWATER CHARACTERISTICS

SECT - VSECONDARY SILVER SUBCATEGORY

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

Two principal data sources were used in the development of
efflu~nt limitations and standards for this subcategory~ data
collec:;tion portfolios (dcp) and field sampling results. Data
collection portfolios contain infcirmationregarding wastewater
flows and production levels. Data were also collected through
comments and a special request.

In order to quantify the pollutant discharge from secondary
silver plants, a field sampling program was conducted. A
complete list of the pollutants considered and a summary of the
techniques used in sampling and laboratory analyses are included
in Section V of Vol. I. Wastewater samples were collecced 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 analytic~l

standard for' TCDD was judged to be too hazardous to be made
generally available, samples were never analyzed for . this
pollutant. There is no ,reason to expect that TCDD would be
present in secondary silver wastewater). A total of 10 plants
were selected for screen sampling in the· nonferrous metals
manufacturing category, one of these being a secondary silver
plant. Of the 36 plants selected for verification sampling,
three were from the secondary silver su~category. ,In general,
the samples were analyzed for three classes of pollutants: toxic
organic pollutants, toxic metal pollutants, and ,criteria
pollutants (which includes both conventional and nonconventional
pollutants).

As described in Section IV of this supplement, the secondary
silver subcategory has been further segmented into 11
subdivisions or building blocks, so that the promulgated
regulation contains mass discharge limitations and standards for
11 manufacturing processes discharging process wastewater.
Differences in the wastewater characteristics. associated with
these subdivisions are to be expected. For this reason,
wastewater streams corresponding to each subdivision are
addressed separately in the discussions that follow.
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Additionally, since the dcp were collected, the Agency has
learned that one secondary silver plant has closed and six plants
no longer process secondary silver. Flow anq production data
(when available) for these plants are presented in this section
and in the remainder of the development document. These data are
an integral part of the BPT and BAT effluent limitations because
the processes remain representative in determining BPT and BAT
and flow rates. Therefore, it is necessary to presen~ this
information so that the effluent limitations are documented.

1. Film stripping,
2. Film stripping wet air pollution control and prec1p1

tat ion of film stripping solutions wet air pollution
control,

3. precipitation and filtration of film stripping
solutions,

4. Precipitation and filtration of photographic solutions,
5. Precipitation and filtration of photographic solutiops

wet air pollution control,
6. Electrolytic refining,
7. Furnace wet air pollution control,
8. Leaching,
9. Leaching wet air pollution control and precipitation of

nonphotographic solutions wet air pollution control,
10. Precipitation and filtration of nonphotographic

solutions, and
11. Floor and equipment washdown.

In the proposed development document, separate subdivisions were
identified for precipitation and filtration of film stripping
solutions wet air 'pollution control, casting contact cooling
water, casting wet air pollution control, and precipitation and
filtration of nonphotographic solutions wet air pollution
control. Based on new data gathered since proposal from
secondary precious metals plants' dcp, sampling at two integrated
secondary silver and secondary precious metals plants, and
re-evaluation of existing data, these subdivisions were either
combined with other subdivisions or deleted. A subdivision for
floor and equipment washdown also was added. The reasons for
these changes are discussed in detail in Section IX Wastewater
Discharge Rates.

Although flow and production data were collected in secondary
precious metals dcp in the nonferrous metals manufacturing
category, these data were not used to modify the proposed
regulatory fiow allowances. The new data support the proposed
flow allowance and the Agency did not receive any comments
suggesting that the allowances should be revised. The new flow
data are "included in the water use and discharge tables at the
end of this section.

SECT - VSECONDARY SILVER SUBCATEGORY

a result, it was possible to identify the principal
sources in the secondary silver subcategory. They

study. As
wastewater
are:
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The data tables include some samples measured at concentrations
considered not quantifiable. The base-neutral extractable, acid
fraction extractable, and volatile organics are generally
considered not quantifiable at concentrations equal to or less

SECT ~ VSECONDARY SILVER SUBCATEGORY

WASTEWATER FLOW RATES

In order to quantify the concentrations of pollutants present .in
wastewater from secondary silver plants, wastewater samples were
collected at four 'plants. Diagrams indicating the sampling sites
and contributing production processes are shown in Figures V-:.l
through V-4 (pages 2714 - 2723).

The raw wastewater sampling data for the secondary silver
subcategory are presented in Tables V-2, V-s, and V-8 (pages
2715, 2724, and 2728. Treated wastewater sampling data are shown
in Tables V-13 through V-16 (pages 2736 - 2740). The stream
codes presented in the tables may be used to identify the
location of each of the samples on the process flow diagrams in
Figures V-I through V-4. Where no qata are listed ,for a specific
day o'f sampling, the 'wastewater samples for the stream were not
collected. If the analysis did not detect a pollutant in a waste
stream, the pollutant was omitted,from the table~

Data supplied by dcp responses wereevalua~ed, ,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 (~alculation. Water use
is defined as the volume of water or other fluid (e.g., leachate,
spent electrolyte) required for a given process per mass of
silver 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 silver 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 IV. The production normalized
flows were compiled and statistically analyzed by stream type.
Where appropriate, an attempt was made to identify factors that

. could account for var iations in water us~~. This information is '
summarized in this section. A similar analysis of. factors
affecting the wastewater values is presented _in' Sections IX, X,
XI, and XII where representative BPT, BAT, BDT, and pretreatment
discharge flows are selected for use in calculating the effluent
limitations and standards. As an exampl~~, silver precipitation
and filtration scrubbing wastewater flow is related to
precipitate prodtiction. As such, the discharge rate is expressed
in liters of scrubber wastewater discharged per troy ounce of
silver produced by precipitation.
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1 one-time grab
2 24-hour manual composite
3 24-hour automatic composite
4 48-hour manual composite
5 48-hour automatic composite
6 72-hour manual composite
7 72-hour automatic composite

In the 1977 data collection portfolios, the secondary silver
plants which discharge wastewater werp. asked to specify the
presence or absence of the toxic pollutants in their effluent. Of
the 44 secondary silver plants submitting a 1977 dcp, 19 did not
respond to this portion of the questionnaire. All plants
responding to the organic compounds portion of the questionnaire
reported that all toxic organic pollutants were known to be
absent or believed to be absent from their wastewater.

The statistical analysis of data includes some samples measured
at concentrations considered not quantifiable. Data reported as
an asterisk are considered as detected but bel()w quantifiable
concen~rations, and a value of zero is used for averaging. Toxic
organic, nonconventional, and conventional pollutant data
reported with a "less than" sign are considered as detected, but
not further quantifiable. A value of zero is also used for
averaging. If a pollutant is reported as not detected, it is
excluded in calculating the average. Finally, toxic metal values
reported as less than a certain value were considered as not
detected and a value of zero is used in the calculation of the
average 0 For example, three samples reported as NO, *, and 0.021
mg/l have an average value of 0.010 mg/l.

The method by which each sam~le was collected is indicated by
number, as follows:

SECT - VSECONDARY SILVER SUBCATEGORY

than 0.010 mg/l. Below this concentration, organic analytical
results are not quantitatively accurate; however, the analyses
are useful to indicate the presence of a particular pollutant.
The pesticine fraction is considered not quantifiable at
concentrations equal to or less than 0.005 mg/l. Nonquantifiable
results are designated in the tables with an asterisk (double
asterisk for pesticides). '

These detection limits shown on the data tables are not the same
in all cases as the published detection limits for these
pollutants by the same analytical methods. The detection limits
used were reported with the analytical data and hence are the
appropriate limits to apply to the data. Detection limit
variation can occur as a resul~ 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.
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FILM STRIPPING

The responses for the toxic metals and cyanide are summarized
below:

SECT - VSECONDARY SILVER SUBCATEGORY
'~ .

Photographic film may be stripped of emulsion and the silver
precipitated. The film base can be, screened and rinsed,
producing wastewater. Water discharge rates are' presented in
Table V-I (page 2714) in liters per troy ounce of silver produced
from film stripping. Table V-2 (page 2715) (stream 14) shows
combined raw wastewater data from film 'stripping and wet air
pollution control on film ~tripping and film ,stripping
precipitation. Data are not available for separate waste streams
because discrete points in each stream were not accessible.
However, based on the combined wastewater data and the raw
materials and process used, film stripping wastewater should
contain toxic organics and metals, cyanide, and total suspended
solids above treatable concentrations, as well as phenols.

,FILM STRIPPING WET AIR POLLUTION CONTRO:L AND PRECIPITATION OF
FILM STRIPPING SOLUTIONS.WETAIR ~OLLUTION CONTROL

Since secondary silver production involves 11 principal sources
,of wastewater and each has potentially different characteristics
and flows, the wastewater characteristics and discharge rates
corresponding to each subdivision will be described separately.
A brief description of why the associated production processes
generate a wastewat~r and explanations for variations of water
use within each subdivision will also be discussed.

Known Believed Believed Known

Antimony 2 4 14 5
Arsenic 1 2 16 6
Beryllium 0 2 16 7
Cadmium 4 5 10 6
Chromium 5 4 10 6,

'Copper 10 4 6 5
Cyanide 4 I 13 7
Lead 7 4 8 '6
,Mercury 1 2 16 6
Nickel 8 3 9 5
Seleriium 1 2 15 7
Silver 13 5 3 .;l
Thallium 0 1 16 8
Zinc 10 4 7 4

WASTEWATER CHARACTERISTICS AND ,FLOWS BY SUBDIVISION

'One plant engaged in film stripping uses a wet scrubber to
control air emissions." This plant uses the same scrubber to
control emissions from film stripping . and film stripping
precipitation. A 99+ percent recycle of the scrubber water is
maintained and the discharge rate is 0.034 liters per troy ounce
of silver produced from precipitation and filtration of film
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PRECIPITATION AND FILTRATION OF FILM STRIPPING SOLUTIONS

PRECIPITATION AND FILTRATION OF PHOTOGRAPHIC SOLUTIONS WET AIR
POLLUTION CONTROL

SECT - VSECONDARY SILVER SUBCATEGORY

stripping solutions. Table V-2 (stream 14) shows combined raw
wastewater data from film stripping and wet air pollution control
on film stripping and film stripping precipitation. Data are not
available for separate waste streams because discrete points in
each stream were not accessible. However, based on the combined
wastewater data and the raw materials and process used, film
stripping wet air pollution control wastewater should contain
toxic organics and metals, cyanide, phenolics, and total
suspended solids.

Of the seven photographic silver plants precipitating silver
solutions, three use wet air pollution control; two of these
discharge wastewater from wet scrubbers. The water discharge
flow rates are shown in Table V-6. Although wastewater samples
were not collected from precipitation of photographic solu~ions

wet air pollution control, raw wastewater data are available from
a film stripping precipitation scrubber. The wastewater
characteristics for the two scrubbers are expected to be similar

The solution resulting from stripping granulated film is treated
to precipitate the silver. After settling or filtration, the
silver-free solutiQn may be discarded as wastewater. Four of the
five photographic plants that use this process discharge a waste
stream. The water discharge rates, reported in liters per troy
ounce of silver precipitated, are shown in Table V-3 (page 2722).
Sampling data for film stripping solutions precipltation are
summarized in Table V-2 (Stream 12). Raw wastewater from this
process contains toxic organics and metals, cyanide, phenolics,
and total suspended solids at treatable concentrations.

PRECIPITATION AND FILTRATION OF PHOTOGRAPHIC SOLUTIONS

Silver can be precipitated from discarded photographic hypo
solutions. After filtration, the silver-free solution
constitutes a waste stream. Solutions resulting from
photographic sludges are also included in this subdivision. All
seven plants which have precipitation processes discharge process
wastewater. The discharge rates from these plants, presented in
liters per troy ounce of silver precipitated, are shown in Table
V-4 (page 2723). The Agency did not sample the raw wastewater
from silver solution precipitation directly; however, wastewater
samples were collected after filtering with sawdust (which is
part of the process). This wastewater contains 1,2
dichloroethane, chloroform, phthalates, and tetrachloroethylene,
all above treatable concentrations (0.025 to 0.132 mg/l). Toxic
metals are also found, including a high concentration of zinc
(200 mg/l). Ammonia (4,630 mg/l), and chloride (734 mg/l) are
also present. Total suspended solids are evident, but most
solids in the raw wastewater were probably removed by the filter.
Raw wastewater sampling data are given in Table V-5 (page 22724).
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ELECTROLYTIC REFINING

FURNACE WET AIR POLLUTION CONTRQL
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Table V-8(page 2728) (stream 40) shows combined raw wastewater
data from nonphotographic solutions precipitation and

In nonphotographic materials plants, leaching is used to recover
silver from silver· sludges and copper matte associated with the
melting of electrical component parts. Of the 13 nonphotographic
plants that leach, 11 produce wastew~ter,consistingof either
silver-free leachate or lead-iron residue. Water discharge rates
are given in Table V-12 (page 2735) in liters per troy ounce of
silver produced from leaching.

Fifteen plants use electrolytic refining as a purification step
in secondary silver processing. Thirteen plants generate waste
streams consisting of spent electrolyte and wash water; 12 of
those discharge the wastewater. Table V-7 (page 2725) shows the
water discharge rates iri liters per troy ounce of silver refined.

Electrolytic refining is similar for photographic and
nonphotographic plants, therefore wastewater from each may have
similar characteristics. Ta~le V-8 (page 2728) summarizes the
raw wastewater sampling data for the toxic and selected
conventional and nonconventional pollutants •.

The samples were collected ata nonphotographic plant from a
combined waste stream comprised of raw wastewater from
electrolytic refining, as well as metal-depleted solutions. This
raw wastewater contains toxic organics and metals, ammonia,
fluoride, cyanide, and total suspended solids above treatable
concentrations.

Of the secondary silver plants with reverberatory furnaces,
incinerators, or casting furnacea, 27 control off-gas emissions.
Twelve plants use wet scrubbers, and four of these discharge
wastewater, as shown in Table V-g (page 2732). The Agency did
not collect samples from furnace scrubber wastewater at a
secondary silver plant before proposal. However, after proposal,
samples of this wastewater were collected· at an integrated
secondary silver and secondary precious metals facility. This
plant processes. nonphotographic materials and the scrubber
controls off-gas emissions from a furnace used to smelt silver,
gold, platinum, and palladium. Th~se data are presented in the
administrative record supporting this regulation. Furnace
scrubber wastewater contains a treatable concentration of total
suspended solids (5,6»0 mg/l) and has a pH of approximately 7.

LEACHING

b~cause of the similarities in the raw materials and processes
used. Wastewater samples collected from the analogous wet
scrubber stream contain toxic organics and metals, cyanide, and
total suspended solids above treatable concentrations.



(

2712

PRECIPITATION AND FILTRATION OF NONPHOTOGRAPHIC SOLUTIONS
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FLOOR AND EQUIPMENT WASHDOWN

LEACHING WET AIR POLLUTION CONTROL AND PRECIPITATION OF
NONPHOTOGRAPHIC SOLUTIONS WET AIR POLLUTION CONTROL

Many plants wash equipment and floors to recover silver values
that may be contained in accidental leaks and spills of process
solutions. Flow data on the floor wash were not generally
available in the data collection portfolios. However, data from

electrolytic refining. Leaching wastewaters have similar
characteristics as precipitation wastewater because of the nature
of the nonphotographic materials processed. bata are riot
available for separate waste.streams because discrete points in
each stream were not. accessible. However, based on the combined
wastewater data and the raw materials and process used, raw
wastewater from leaching should contain toxic organics and
metals, ammonia, fluoride, cyanide, phenolics, and total
suspended solids above treatable concentrations.

Silver may be recovered by precipitation from leachates, waste
silver-plating solutions or melted silver scrap. Twenty-seven
nonphotographic plants report this process, and all 27 discharge
wastewater. Depleted solutions may be discarded as wastewater,
along with wash water and silver-free filtrates. Discharge water
rates are presented in Table V-IS (page 2740).

Table v-a (stream 40) shows combined raw wastewater data from
nonphotographic solutions precipitation and electrolytic
refining. Data are not available for separate waste streams
because discrete points in each stream were not. accessible.
However, based on the combined wastewater data and the raw
materials and process used, precipitation of nonphotographic
solutions wastewater should be characterized by the presence of
toxic organics and metals, ammonia, cyanide, chloride, fluoride,
phenolics, and suspended solids above treatable concentrations.

For leaching emissions, discharge rates are shown in Table V-13
(page 2736). All 13 of the plants with leaching and precipitation
emissions control.discharge wastewater. For proposal, the Agency
did not have discrete samples of this waste stream. After
proposal, EPA collected samples of scrubbers over leaching and
precipitation processes at two integrated secondary silver and
secondary precious metals plants. These plants also process
gold, platinum, and palladium from nonphotographic materials.
The scrubbers control emissions from the secondary silver and the
secondary precious metals leaching and precipitation processes.
The scrubber wastewater contains treatable concentrations of
toxic metals and total suspended solids. The pH is approximately
a when a caustic solution is used as a scrubber liquor. At
plants scrubbing with water only, this wastewater is expected to
be acidic. The wastewater data for this stream are presented in
the administrative record supporting this regulation.
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a sampling effort at one secondary. silver-secondary precious
metals integrated plant and one secondary precious metals plant
show that one liter per troy ounce of washdown water is typically
generated. Sampling data collected at the two plants show this
wastewater' to contain treatable concentrations of toxic metals
and total suspended solids. The flow and sampling data for tilis
waste stream are included in the administrative record supporting
this regulation. .

SECONDARY SILVER SUBCATEGOUY SECT - .v



(l/troy ounce of silver produced from f~lm stripping)

WATER USE AND DISCHARGE RATES FOR
FILM STRIPPING

2714
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TABLE V-I

Production Production
Percent Normalized Normalized
Recycle Water Use Discharge Flow

0 50.35 50.35

NR NR NR

NR NR NR

SECONDARY SILVER SUBCATEGORY

30927

596

74

Plant
Code

NR = data not reported in dcp.
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Table V-2

SECONDARY SILVER SAMPLING DATA
PHOTOGRAPHIC - MISCELLANEOUS

RAW WASTEWATER
{J)
tz.ln

Concentrations (mg/l, except as noted) ~
Stream Sample t:l

):>IPollutant(a) Code Typ~t Source(b) Day. 1 Day 2 Day 3 Average ~
.t<

4. benzene 12 1 0.084 0.084 til
H

14 1 0.17 0.132 2.05 0.784 ~16 1 0.149 0.149 tz.l
~

6. carbon tetra- 12 1 NO til, c:::chloride 14 1 ND NO 0.07 0.07 tJj
n

N 16 1 NO ):>I
.-.J 1-3

tz.l/-1
10. 1,2-dichloro- 12 1 0.061 0.061 (j)U1

~ethane 14 1 0.58 NO ND 0.58
16 1 0.156 0.156 t<

11. 1, 1 , 1-trichloro- 12 1 NO
tilethane 14 1 NO NO NO tz.l

16 1 0.022 0.022 ()
1-3
I23. c loroform 12 1 0.244 0.244 <:14 1 1.31 ND NO 1.31

16 1 0.36 0.36.
29. 1,1-dichloro- 12 1 NO

ethylene 14 1 0.33 NO ND 0.33
16 1 6.1 6.1

38. ethylbenzene 12 1 0.017 0.017
14 1 0.016 * ND 0.008
16 1 * *



Table V-2 (Continued)

SECONDARY SILVER SAMPLING DATA
PHOTOGRAPHIC - MISCELLANEOUS

RAW WASTEWATER
rn
l%J
()
0Concentrations (mg/l, except as noted) z
tjStream Sample
~Pollutant(a) Code Typet Source(b) pay 1 Day 2 DaY...1 Average
rnL;;_:.. methy lene 12 1 0.67 ND 0.67 H
l:"lchloride 14 1 3023 ND ND 3.23 <16 1 3.1 3.1 t:zJ
~

rn66. bis(2-ethylhexyl) 12 1 * * c::
t:Jjphthalate 14 1 0.034 0.034 n

N 16 1 0.011 0.011 i!3-...l
t:rJf-l
Gl0) 68. di-n-butyl 12 1 0.015 0.015 0

phthalate 14 1 0.014 0.015 ~16 1 0.047 0.047

69. di-n-octyl 12 1 0.033 0.033 rn
t:rJphthalate 14 1 0.058 0.058 n16 1 ND 8

. ".• diethyl 12 1 ND <phthalate 14 1 0.038
16 1 ND

85. tetrachloro- 12 1 * *ethylene 14 1 0.087 ND ND 0.087
16 1 0.042 0.041

86. toluene 12 1 0.029 0.029
14 1 0.027 ND 0.032 0.03
16 1 0.013 0.013



Table V-2 (Continued)

3ECONDARY SILVER SAMPLING .DATA
PHOTOGRAPHIC - MISCELLANEOUS

RAW WASTEWATER [J}
tJ;I
0

Concentrations (mg/l, except as noted) ~
0

Stream Sample ~

Pollutant(a) Code Typet Source(b) Day 1 Day 2 Day 3 Average ~
[J}

87. trichloro- 12 1 0.473 0.473 H.

ethylene 14 1 0.93 ND ND 0.93 ~
tJ;I

16 1 0;.832 0.832 ~

[J}

91. chlordane 12 1 ** ** c:::
ttl

16 1 (0.01 (0.01 0
~

N 1-3
-..J 106. PCB-1242 (c) 12 1 (0.014 (0.0 . tJ;I

.... Gl
-..J 107. PCB-1254 (c) 16 1 (0.007 (0.0 0

~~

108. PCB-1221 (c) 230 6 0.012 0.012 Jo<.

109. PCB-1232 (d) 12 1 (0.017 . (0.017
110. PCB-1248 (d) 16 1 (0.015 (0.015 [J)

tJ;I

111. PCB-1260 (d) 230 6 0.012 0.012 0
1-3

113. toxaphene 12 1 ** **
16 1 (0.01 (0.01 <:

230 1 ND

114. antimony 12 1 12 12.0
14 1 0.7 ' 0.7
16 1 1.5 1.5

115. arsenic 12 1 2.2 ' 2.2
14 1 0.2 0.2
16 1 1.9 1.9



Table V-2 (Continued)

SECONDARY SILVER SAMPLING DATA
PHOTOGRAPHIC - MISCELLANEOUS

RAW WASTEWATER
00
tz:ln

Concentrations (mg/l, except as noted) §Stream Sample
Pollutant(a) Code Typet Source(b) Day 1 Day 2 Day 3 Average ~
117. beryllium 12 1 <0.02 <0.02 00

H14 1 <0.02 <0.02
~16 1 <0.02 <0.02
:u

118. cadmium 12 1 0.37 0.37 00
c:::14 1 5 5.0 tJJ

16 1 0.65 0.65 n
):If\.)
8.....
tz:l.... 119" chromium 12 1 100 100.0 Ci)co 014 1 9 9.0 e!16 1 7 7.0

120. copper ... 12 1 30 30.0
0014 1 2 2-.0 tz:l

16 1 0.72 0.72 n
8

I121 • cyanide 12 1 5.95 5.95 <:14 1 1.83 1.13 1.29 1.416
16 1 0.311 0.311

122. 12 1
~:.

9 9.0lead
14 1 2 2.0
16- 1 6 6.0

. 123. mercury 12 1 0.017 0.017
16 1 0.0008 0.0008





Table V-2 (Continued)

SECONDARY SILVER SAMPLING DATA
PHOTOGRAPHIC - MISCELLANEOUS

RAW WASTEWATER

Concentrations (mg/l, except as noted)Stream Sample
f2..!.!:~;tant (a) Code Typet Source(b) Day 1 Day 2 Day 3 Average
total organic 12 1 4,040 4,040car";)on (TOC) 16 1 2,410 " 2,410230 6 13,040 13,040
ConvenLionals

l\.) oil and grease 12 1 111 111-..J
14 1 130 130

l\.)

0
16 1 -20 20

total suspended 12 1 3,664 3,664solids (TSS) 16 1 162 162.0230 6 484 464.0
pH (standard units) 12 1 2.95

14 1 8.4 6.05 5.8816 1 1.1

(a) Three samples were analyzed for the acid extractable pollutants; none were detected.
The samples were also analyzed for pesticides, but none were detected, except asnoted.

'(b) No source water samples were analyzed.

(c), (d) Reported together

I .



Table V-2(Continued)

SECONDARY SILVER SAMPLING DATA
PHOTOGRAPHIC - MISCELLANEOUS

RAW WASTEWATER

tSample type. Note: These numbers also. apply to subsequent data tables.

lone-time grab
2 24-hour manual composite
324-hour automatic composite
4 48, hour manual composite
5 48 hour automatic composite
6 72" hour manual composite
7 72 hour automatic composite

* Less than or equal' to 0.01 mg/l

** Less than or equal to 0.005mg/l



WATER USE AND DISCHARGE RATES FOR
PRECIPITATION AND FILTRATION OF FILM STRIPPING SOLUTIONS

(l/troy ,ounce of silver produced from film stripping)'

Production' Production
Plant Percent Nor~alized Normalized
Code Recycle Water Use Discharge Flow

30927 0 112.7 112.7

596 0 2.31 2.31

74 0 0.74 0.74

566 NR NR NR

602 No wastewater Produced

SECT - V

TABLE V-3

2722

SECONDARY SILVER SUBCATEGORY

NR = data not reported in dcp.
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TABLEV-4

, WATER USE AND DISCHARGE RATES FOR
PRECIPITATION AND FILTRATION OF PHOTOGRAPHIC SOLUTIONS

(l/troy ounce of silver precipitated)

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

30927 0 89.9 89.9

538 0 21.1 21.1 '

9022(a) 0 13.5 13.5

437 0 6.75 6.75,

6l5(a) 0 1.6 1.6

74 0 1. '35 1.35

563 0 NR NR -

567 0 NR NR

,4301 0 NR NR

NR = data not reported iri dcp.

(a)- Plant clos~d or no longer processing secondary silver.

2723



Table V-5

SECONDARY SILVER SAMPLING DATA
PHOTOGRAPHIC SOLUTIONS

RAW \lASTEWATER
00
tIJ
n

Concentrations (mg/l, except as noted) ~Stream Sample tj

Pollut,-nt(a) Code Typet Source(b) Day 1 Day 2 Day 3 Average ~
Toxic Pollutants 00

H

10. ~I ,2-dichloro- 61 1 0.068 0.063
.~

tz:l
e:thane ~

15. 1,l,2,3-tetra- 61 1 <0.029 <0.029 00
c::-~hloroethane tIj

23. chloroform 61 1 0.132 0.132 n
~l\J 29. 1,1-dichloro- 61 1 0.049 0.049 8-..,J
tIJf\.) ethylene Q~

030. 1 ,2-trans- 61 1 0.049 0.049 .~

dichloroethylene t<
66. bis(2-ethyl- 61 1 0.1195 0;1195

hexyl)phthalate
00·67. butyl benzyl 61 1 0.052 0.052 tIJ
nphthalate
~85. tetrachloro- 61 1 <0.025 . (0.025

. methylene
<115. arsenic 61 1 0.03 0.0311 b. cadmium 61 1 6 6.0

119. chromium 61 1 0.3 0 •.3
120. copper 61 1 1 1.0122. lead 61 1 0.5 0.5
123. mercury '61 1 1 1.0124. nickel 61 1 0.4 0.4125. selenium 61 1 <0.04 <0.04126. silver 61 1 <9.2 '<9.2127. thallium 61 1 <0.2 <0.2128. zinc 61 1 200 200



Table V-S (Continued)

SECONDARY SILVER SAMPLING DATA
PHOTOGRAPHIC SOLUTIONS

RAW WASTEWATER

Concentrations (mg/l, except as noted)
Sample

. Typet Source(b) Day 1 Day 2 Day 3

N
-...J
N
U1

Pollutant(a)

~onconvetitiort.ls

. ammonia"
chemical oxygen'

demand (COD)'
chloride
total organic

carbon (TOG)

Conventionals

oil and grease
total su.pended .

solids (TSS)

Stream
Code

61
61

61
61

61
61

1 '.:
1

1
1

1
1

4,630
40,700

.734 ,
3,085'

'3
.. ;92

Average'

4,636
40,700

734
3,085

3
92 (Il"

/:%:!.

n
1-3

(a) One sample was analyzed for pestic!des: dieldrin, chlordane, 4,4'DDT, 4,4'DDE,
endrin, endrin aldehyde, heptachlor., alpha-BHC, ~eta-BHC and' gamma-BHC were

, detected but below the quantification limit'. One sample was analyzed for PCB
fractions. PCB-1242, 1254, 1221, .1232,· 1248,· 1260..~nd. 101.6 w.ere:<l:etec.ted, but
below the quanti~ication limit. ~ .

(b) No source water samples were analyzed. ;'
, l

I· "

<:

\
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(b) - Plant closed

WATER USE AND DISCHARGE RATES FOR
PRECIPITATION AND FILTRATION OF PHOTOGRAPHIC.SOLUTIONS

WET AIR POLLUTION CONTROL

SECT .,.. V

TABLE V-6

SECONDARY SILVER SUBCA~EGORY

(l/troy ounce of silver precipitated)

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

553 99+ 1214. 0.58

74(a) 99+ 96,5 0.068

459 100 NR 0

567 68 NR NR

NR = data not reported in dcp.

(a) - Same scrubber used for film stripping and precipitation of
film stripping solutions
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,
(l/troy ounc~ of silver from electrolytic refining)

WATER USE AND DISCHARGE RATES FOR
PRECIPITATION AND FILTRATION OF FILM STRIPPING SOLUTIONS

SECT - V

TABLE V-7

SECONDARY' S,ILVER ' SUBCATEGORY

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

567(a) 0 1.97 1.97

448(b) 0 1.77 1.77

457 0 1.64 1.64

553 0 0.63 0.63

6l5(a) 0 0.49 0049

1104(b) 0 0.44 0.44

460 0 0.31 0.31

460(b) 0 0.06 0.06

65 0 0.28 0.28

1053(b) 0 0.16 0.16

4301 0 0.068 0.068

1084(b) 0 0.035 0.035

578(b) 0 0.024 0.024

l138(b) 0 NR NR

107l(b) 0 NR NR

1088(b) 0 NR NR

NR = data not reported in dcp.

(a) - Plant closed or no longer pr~cesses secondary silver

(b) - Date from nonferrous metals manufacturing phase II 1983 dcp





,.Table V-8 (Cont inued)

SECONDARY SILVER SAMPLING DATA
NONPHOTOGRAPHIC - MISCELLANEOUS

RAW WASTEWATER
til
l;J:j
n

Concentrations (mg/l, except as noted) ~
Stream Sample ~

Pollutant(s) Code Type Source Day 1 Day 2 Day 3 Average ~
"<

69. di-n-octyl 40 2 NO 0.055, 0.055
til
H

phthalate 44 1 * '* * ~
78. anthracene (b) 40 2 * <0.014 <0.014 trJ

~

81. phenanthrene (b) 44 1 ND ND tn'
84. pyrene 40 2 * 2.15, 2.150 c:::

44 1 ND ND lJJ
(')

85. tetrachloro- 40 2 0.011 0.123 0.017 NO 0.07 ~

~ ethylene 44 1 * <0.046 <0.046
1-3

-.J trJ
l\J 86. toluene 40 2 * 0.057 * <0.014 0.019 Q'
\D 0·, '

44 1 ND 0.013' 0.013 ~
57. trichloro- 40 2 ND ND <0.019 ND <0.019

ethylene 44 1 ND <0.015 <0.015
90. dieldrin 44 1 ** ** ** m "
;;1- chlordane 44 1 ** ** ** trJ;

(')

~2. 4,4'-DDT 44 1 ** ** ** 1-3

93. 4,4' -DDE 44 1 ND ** **
::]. endrin 44 1 ** ** ** <~

", VO. heptechlor 44 1 ** ** ** ..

' '"3 "b-BHC-Beta 44 1 ** ** **,\) .
;co. PCB-1254 44 1 ** ** **-'-
~ "" ') PCB-1248 44 1 ** ** **> •

~.. antimony 40 2 <0.1 <0.1 <0.1
, 115. arsenic 40 2 <0.01 0.05 0.05

44 1 <0.01 0.05 0.05
117. beryllium 40 2 <0.001 <O~OOl <0.001

44 1 <0.001 0.02 0.02
118. cadmium 40 2· <0.002 1.0 1.0

44 1 <0.002 80.0 80.0



Table V-8 (Continued)

SECONDARY SILVER SAMPLING DATA
NONPHOTOGRAPHIC·- MISCELLANEOUS

RAW WASTEWATER
[f.l
t:rJ
n

Concentrations (mgt 1, except as noted)
0z

Stream Sample
tj

Pollutant(a) Code Type Source Day 1 Day 2 Day 3 Average ~
119. chromium 40 2 <0.005 2.0 2.0

[f.l
H

44 1 <0.005 20.0 20.0 t"I
<:

120. copper 40 2 0.2 70.0 70.0 t:rJ

44 1 0.04 60.0 60.0
:;0

121- cyanide 40 2 0.018 0.132 0.019 0.056
[f.l
c:::

44 1 0.001 0.001 tJ:I
n

N 122. lead ~O 2 <0.02 4.0 4.0 :J>'
1-3

-....I 44 1 <0.02 50.0 >
50.0 t:EJ

w
OJ 23. 40 2 <0.0001 <0.0001 <0.0001 G)

0 mercury 0

44 1 0.0002 0.0001 0.0001 ~.

124. nickel 40 2 <0,-005 30.0 30.0
44 1 <0.005 800 800

125. selenium 40 2 <0.01 <0.01 <0.01 [f.l

44 1 <0.01 <0.01 <0.01 t:rJ

\ 126. silver 40 2 <0~02 0.43 0.43
n·

\
1-3

\ 44 1 <0.02 4.7 4.7
127. thallium 40 2 <0.1 <0.1 <0.1 <:

44 1 <0.1 <0.1 <0.1
128. zinc. 40 2 <0.06 20.0 20.0

44 1 <0.06 2,000 2,000

Nonconventionals

. ammonia 40 1 2 t 180 750 675 1 ,202
44 1 9~5 9.5

chemical oxygen 40 2 <5 3,040 3,040
demand (COD) 4.4 1 <5 231 231



Table V-8 (Continued)

SECONDARY SILVER SAMPLING DATA
NONPHOTOGRAPHIC - MISCELLANEOUS

RAW \lASTEWATER

Pollutant(a)

chloride
fluoride'
phenols (total; by

4-AAP method)
total organic

carbon (TOC)

ConventionaIs

oil and grease

, total suspended
solids, (TSS)

pH (standard units)

'Concentrations (mgtl, except as noted)
Stream Sample

Code Type Source Day 1 Day 2 Day 3 Average

44 1 41.0 32,300 32,300
40 1.3 1.2 1.2
40 2 0.017 0.012 0.014 0.014
44 1 0.044 0.044
40 2 4.;0 435.0 435,.0
44 1 5.0 24.0 24.0

40 1 11 27 13 17.0
44 1 8 . 8.0 '
40 2 14 118 118
44 1 <1 112 112
40 1 2.2 2.3
44 1 1.9

(a) Stream 40 was analyzed for the pesticide fraction, but none were detected above its
quantification limit.

(b) Reported together.
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(l/troy ounce of silver roasted, '.sme1ted or dried)

TABLE V-9

WATER USE AND DISCHARGE RATES FOR
FURNACE WET AIR POLLUTION CONTROL

SECT - VSECONDARY SILVER SUBCATEGORY

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

78 99.9 143.7 0.14

553 99.7 49.21 0

65 100 19.85 0

549 100(A) 11.6 0

437 0 9.4 0

9020 0 7.87 7.87

1138(C') 0 0.37 0.37

596 100 NR NR

441 100 NR NR

1084 100 NR NR

459 0 NR NR

4567 NR NR NR

NR = data not reported in dcp.

(a) - Partial evaporation.

(b) - 100 % evaporation.

(c) Data from nonferrous metals manufacturing phase II 1983
dcp.



Data from nonfer'rous metals'mamifacturlng phase II, 1983

NR

0.11 ' "

0~079

0.068

NR

NR

NR

, NR

635.2 '

98.3i'

2.97

1.56 -
- ,.'~. ','.

TABLE V-lO

2733 "

•• ~ <. ' "L.~·

, "", ,', ., 'RA,TES," ',FOR
,:, ,WATER ,uSE 'AN~E~2':r~,GE

('l/troy ounce of 'slIver 'produced fromleachirig)

Production,
Normalized
Discharge Flow

Partial evaporation.(a)

P,J;oduction
Plant Percent Normalized
Code Recycle Water Use

9022 0 635.2

9020 0 98.31
" ,

9020(b) 0 2.97

1145 0 1.56

1150(b) 0 NR

615(a) 0 0.11

78 0 0.079

553 0 0.068

25 NR ~ L' • NR

82 (a) NR NR

567(a) 0 NR

459 NR NR

NR = data not reported in dcp.

(c)
dcp. '

(b) 100 % evaporation.
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NR = data not reported in. de]? .'

SECT - V

TABLE V-II

SECONDARY SILVER SUBGATEGORY

WATER USE AND DISCHARGE RATES FOR
LEACHING AND PRECIPITATION OF NONPHOTOGRAPHIC SOLUTIONS

WET AIR POLLUTION CONTROL

(a) - Plant closed or no longer processing secondary silver.

(b) Data from nonferrous metals manufacturing phase II 1.983
dcp.

(l/troy ounce of silver produced from leaching
or silver precipitated)

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

9020 99 984 9.84

74 99+ 218 0.12

549 99 90 0.90

83(a) 79.2 54.56 11.3

553 99+ 7.0 0.014

78 100 0.078 0

82(a) 97.4 NR NR

459 100 NR 0

664 100 NR 0

448 , NR NR NR

567(a) 65 NR NR

l204(b) 100 13.5 0

578 NR NR NR
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(l/troy ounce of silver precipitated)

(b) Plant colsed or no ·longer processes secondary silver.•

SECT - V

TABLE V-12

SECONDARY SILVER SUBCATEGORY

WATER USE AND DISCHARGE RATES FOR
PRECIPITATION AND FILTRATION OF NONPHOTOGRAPHIC SOLUTIONS

.
Production Production

Plant Percent Normalized Normalized
Code Recycle Water Use Discharge Flow

1100 0 109.5 109.5
·1092 0 103.3 103.3

9020* 0 78.6 78.6

9020 0 19.9 19.9
1018 0 47.5 47.5
1104 0 17.7 17.7

18 0 12.96 12.96
615{a) 0 7.87 7.87

1128 0 7~53 7.53

1165 0 5.16 5.16
549 0 2.7 2.7

1164 0 2.1 2.1

448 0 1.77 1.77
1029 0 1.23 1.23
1023 0 1.0 1.0

74 0 0.90 0.90
1053{a) 0 0.65 0.65
1167{a) 0 0.52 0.52

4640{a) 0 0.5 0.5
460 0 0.42 0.42

1072 0 0.37 0.37

578 0 0.19 0.19
1204 0 0.183 0.183

1063 0 0.13 0.13
1117 0 0.098 0.098

NR = data not reported in dcp •.

(a) Data from nonferrous metals manufacturing phase II 1983
dcp.



Table V-13

SECONDARY SILVER SAMPLING DATA
NONPHOTOGRAPHIC - TREATMENT PLANT SAMPLES - PLANT A

Ul

Concentrations -(mg/l, except as noted)
t:rJ
0
0

Stream Sample Z

Pollutan't Code Type. Source Day 1 . ;Day 2 Day 3 Average t:I
;I:>'
~
I-<:

Toxic Pollutants Ul
H

4. benzene 41 2 ND 0.014 ND ND 0.014 t-1:<:
6~ carbon tetra- 41 2 ND 0.394 0.305 0.401 0.367 t:rJ

chloride
~

15. '1., 1 ,2, 3-tetra- 41 2 ND ND 0.025 ND 0.025 Ul
c:

. . chloro~thane
¥I ."

tJj.. ~ ,n
23~ chloroform 41 2 .0'.021 0.04 oi~305 NO 0.173 . :;1:>'

N 38,. "ethylbetlzene 41 2 ND 0.012 ND * 0.006
8

-.J
t:rJ

w 39. fluoranthene '41 7 * 0.198 : 0.:198 Gl
c ,'0

m
47. 'bromoform

- . ,~

41 2 ND ND 0.013" NO 0.013 'I-<:
48. dichlorobromo- 41 2 NO 2.8 2.4 1 .58 2.26

. methane'
51. chlorodibro- 41 2 ND <0.047 NO NO <0.047 m

momethane t:rJ
0

66. bis(2-ethyl- 41 7 0.016 0.022 0.02,2 1-3

hexyl)phthalate
67. ' butyl benzyl 41 7 NO 0.038 0.038 :<:

phthalate
68. di-n-butyl 41 7 * 0.082 0.082

phthalate
0'.06969. di-n-octyl 41 7 ND 0.069

phthalate
84. pyrene 41 7 *. 0.179 0.179
85. tetrachloro- 41 2 0.011 0.017 * * 0.006

ethylene
87. trichloro- 41 2 ND <0.014 ND NO <0.014

ethylene
114. antimony 41 7 <0.1 1.5 1.5



Table V-13 (Continued)

SECONDARY SILVER SAMPLING DATA
NONPHOTOGRAPHIC - TREATMENT PLANT SAMPLES - PLANT A

00

Concentrations (mg/l. except as noted) tz:l
n

Stream Sample ~Pollutant Code Type Source I!ay__l !!ay 2 J.!Cly~~:i Average
~--~-~~

~15. arsenic 41 7 <0.01 1.26 1.26 enll. cyanide 41 7 0.020 0.075 0.053 0.049 H

i 26. silver 41 7 <0.02 6.9 6.9 ~
tzJ

i.~oncor.vent 10nals ~

en
c::

amm, ',i ..] 41 1 2,200 . 2.080 1,600 1.960 b3
n

I\) chem._cc.l oX~fien 41 7 <5 556 556 ~
-.J derland (C ) tzJ
w fluolide 41 7 1.3 2.4 2.4 8-.J

phenols (total; by 41 2 0.008 0.023 0.018 0.016 ~4-AAP method)
. total organic 41 7 4 97 ( 97

carbon (TOe) en
·tzJ

Conventionals 0
toi

oil and grease 41 1 82 5 10 32 <total suspended 41 7 14 3.140 3.140
solids (TSS)

pH (standard uni'ts) 41 1 7.3 8.1 8.7





Table V-14 (Continued)

SECONDARY SILVER SAMPLING DATA
NONPHOTOGRAPHIC - TREATMENT PLANT SAMPLES - PLANT B

Concentrations (mg/l, except as noted)
Sample

Type Source Day Day 2 Day 3Pollutant

Conven tionals

oil and grease
total suspended

solids (TSS)
pH (standard units)

Stream
Code

45
45

45

1
1

1

<1
10
10

9.9

Average

10
10

Ul
tr::l
n
1-3









Table V-15 (Continued)

SECONDARY SILVER SAMPLING DATA
PHOTOGRAPHIC -TREATMENT PLANT SAMPLE - PLANT C

Concentrations (mg/l, except as noted)
Stream Sample

. Pollutant· . Code . Type Source Day 1 Day 2 Day 3 Average
i

~vnconventionals....,

phenols (total; by 13 1 0.421 0.421
4-AAP method) 15 1 26.5 26.8 20.3 24.5

17 1 51.3 51.3

CONVENT IONALS
l\J 195-....J oil and, grease 15 1 50 51 99 .
.c:..
w 17 1 21 21

pH (standard units) 13 1 7.14
15 1 8.55 7.16 6.97
17 1 6.68

<
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SECTION VI

in
of

presented
exclusion

data
or

The selection of, these pollutants is discussed in greater detail
below.

11. l,l,l-trichloroethane
30. 1,2-trans-dichloroethylene
38. ethylbenzene
84. pyrene
85. tetrachloroethylene
86. toluene

SELECTION OF POLLUTANT PARAMETERS

This study examined samples from the secondary silver subcategory
for three conventional pollutant parameters (oil and grease,
total suspended solids, and pH) and six nonconventional pollutant
parameters (ammonia, chemical oxygen demand, chloride, fluoride,
total organic carbon, and total phenols).

CONVENTIONAL AND NONCONVENTIONAL POLLUTANT PARAMETERS SELECTED

: ,

After proposal, the Agency re-evaluated the treatment performance
of activated- carbon adsorption to control ,toxic 'organic
pollutants. The treatment performance for the~acia extractable,
base-neutral extractable, and volatile organic pollutants has
been s~t equal to the analytical quantificatio(l limit of 0.010
mg/l. The analytical quantification limit for pesticides and
total 'phenols (by 4-AAP, method) is 0.005 mg/l, which is below the
0.010 mg/l accepted for the other toxic organics. ,However, to be
consistent, the treatment performance of 0.010 mg/1 is used for
pesticides and total phenols. The 0.010 mg/l concentration is
achievable, assuming enough carbon is used in the column and a
suitable contact time is allowed. The frequency of occurrence
for 36 of the toxic pollutants has been redetermined based on the
revised treatment performance value. As a result, the following
pollutants, ~hich were not selected at proposal, have been
selected f6r further donsideration for limitation:

This section examines chemical analysis
Section V and discusses th~ selection
pollutants for potential limitation.

The discussion that follows describes the analysis that was
performed to select or exclude pollutants for further
consideration for limitations and standards. Pollutants will be
considered for limitation if they are present in concentrations
treatable by the technologies considered in this analysis. The
treatable concentrations used for the toxic metals were the
long-term performance valu,~,~, ,~Ghiey.abl~.by .lime precipitation,
sedimentation,ahd filtration:' , The treatable concentrations used
for the toxic organics were the long-term values achievable by
carbon adsorption.
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TOXIC PRIORITY POLLUTANTS

SECT - VISECONDARY SILVER SUBCATEGORY

Ammonia was found in all four samples analyzed in concentrations
ranging from 675 to 4,630 mg/l. All of the values recorded are
well above the treatable concentration of 32.2 mg/l, attainable
by the available treatment technology. Therefore, ammonia is
selected for consideration for limitation.

ammonia
phenols (total; by 4-AAP method)
total suspended solids (TSS)
pH

The conventional and nonconventional pollutants and pollutant
parameters selected for consideration for limitation in this
subcategory are:

Total phenols are detected in all eight samples analyzed. .;lll
eight samples contained phenols in concentrations above the
treatable concentration of 0.010 mg/l. Concentrations for the
samples ranged from 0.012 to 62.5 mg/l. Therefore, total phenols
are also selected for consideration for limitation.

The pH values observed in four of seven samples were outside the
6.0 to 10.0 range considered desirable for discharge to receiving
waters. Four pH values ranged from 1.1 to 2.95. The remaining
three samples ranged from 5.9 to 8.4. Effective removal of toxic
metals by chemical precipitation requires careful control of pH.
Therefore, pH is considered for limitation in this subcategory.

Total suspended solids (TSS) concent~ations ranging from 92 to
3,664 mg/l were observed in the five samples analyzed for this
study. All five samples exhibited concentrations above the
treatable concentration attainable by the identified treatment
technology. Furthermore, most of the specific methods for
removing toxic metals do so by precipitation, and the resulting
toxic metals precipitates should not be discharged. Meeting a
limitation on TSS also aids in .removal of precipitated tOJcic
metals. For these reasons, total suspended solids is considered
for limitation in this subcategory.

The frequency of occurrence of the toxic pollutants in the
wastewater samples taken is presented in Table VI-l (page 2758).
These data provide the basis for the categorization of specific
pollutants, as discussed below. Table VI-l is based on the raw
wastewater data from streams 12, 14, 16, 40, 61, and 230 (see
Section V). Treatment plant samples were not considered in the
frequency count. Raw waste stream 44 was not used in the count
because it contained gold, platinum, and palladium processing
wastewater in addition to silver processing wastewater.

The toxic pollutants listed in Table VI-2 (page 2762) were not

TOXIC POLLUTANTS. NEVER DETECTED



23. chloroform
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TOXIC POLLUTANTS DETECTED IN A SMALL NUMBER OF SOURCES

for consideration in
not found in any

above concentrations
available treatment

. SECT - VI

from this . subcategory;
for consideration in

ch1orobenzene
1,1,2,2~tetrach1oroethane

chlorodibromomethane
anthracene (a)
phenanthrene' (a)
dieldrin
chlordane
4,4 1 -ODT
4,4 1 -DOE
endrin
endrin aldehyde
heptachlor
alpha-BHC
beta-BHC

.gamma-BHC
toxaphene
asbestos

7.
15 ..
51.
78.
81.
90.
91.
92.
93.
98.
99.

100.
102.
103.
104.
113.
116.

The following pollutants were not selected for limitatIon on the
basis that they were detectable in the effluent from only a small
number of sources within the subcategory and are uniquely related
to only those sources: .

SECONDARY SILVER SUBCATEGORY

The pollutant listed below is not selected
establishing limitations because it was
wastewater samples from this subcategory
considered achievable by existing or
technologies.

Acenaphthene was detected in only one of nine samples analyzed.
That sample contained 0.010 mg/l, which 1S the treatable
concentration. Since. the pollutant was not detected above the
concentration attainable by identified treatment technology,
acenaphthene is not considered for limitation.

detected in any wastewater samples
therefore, they are not selected
establishing limitations.

TOXIC POLLUTANTS NEVER FOUND ABOVE THEIR ANALYTICAL QUANTIFICA
TION LIMIT

The toxic pollutants listed below were never found above their
analytical quantification concentration in any wastewater samples
from this subcategory; therefore, they are not selected for
consideration in establishing limitations.

(a) Reported together.

TOXIC POLLUTANTS PRESENT BELOW CONCENTRATIONS ACHIEVABLE BY
TREATMENT



2752

Although these pollutants were not selected for consideration in
establishing nationwide limitations, it may be appropriate, on. a
case-by-case basis, for the local permitter to specify effluent
limitations.

SECT - VISECONDARY SILVER SUBCATEGORY

methylene chloride
bromoform
bis(2-ethylhexyl) phthalate
butyl benzyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate
diethyl phthalate
PCB-1242 (b)
PCB-1254 (b)
PCB-122l (b)
PCB-1232 (c)
PCB-1248 (c) .
PCB-1260 (c)
PCB-1016 (c)
mercury

Reported. together, as a combined value

44.
47.
66.

, 67.
68.
69.
70.

106.
107.
108.
109.
110.
111.
112.
123.

Me·thy1ene chloride was measured at a concentration above its
treatable concentration in three of nine samples, with values of
0.67, 3.10, and 3.32 mg/l. - The treatable concentration is 0.010
mg/1. All three treatable samples were from the same plant. This
pollutant is not attributable to specific materials or processes
associated with the secondary silver subcategory, but is a common
solvent used in analytical laboratories. All 25 of the secondary
silver plants reporting the presence or absence of toxic
pollutants indicated in the dcp that this pollutant was either
known or believed to be absen.t from their wastewater. Because
methylene chloride was not detected in six of nine samples, as
well as the high probability of sample contamination, this
pollutant is not considered for limitation.

Bromoform was not detected in eight of nine samples, but was
found above its treatable concentration in one sample. The 0.065
mg/l found is greater than the 0.01 mg/l.treatable concentration.

Chloroform was found at c6ncentrations ranging from 0.109 to 1.31
mg/l in five of nine samples. The achievable concentration
treatment for chloroform is 0.010 mg/l. Chloroform cannot be
traced to specific materials or processes associated with the
secondary silver subcategory; however, it is a common laboratory
solvent and the high concentrations found could be attributed to
sample contamination. The presence of chloroform in the blank
samples taken attest to this possibility, particularly since the
pollutant was not detected in four samples. The results cannot
be generalized as characteristic of the subcategory. All 25 of
the secondary silver plants reporting the presence or absence of
toxic pollutants indicated in the dcp that this pOliutant was
either known or believed to be absent' from their wastewater.
Therefore, chloroform. is not considered for limitation.

(b),(c)



All 25 of the secondary silver plants reporting the presence or
absence of toxic pollutants indicated in the dcp that this
pollutant was ~ither known or believed to be absent from their
wastewater. Since bromoform is· present at only one source,
bromoform is assumed to be unique to that source and not
consider.ed for limitation. .

Butyl benzyl phthalate was measured in two of five samples at
concentrations of 0.052 and 0.054 mg/l. The treatable
concentration for this pollutant is 0.010 mg/l. This pollutant
is used ·as a plasticizer in laboratol~y and field sampling
equipment. Since it was not ::1etected in three of five samples,
the measurements may be regarded as specific to the site ana not
characteristic of the subcategory as a whole. All 25 of the
secondary silver plants reporting the pr.esence or absence of
toxic pollutants indicated in the dcp that this pollutant was
either known or believed to be absent from their wastewater.
Therefore, butyl benzyl phthalate is not considered for
limitation.

Bis(2-ethylhexyl) phthalate was found above its treatable
concentration of 0.010 mg/l in four of five samples. The
'concentrations ranged from 0.011 to 0.119 mg/l. This pollutant
is not associated with specific processes used in the secondary
silver subcategory, but is commonly USE!d as a plasticizer ,in
laboratory and field sampling equipment. All 25 of the secondary
silver plants reporting the presence or absence of toxic
pollutants indicated in the dcp that this pollutant was either
known or believed to be absent from their wastewater. Since the
presence of this pollutant may. be attributed to sample
contamination, bis (2-ethylhexyl) phthalal:e is not considered for
limitation.

SECT - VISECONDARY SILVER SU~CATEGORY
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phthalate was detected above its treatable concentration
mg/l) in one of five samples analyzed. However, this

Diethyl
(0.010

Di-n-butyl phthalate was found above its l:reatable concentration
(0.010 mg/l) in four of five samples analyzed. However, this
compound is a plasticizer used in many products found in
manufacturing plants; it is not associated with, specific
processes used in this subcategory. All 25 of the secondary
silver plants reporting the presence or absence. of toxic'
pollutants indicated in the dcp that this pollutant was either
known or believed to be absent from their wastewater. Therefore,
di-n-butyl phthalate is not considered for. limitation.

Di-n-octyl phthalate was measured above its treatable
concentration (0.010 mg/l) in three of five samples analyzed.

,However, this compound is a plasticizer. used in many products
found in manufacturing plants; it is not associated with specific
prpcesses in this subcategory. All 25 ()f the secondary silver
plants reporting the presence or absence of toxic pollutants
indicated . in the dcp that this pollutant was either known or
believed to be absent from their wastewater. Therefore, di-n-

. octyl phthalate is not considered for limitation.
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TOXIC POLLUTANTS SELECTED FOR CONSIDERATION IN ESTABLISHING
LIMITATIONS

SECT ~ VISECONDARY SILVER SUBCATEGORY

4. benzene
6. carbon tetrachloride

10. 1,2-dichloroethane
11. l,l,l-trichloroethane
29. l,l-dichloroethylene
30. 1,2-trans-dichloroethylene
38. ethylbenzene
84. pyrene
85. tetrachloroethylene
86. toluene
87. trichloroethylene

114. antimony
115. arsenic
118. cadmium

Mercury was measured above its treatable .concentration (0.036
mg/l) in one of four samples. Even though found at 1.0 mg/l,
this pollutant is not attributable to specific materials and
processes in this subcategory.. Also, 22 of the 25 secondary
silver plants reporting the presence or absence of toxic
pollutants indicated in the dcp that mercury was known to be
absent or believed to be absent from their wastewater. Since
it was found in only one plant, mercury is not considered for
limitation.

The pollutants listed below are selected for furthE~r

consideration in establishing limitations and standards for this
subcategory.

The seven toxic pollutant PCBs (polychlorinated biphenyls) are
not clearly separated by the analytical protocol. used in this
study; thus, they are reported in two groups. The first group
contains PCB-1242, PCB-1254, and PCB-122l; the second contains
PCB-1232, PCB-1248, PCB-1260, and PCB-1016. Both groups were
found in one of five samples at the same plant. The
concentration for each group was 0.012 mg/l, which slightly
exceeds the treatable concentration of 0.010 mg/l. All 25 of the
secondary silver plants reporting the presence or absence of
toxic pollutants indicated in the dcp that this pollutant was
either known or believed to be absent from their wastewater.
Since these pollutants were found in only one plant, they are
assumed to be unique to that source and are not considered for
limitation.

compound is a plasticizer used in many products found in
manufacturi~g plants; it. is not associated with specific
processes 1n this subcategory. All 25 of the secondary silver
plants reporting the presence or absence of toxic pollutants
indicated in the dcp that this pollutant was either known or
believed to be absent from their wastewater. Because of the
site-specificity of the one result, diethyl phthalate is not
considered for limitation.
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Ethylbenzene was found in six of nine samples.' Only three
samples contained this pollutant above its concentration
considered attainable by treatment (0.010 mg/l). These .values

l,l,l-Trichloroethane was detected at two plants in two of nine
samples, both at concentrations of 0.022 mg/l. The treatable
concentration is 0.010 mg/l for this pollutant. Therefore,
l,l,l-trichloreth~neis selected for consideration for
limitation.

SECT - VISECONDARY SILVER SUBCATEGORY

119. chromium
120. copper
121. cyanide
122. lead
124. nickel
125. selenium
126. silver
127. thallium
128. zinc

1,2-Dichloroeth~newas detected above· its quantification limit in.
four of nine samples in two plants. Two samples, 'with
concentrations of 0.58 and 0.156 mg!l, were above .the
concentration considered attainable by treatment (0.010 mg/l).
Since 1,2-dichloroethane was present in concentrations exceeding
the concentration achievable by identifi~2d treatment technology,
it is selected for consideration for limitation.

Benzene was detected above its treat.ble concentration (0.010
mg/l) in seven of nine samples. The concentrations ranged from
0.017 to 2.05 mg/l. Since benzene was present in concentrations
exceeding the concentration achievable by identified treatment
technology, it is selected for consideration for limitation.

1,2-Trans-dichloroethylene was detected in one of nine samples
with a concentration of 0.049 It19/l. This vall,leis above the

. treatable concentration (0.010 mg/l)~ The raw wastewater stream
containing this pollutant was sampled at only one plant. There
fore, the presence of this pollutant cannot be regarded as site
specific. For these reasons, 1,2-trans-dichloroethylene is
selected for consideration for limitation.

1,1";'Dichloroethylene was measured above its treatable
concentration (0.010 mg/l) in three of nine samples in two

'plants, with concentrations of 0.049,0.33, and 6.1 mg/l. Since
l,l-dichloroethylene was present in concentrations exceeding the
concentration achievable by identified treatment technology" it
is selected for consideration for limitation.

Carbon tetrachloride was found above its treatable concentration
(0.010 mg/l) in three of nine samples. Concentrations ranged
from 0.07 to 2.3 mg/l. Since carbon tetrachloride was present in
concentrations exceeding the concentration achievable by

. identified treatment technology, it is selected for
consideration for limitation.
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Copper was detected above its treatable concentration (0.39 mg/l)
in all five samples analyzed~ The concentrations ranged from

ranged from 0.016 to 0.021 mg/l. Also, it was detected at two of
three plants. Therefore, ethylbenzene is selected for
consideration for limitation.

SECT - VI·SECONDARY SILVER SUBCATEGORY

Chromium was found above its treatable concentration (0.07 mg/l)
in all five samples analyzed. The concentrations ranged from 0.3
to 100 mg/l. Since chromium was present in concentrations
exceeding the concentration achievable by identified treatment
technology, it is selected for consideration for limitation.

Antimony was found above its treatable concentration (0.47 mg/l)
in three of five samples. The concentrations ranged from 0.7 to
12.0 mg/l. Since antimony was present in concentrations
exceeding the concentration achievable by identified treatment
tech~ology, it is selected for consideration for limitation.

Arsenic was measured above its quantification limit in all five
samples analyzed. Two of the five samples contained this
pollutant above the treatable concentration (0.34 mg/l), with
concentrations of 1.9 and 2.2 mg/l. Since arsenic was present in
concentrations exceeding the concentration achievable by
identified treatme.:t technology, it is selected for consideration
for limitation.

Tetrachloroethylene was measured above concentrations rega:d7d
achievable by identified treatment technology (0.010 mg/l) 1n
four of nine streams. The values ranged from 0.017 mg/l to 0.123
mg/l. Tetrachloroethylene was detected below its quantificati4~n

limit in two other samples. These samples represent five
different 'lastewater streams at three plants. For these reasons,
this pollutant is selected for consideration for limitation.

Toluene was detected in seven of nine samples representing four
raw wastewater streams from three plan"~~. Five of its measured
concentrations ranged from 0.013 mg/lto 0.05 mg/l, which is
above the concentration considered attainable by available
treatment for this pollutant (0.010 mg/l). Therefore, toluene is
selected for consideration for limitation.

pyrene was found in one of five samples at a concentration of
2.15 mg/l, which is much greater than its treatable concentration
(0.010 mg/l). The raw wastewater stream containing this
pollutant was sampled at only one plant. Therefore, the presence
of t~is pollutant cannot be regarded as site-specific and is
selected for consideration for limitation.

Trichloroethylene was detected above its treatable concentration
(0.010 mg/l) in three of nine samples. The concentrations ranged
from 0.473 to 0.93 mg/l. Since trichloroethylene was present in
concentrations exceeding the concentration achievable by
identified treatment technology, it is selected for consideration
for limitation.
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0.72, to 70.0 mg/l. Since copper was present in concentrations
exceeding the, concentration achievable by identified treatment
technology, it is selected for consideration for limitation.

Lead was found ,above its treatable concentration (0.08 mg/l) in
all five samples q.nalyzed. The concentrations ranged from 0.5 to
9.0 mg/l. Since lead was present in concentrations exceeding the
concentration achievable by identified treatment technology, it
is selected for consider~tion for limitation.

SECT - VISECONDARY SILVER SUBCATEGORY

Cyanide was ,measured above its treatable concentration(0~047

mg/l) in six of nine samples from four of the five wast"e streams.,
The concentrations ranged from 0.132 to 5. 95mg/l, ,in two plants
(one photographic and one nonphotographic). Since cyanide was
present in concentrations exceeding the concentration achievable
by identified treatment technology, it is selected for
consideration for limitation.

Thallium was found above its quantification limit in two of the
five samples analyzed for this pollutant. One of the ,five
samples contained thallium at a concentration of 0.4 mg/l, above
the treataple concentration (0.34 mg/l) for this pollutant. Since
thallium was pres~nt in concentrations exceeding the
concent~ation achievable by identified treatment technology, it
is selected for consideration for limitation.

Nickel was measured above its treatable concentration (0.22 mg/l)
in four of five samples. The ~oncentrations ranged from 0.4 to
30.0 mg/l. Since nickel was present in concentration~exceeding
the concentration achievable by identified treatment technology,
it is selected for consideration for limitation.

Zinc was measured abo~e its treatable concentration (0.23 mg/l)
'in all five samples analyzed. The concentrations ranged ,from 4.0
to 2,000 mg/l. Since zinc was present in conc~ntrations

exceeding the concentration attainable by identified treatment
technology, it is selected for consideration for limitation.

,.

Selenium was found above, its, treatable concentration (0.20 mg/l)
'in three of five s,amples. The concentrations ranged from 0.25 to
0.9 mg/l.Since selenium was ,present in concentrations exceeding
the concentration achievable by identified treatment technology,
it is, selected for considerc;ltion for limitation.

Silver was' detected above its quantification limit in three of
five samples analyzed. Concentrations l:anged from 0.07 to 5.0
mg/l. Three samples contained silver at concentrations above the
concentration considered attainable by t:rea,tment (0.07 mg/l).
Since silver ,was present in concentr.ations exceeding the
concentration achievable by identified treatment technology,' it
is selectedforcqnsideration for limitation.



Table VI-l

FREQUENCY OF OCCURRENCE OF TOXIC POLLUTANTS
SECONDARY SILVER

RAW WASTEWATER rn
tr::l
(')
0

Analytical IJetected IJetected Z
t:lQ-umt i flcat ion Treatable Nunber of Nullber of Detected Below Below Treat- Above Treat- :J:>'Coneentrat Ion Coneentra- Streams Samples Q.!ant Iflcat Ion able Cancen- able Qmcen-
~Pollutant (mg/l)(a) tloo (mg/l)(b) Analyzed Analyzed NO Concentration· tratlon tratlon

I. acenaphthene 0.010 0.010 ~ . ~ 4 rn
H2. acrolein 0.010 0.010 ~ 9 9
t"l3. acrylonitrile 0.010 0.010 ~ 9 9 <:4. benzene 0.010 0.010 ~ 9 I 7 tr::l~. benz Idine 0.010 0.010 ~ 5 5 :::d6. carbon tetrachlorlde 0.010 0.01~ 5 9 6 37. chlorobenzene 0.010 0.010 5 9 6 3 rn

8. 1,2,4-trichlorobenzene 0.010 0.010 5 5 5 c::
9. hexachlorobenzene 0.010 0.010 5 5 5 trl

()10. 1,2-dlchloroethane 0.010 0.010 5 9 5 4 :J:>'I\J II. I,I,I-trlchloroethane 0.010 0.010 5 9 1 2 1-3-....I 12. hexach loroethane 0.010 0.010 5 5 5
".~U1 13. I,I-dichloroethane 0.010 0.010 5 9 9

00 14. 1,I,2-trlchloroethane 0.010 0.010 5 9 9 0.5. 1,1.2,2-tetrachloroethane 0.010 0.010 ~ 9 8
~..i. chloroethane 0.010 0.010 5 9 9

I,. bls(chloromethyl) ether 0.010 0.010 5 9 9
If. bls(2-chloroethyl) ether 0.010 0.010 5 5 5
I' . 2-chloroethyl vinyl ether 0.010 0.010 5 9 9
2.-. 2-ch loronaphthalene 0.010 0.010 5 5 5 rn21.2,4,6-trichlorophenol 0.010 0.010 5 3 3 tr::l22. parachlorumeta cresol 0.010 0.010 5 3 3 (')
23. chloroforTII 0.010 0.010 5 9 4 1-3
24. 2-chlorophenol 0.010 0.010 5 3 ]
25. 1,2-dichlorobenzene 0.010 0.010 5 5 5
26. 1,3-dlchlorobenzene 0.010 0.010 5 5 5 <:27. 1,4-dichlorobenzene 0.010 0.010 5 5 5 H.28.3,]'-dichlorobenzidine 0.010 0.010 5 5 5
29. I,I-dichloroethylene 0.010 0.010 5 9 6 3
30. 1,2-trans-dlchloroethylene 0.010 0.010 5 9 8 I31. 2,4-dICllrorophenol 0.010 0.010 5 ] ]
32. 1,2-dichloropropane 0.010 0.010 5 9 9
33. I, 3-dlchloroprlllylene 0.010 0.010 5 9 9
]4. 2,4-dimethylphenol 0.010 0.010 5 ] ]
35. 2,4-dinitrotoluene 0.010 0.010 5 5 5
36. 2,6-dinitrotoluene 0.010 0.010 5 5 5
37. 1,2-diphenylhydrazlne . 0.010 0.010 5 5 5



Table VI-l (Continued)

FREQUENCY OF OCCURRENCE OF TOXIC POLLUTANTS
SECONDARY SILVER

RAW WASTEWATER Ul
tt:l
(1
0
Z

Analytical l)etected Detected t;t
:J:"Quantlflcat Ion Treatable NlIIber of NlJIber of Detected Below Below Treat- Above Treat- ::uConcent ratlon Concentra- Streams san..,les ~antif leat Ion able Concen- able Concen- t<Pollutant (mg/l)(a) tlan (mg/l)(b) Analyzed Analyzed NO Concentratlon tratlon tratlon
Ul

38. ethylbenzene 0.010 0.010 5 9 3 '3 3 H
39. fllloranthene 0.010 0.010 5 5 5 I:-t
40. 4-chlorophenyl phenyl ether 0.010 0.010 ' 5 5 5 <:

tt:l41. 4-bl"00l0~lenyl phenyl ethel" 0.010 0.010 5 5 5 ::u42. bls(2-c lorolsopropyl) ether 0.010 0.010 5 5 5
43. bls(2-chloroethoKy) methane 0.010 0.010 5 5 5 Ul
44. methylene chloride 0.010 0.010 5 9 6 3 c::
45. methylchlodde 0.010 0.010 5 9 9 tJj
46. methyl bromide 0.010 0.010 5 9 9 (1
47. bmoofonn 0.010 0.010 . 5 9 8 :J:"

N '18. dlchlorobromomethane 0.010 ' 0.010 5 9 9 1-3
-..J t,9. tdchioroflooromethane 0.010 0.010 5 9 9 tt:l

(j)U1 SO. dlchlorodl fluowmethane 0.010 0.010 5 9 9 0ID 51. chlorodlbmoomethane 0.010 0.010 5 9 8 ::uS;!. hexachlorobutadlene 0.010 0.010 5 5 5 t<
5J. hexachlorocyclopentadlene 0.010 0.010 5 5 5
54. lsophorone 0.010 0.010 5 5 5
5S. naphtha lene 0.010 0.010 5 5 5
56. nitrobenzene 0.010 0.010 5 5 5

Ul57. 2-nltrophenol ·0.010 0.010 5 3 3 tt:l58. 4-nltrophenol 0.010 0.010 5 3 3 (1
59. 2.4-dlnltrophenol 0.010 0.010 5 3 3 1-360. 4.6-dlnltro-o-cresol 0.010 0.010 5 3 3
61. H-nltro9odlmethylamlne 0.010 0.010 5 5 5
62. N-nltro90dlphenylamlne 0.010 0.010 5 5 5

<:63. N-nltrosodl-n-propylamloe 0.010 0.010 5 5 5
64. pentachlorophenol 0.010 0.010 5 3 3 H

65. ~enol 0.010 0.010 5 3 3
66. Is(2-ethylhexyl) phthalate 0.010 0.010 5 5 4
67. hutyl henzyl phthalate 0.010 0.010 5 5, 3 2
68. dl-n-butyl phthalate 0.010 0.010 5 5 I 4
69. dl-n-octyl ~thalate 0.010 0.010 5 5 2 3
70. dlethyl pht alate 0.010 0.010 5 5 4 I
71. dimethyl phthalate 0.010 0.010 5 5 5
72. benzo(a)anthracene 0.010 0.010 5 5 5
73. benzo(a)pyrene 0.010 0.010 5 5 5
74. 3.4-benzofllloranthene 0.010 0.010 5 5 5
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Table VI-l (Continued)

FREQUENCY OF OCCURRENCE OF TOXIC POLLUTANTS
SECONDARY SILVER

RAW WASTEWATER rn
trJ
()
0
Z

Analytical
t.l

Detected Detected ~
~tlflcatlon Treatable Nud>er of Nu!rber of Detected Below Below Treat- Above Treat-

~Goncentrat lon Concentra- Streams S~les Q.!antlflcatlon able Concen- able Concen-
Pollutant ("R/I) (a) tlon (1lB/l) (b) AnalyZed Analyzed ND Concentrat lon tratlon tratlon rn

n. benzo(k)fluoranthene 0.010 0.010 5 5 5 H
t-t

76. chrysene 0.010 0.010 5 5 5 <:"
77. acenaphthylene 0.010 0.010 5 5 5 trJ
78. anthracene (c) 0.010 0.010 5 5 4 ~
79. benzo(~l)perylene 0.010 0.010 5 5 5
80. fluorene 0.010 0.010 5 5 5 rn
81. phenanthrene (e) 0.010 0.010 5 5 4 c:

IJj
82. dlbenzo(a.h)anthracene 0.010 0.010 5 5 5 ()
83. lneleno(I.2.3-ed)pyrene / 0.010 0.010 5 5 5

~
l'0 84. pyrene 0.010 0.010 5 5 4 I ~
-..J 85. tetrachloroethylene 0.010 0.010 5 9 ] 2 4 trJ
0'1 86. toluene 0.010 0.010 5 9 2 2 5 Gl
0 87. trlchloroethylene 0.010 0.010 5 9 5 I ] 0

88. vlnyl chlorlde 0.010 0.010 5 9 9 ~

89. aldrin 0.005 0.010 5 5 5 t-<
90. die lelr In 0.005 0.010 5 5 ] 2
91. chlordfUle 0.005 0.010 5 5 2 ]

92.4,4'-DUf 0.005 0.010 5 5 ] 2
93. 4,4'-Dm " 0.005 0.010 5 5 3 2 ·rn
94. 4,4' -DOO 0.005 0.010 5 5 5 trJ
95. aipha-eooosulfan 0.005 0.010 5 5 ,5 ('j

96. beta-endosulfan 0.005 0.010 5 5 5 ~

97. endo9ulfan sulfate 0.005 0.010 5 5 5
98. endrln 0.005 0.010 5 S ] 2
99. endrln aldehyde 0.005 0.010 5 5 4 I <:

100. heptachlor 0.005 0.010 5 5 3 2 H
101. heptachlor epoxide 0.005 0.010 5 5 5
102. alpha-BIIC 0.005 0.010 5 5 4 I
103. beta-B1l: 0.005 0.010 5 5 :) 2
i04. gamna-BHC 0.005 0.010 5 5 4 I
ias. delta-BHC 0.005 0.010 5 5 5
106. PCB-1242 (d) 0.005 0.010 5 5 4
107. PCB-12S4 (d) 0.005
108. PCB-1221 (d) 0.005
109. PCB-I232 (e) 0.005 0.010 5 5 4
tlO. PCB-1248 (e) 0.005
III. PCB-126O (e) 0.005
112. PCB-1016 (e) 0.005



Table VI-l (Continued)

FREQUENCY OF OCCURRENCE OF TOXIC POLLUTANTS
SECONDARY SILVER

RAW WASTEWATER

Analytical Uetected Detected
QUllnt iflcat ion Treatable fb;ber of Nmber of Detected Below Below Treat- Abo1e Treat-
eoncentrat Ion Ooncentra- Stre8IIB SlIll'ples ~t1flcation able <:oncen- able Concen-

Pollutant _~...lli!!L tion (nB/l)(b) Analyzed Analyzed ~ Ooncentration tration tratlon

113. toxapl\i!OO 0.005 0.010 5 5 3 2
I I 4. an:im.;!'f 0.100 0.47 5 5 2 3
115. a, .~ellh: 0.010 0.34 5 5 3 2
I 16. asbestos 10 Hf'l., 10 tfl. 2 2 1
117. beryllium 0.010 0.20 5 5 5 \ .
118. cadmhm 0.002 0.49 5 5 5
119. chromium 0.005 0.07 5 5 5
120. copper 0.009 0.39 5 5 5

I\J 121. cyanide 0.02 (f) 0.047 5 9 2 6
-....I 122. lead 0.020 0.08 5 5 50'1 .

123. mercury 0.0001 0.036 4 4 I 2 II-' 124. nickel 0.005 0.22 5 5 I 4
125. selenium 0.01 0.20 5 5 2 3
126. sHver 0.02 0.07 5 5 2 3
127. thallium 0.100 0.34 5 5 3 I
128. zinc 0.050 0.23 5 5 5
129•. 2.3.7,8-tetrachlorodibenz~ Not Analyzed

p-dioxin (TwO)

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

) Treatable ooncentrations are based a1 performance of lime precipitation, sedimentation, end filtration for toxic metal pollutantl!and activated
carbon adsorption for toxic organic pollutants •

. (d) , (e) Rep':Jrted together.

(i:, Analytical qUlintlfication concentration for EPA Method 335.2, Total Cyanide l1ethodS for Chemical Analysis of Water and Wasles, EPA-600/4-7'J-020,
March 1979. .

<:
H



TOXIC POLLUTANTS NEVER DETECTED

SECONDARY SILVER SOBCATEGORY

TABLE VI-2

2. acrolein
3. acrylonitrile
5. benzidine
8. 1,2,4-trichlorobenzene
9. hexachlorobenzene

12. hexachloroethane
13. l,l-dichloroethane
14. 1,1,2-trichloroethane
16. chloroethane
17. DELETED
18. bis(2-chloroethyl) ether
19. 2-chloroethyl vinyl ether
20. 2-chloronaphthalene
21. 2, 4, 6-trichlorophenol
22. parachlorometa cresol
24. 2-chlorophenol
25. 1,2-dichlorobenzene
26. 1,3-dichlorobenzene
27. 1,4-dichlorobenzene
28. 3,3 1 -dichlorobenzidine
31. 2,4-dichlorophenol
32. 1,2-dichloropropane
33. 1,3-dichloropropylene
34. 2,4-dimethylphenol
35. 2,4-dinitrotoluene.
36. 2,6-dinitrotoluene
37. 1,2-diphenylhydrazine
39. fluoranthene
40. 4-chlorophenyl phenyl ether
41. 4-bromophenyl phenyl ether
42. bis(2-chloroisopropyl) ether
43; bis(2-chloroethoxy) methane
45. methyl chloride
46. methyl bromide
48. dichlorobromomethane
49. DELETED
50. DELETED
52. hexachlorobutadiene
53. hexachlorocyclopentadiene
54. isophorone
55. naphthalene
56. nitrobenzene
57. 2-nitrophenol
58. 4-nitrophenol
59. 2,4-dinitrophenol
60. 4,6-dinitro-o-cresol
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TABLE VI-2 (Continued)

TOXIC POLLUTANTS NEVER DETECTED

61. N-nitrosqdimethylamine
62. N-nitrosodiphenylamine'
63. N-nitrosodi-n-propylamine
64. pentachlorophenol
65. phenol
71. dimethyl phthalate
72. benzo(a)anthracene
73. benzo(a)pyrene
74. 3,4-benzofluoranthene,
75. benzo(k)fluoranthene
76. chrysene
77. acenaphthylene
79. benzo(ghi)perylene
80. fluorene
82. dibenzo(a,h)anthracene
83. indeno(1,2,3-cd)pyrene
88. vinyl chloride
89. aldrin
94. 4,4 1 -DDD
95. alpha-endosulfan
96. beta-endosulfan
97. endosulfan sulfate

101. heptachlor epoxide
105. delta-BHC
117. beryllium
129. 2,3,7,8-tetrachlorodibenzo-p-dioxin

SECT - VISECONDARY SILVER SUBCATEGORY'
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FILM STRIPPING
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CURRENT CONTROL AND TREATMENT PRACTICES

. S:E.CT - VI I

SECTION VII

SECONDARY SILVER SUBCATEGORY

The film base (residue) resulting from the stripping of
photographic film can be screened and rinsed, producing
wastewater. One of the three plants with this process reported an
effluent, none of which is recycled. As discussed in Section V,
this wastewater should contain treatable concentrations of toxic
metals, oil and grease, cyanide, phenolics, and total suspendep
solids. The one plant treats film stripping wastewater with
sedimentation, pH adjustment, a trickling filter, followed by an
activated sludge system.

FILM STRIPPING WET AIR 'POLLUTION CONTROL AND ~RECIPITArION AND
FILTRATION OF FILM STRIPPING SOLUTIONS WET AIR POLLUTION CONTROL

One of the three plants engaged in film stripping and
precipitation of film stripping solutions uses a wet scrubber to

CONTROL AND. TREATMENT TECHNOLOGIES

This section presents a summary of the control and treatment
technologies that are currently being applied to each of the
sources generating wastewater in this subcategory.' As discussed
in Section V,' wastewater as~obi~ted with the ~econdary silver
subcategory is characterized by the presence of the toxic metal
pollutants and suspended solids. (The raw (untreated) wastewater
data for specific sources as well as combi.ned waste streams are
presented in Section V.) Generally, these pollutants are present
in each of the waste streams at concentrations above treatable
concentrations, so these waste streams are commonly combined for
treatment to reduce the concentrations of these pollutants.
Construction' of one wastewater treatment system for combined
treatment allows plants to take advantage of economies of scale
and, in some instances, to combine streams of differing
alkalinity to reduce treatment chemical requirements. Twenty-two'
plants in this subcategory currently have! combined wastewater
treatment systems, five have lime precipitation and
sedimentation, two have lime precipitation, sedimentation and
filtration,' and nine have lime precipitation and filtration~ As
such, three options have been selected for consideration for BPT,
BAT, BDT, and pretreatment in this subcategory, based on combined
treatment of these compatible waste streams.

The preceding sections of this supplement discussed the sources,
flows, and characteristics of the wastewaters from secondary
silver plants. This section summarizes the description of these
wastewaters and indicates the level of treatment which is
currently practiced by the secondary silver subcategory for each
waste stream.
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PRECIPITATION AND FILTRATION OF PHOTOGRAPHIC SOLUTIONS

SECT - VIISECONDARY SILVER SUBCATEGORY

Three plants use wet scrubbers on precipitation and filtration
processes. The wastewater characteristics are similar to
scrubber wastewater from film stripping precipitation because of
the similar materials and processes used. Toxic organics,
metals, cyanide, and total suspended solids should be present in
this wastewater at treatable concentrations. One plant practices
complete recycle of silver solution scrubber water. The three
others practice partial recycle of the scrubber liquor (99+
percent). The following treatment schemes are currently in use
in the subcategory:

1. Neutralization with limestone - one plant,
2. Neutralization with caustic and filtration - one plant,
3. Neutralization with caustic, sedimentation, and

filtration - one plant,
4. Settling, pH adjustment, trickling filter, and activated

sludge system - one plant,
5. No treatment - two plants, and
6. Contractor disposal - one plant.

PRECIPITATION AND FILTRATION OF PHOTOGRAPHIC SOLUTIONS WET AIR
POLLUTION CONTROL

Silver-free solutions are usually discarded after precipitati.on.
All seven plants precipitating photographic solutions produce
wastewater from this process. Treatable concentrations of
ammonia and toxic metals characterize this wastewater. Most
suspended solids will have been removed with the silver
precipitate during filtration. There are no plants that recycle
this wastewater .. A number of treatment methods are applied
before this wastewater is discharged. They are:

control air emissions. Toxic organics, toxic metals, phenolics,
total suspended solids, and cyanide should be present at
treatable concentrations. This plant practices 99+ percent
recycle of film stripping scrubber water. Treatment of the
wastewater consists of neutralization, flocculation, and
sedimentation, followed by polishing filtration.

Depleted silver solutions from film stripping must be discarded
after precipitation. Four of five plants discharge this
wastewater. Toxic organics, toxic metals, total suspended
solids, phenolics, and cyanide should be present at treatable
concentrations. No plants reported recycling this wastewater.
Treatment at one plant consists of settling, pH adjustment,
trickling filtration, and an activated sludge system. Another
plant treats by neutralization with caustic soda or acid,
flocculation by polymer addition, and settling followed by
polishing filtration. Two plants discharge into municipal sewer
lines without treatment.

PRECIPITATION AND FILTRATION OF FILM STRIPPING SOLUTIONS



FURNACE WET AIR POLLUTION CONTROL

ELECTROLYTIC REFINING

Air emission sources in secondary silver furnace operations are
incinerators, roasting and drying furnaces, and melting furnaces.
Nineteen secondary silver producers control air emissions, using
various methods. These are: '

treatable
pollution

at
air

SECT'- VIISECONDARY SILVER SUBCATEGORY
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Total suspended solids should be present
concentrations in the wastewater produced by wet

1. No treatment - three plants,
2. Neutralization with caustic - one plant,
3. Precipitation with sodium bicarbonate and sedimenta

tipn - one plant,
4.' Contractor disposal - two plants,
5. Neutralization with caustic and sedimentation ~

one plant,
6. Neutralization with caustic, flocculation with alum, and

sedimentation - one plant, .
7. Zinc cementation to recover precious metals,

neutralization with caustic, polymer addition, and
pressure filtration - one plant,

8. Iron cementation to recover precious metals and pH
adjustment (chemical unspecified)- one plant,

9. Neutralization with caustic and filtration - one plant,
10. Iron cementation to recover precious metals,

neutralization with caustic and sedimentation - one
plant.

1. Baghouse - seven plants,
2. Dry electrostatic precipitator - three plants,
3. Afterburner - four plants,
4. Wet scrubber - eight plants. (inCludes Venturi, wet

electrostatic precipitator, and spray type scrubbers),
5. Wet scrubber and baghollse - two plants, ,
6. Wet scrubber, afterburner and baghouse - two plants,
7. Afterburner and baghouse - one plant.

1. 100 percent evaporation - one plant,
2. Neutralization with caustic, polymer addition,

sedimentation, and polishing filtration - one plant,
3.' No treatment - one plant.

Wastewater discharges from electrolytic refining consist of spent
electrolyte solution and water from washing the recovered silver.
Of the 15 plants having an electrolytic refining process, 13
discharge wastewater. This wastewater should contain treatable
concentrations of carbon tetrachloride, pyrene,' bromoform,
benzene, and tetrachloroethylene. TClxic metals, ammonia,
cyanide, and total suspended solids are present above treatable
concentrations. . One plarit reported recycling the spent
electrolyte to a precipitation process. The following treatment
methods are currently practiced:
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LEACHING

LEACHING WET AIR POLLUTION CONTROL AND PRECIPITATION OF
NONPHOTOGRAPHIC SOLUTIONS WET AIR POLLUTION CONTROL

11 produce
treatable
cyanide,
precious

treatment

SECT - VIISECONDARY SILVER. ,·SUBCATEGORY

1. Neutralization and precipitation ~ith caustic, sodium
sulfide, or calcium chloride, followed by flocculation
with polymer and sedimentation - one plant,

2. Neutralization with caustic, polymer addition,
sedimentation, and polishing filtration - one plant,

3. Neutralization with caustic, polymer addition, and
sedimentation - one plant,

4. Neutralization in a limestone bed - one plant,
5. Iron cementation and pH adjustment (chemical

unspecified)- one plant,

1. Neutralization with caustic, filtration, and ion
exc~~nge - one piant, .

2. Neutralization with lime, polymer addition, and sedi
mentation - one plant,

3. Contractor disposal - two plants,
4. Neutralization and precipitation with caustic, sodium

sulfide, or calcium chloride, followed by flocculation
with polymer and sedimentation - one plant,

5. Evaporation - one plant,
6. No treatment - one plant.

1. No treatment - five plants,
2. 100 percent evaporation- one plant,
3. Neutralization and precipitation with caustic, sodium

sulfide or calcium chloride, flocculation with polymer,
and sedimentation - one plant,

4. Contractor disposal - one plant.
5. Neutralization -with caustic, filtration, evaporation and

complete recycle - one plant.
6. Complete'recycle-mechanism not reported - two plants.

All 13 plants that leach nonphotographic materials reported air
emissions controls. Devices commonly used are packed bed, spray
tower, and venturi scrubbers. This wastewater contains treatable
concentrations of toxic metals and total suspended solids. Three
plants practice complete recycle of the scrubber water. Seven
other plants recycle from 65 to 99+ percent. Treatment methods
used consist of:

Of the 13 nonphotographic silver plan~s that leach,
wastewater. This wastewater should· contain
concentrations of toxic organics and metals, ammonia,
phenolics, and suspended solids. One plant recovers
metals from the waste by electrolysis.. wastewater
methods used are:

control. Six plants producing this wastewater practice complete
recycle or evaporation. Two others practice partial recycle (>99
percent). Treatment methods used are:

•
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PRECIPITATION AND FILTRATION OF NONPHOTOG~~PHIC SOLUTIONS

FLOOR AND EQUIPMENT WASHDOWN

SECT - VIrSECONDARY SILVER SUBCATEGORY

1. Neutralization and precipitation with caustic, sodium
sulfide, or calcium chloride, followed by flocculation
with polymer and sedimentation - one plant,

2. Neutralization with ~austic,polymer addition,
sedimentation, and polishing filtration - one plant,'

3. Neutralization with caustic and sedimentation - two
plants,

4. Neutralization with caustic, polymer addition, and
sedimentation - one plant,

5. Neutralization with caustic and filtration - one plant,
6. Contractor disposal - three plants,
7. Neutralization with caustic - four plants,
8. Lin~e precipitation, polymer addition, and sedimenta

tion - two plants,
9. Zinc cementation, caustic neutralization, polymer

addition, sedimentation, and pressure filtration - one
plant,

10. Chlorine addition and neutralization with caustic - one
plant,

11. pH adjustment (chemical unspecifi.ed) - one plant,
12. Neutralization with limestone - two plants,
13. Chlorination, lime predipitation, sodiu~ sulfide

precipitation, and sedimentation - one plant,
14. Caustic and ammonia addition, sedimentation, and

filtration - one plant,
15. Sodium hydrosulfite and caustic addition, recycle of

sludge to process, ion exchange, pH adjustment with
sulfuric acid - one plant,

16. Neutralization with caustic, flocculation with alum,
and sedimentation - one plant,

17. Iron cementation and pH adjustment (chemical
unspecified) - one plant,

18. Iron cementation, neutralization with caustic, and
sedimentation - one plant,

19. No treatment - two plants.

6. Neutralization with caustic - one plant,
7. Neutralization with caustic and filtration - one plant,
8. Evaporation - one plant, ,
9. Contractor disposal - one plant,

10. No treatment - three plants.

Many plants wash equipment and floors to recover silver values
that may be contained in accidental leaks and spills of process
SOlutions. Data on treatment ,of floor wash water were not

All 27 of the silver plants with this process produce wastewater.
This wastewater should contain toxic or9anics, toxic metals,
ammonia, cyanide, phenolics, and total suspended solids. No
plants reported recycling this waste stream. Treatment methods
for this wastewater consist of:
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OPTION A

OPTION B

SECT - VIISECONDARY SILVER SUBCATEGORY

Option C for the secondary silver subcategory consists of the

OPTION C

Optio~ B for the secondary silver subcategory consists of the
ammon1a steam stripping, lime precipitation, and sedimentation
technology considered in Option A plus control technologies to
reduce the discharge of wastewater volume. Complete recycle of
treated floor and equipment washdown wastewater is also included.
Water recycle and reuse of scrubber water is the principal
control mechanism for additional flow reduction.

Based on an examination of the wastewater sampling data, three
control and treatment technologies that effectively control the
pollutants found in secondary silver wastewaters were evaluated
after proposal. These technology options are discussed below.
The effectiveness of these technologies is presented in Section
VII of the General Development Document.

Other treatment technologies included activated' alumina
adsorption (Option D) and reverse osmosis (Option F). Although
these technologies are theoretically applicable to wastewaters
generated in the secondary silver subcategory, they were not
selected for evaluation because they are not demonstrated in the
nonferrous metals manufacturing category, nor are they clearly
transferable.

generally available in the data collection portfolios. Howevc~r,

some plants practice cementation to recover the precious metals
before discharging the wastewater to POTW or central treatment.
This wastewater contains treatable concentration of toxic metals
and total suspended solids. As described above, central
treatment usually consists of neutralization with lime or caustic
and sedimentation. Eleven plants use filtration either after
sedimentation or as a solids removal step to replace
sedimentation.

CONTROL AND TREATMENT OPTIONS

Option A for the secondary silver subcategory requires treatment
technologies to reduce pollutant mass. The Option A treatment
scheme consists of ammonia steam stripping preliminary treatment
applied to precipitation and filtration of photographic
solutions. Preliminary treatment is followed by lime and settle
(chemical precipitation and sedimentation) applied to the
combined stream'steam stripper effluent and the combined stream
of all other wastewater. Complete recycle of treated floor and
equipment washdown wastewater is also included. Chemic:al
precipitation is used to remove metals by the addition of li.me
followed by gravity sedimentation. Suspended solids are also
removed from the process. .
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OPTION E

An additional treatment technology was considered prior to
proposing effluent limitations for this. subcategory as discussed
below. Activated carbon adsorption was rejected because it is
not necessary since toxic organic pollutants are not selected for
limitation in this subcategory. (Refer to discussion of
regulated pollutant parameter~ in Section x.).

SECT - VIISECONDARY 'SILVER SUBCATEGORY

Option E for the secondary silver subcategory consisted. of the
ammonl.a steam str ipping, in-process· flow reduction, lime·
precipitation, sedimentation, and multimedia filtration
technology considered in Option C with the addition of granular
activated carbon technology at the end of the Option C treatment
scheme. The activated carbon process is utilized to control the
discharge of toxic organics. '

ammonia steam stripping, in-process flow reduction, lime
precipitation, and sedimentation technology considered in Option
B . plus multimedia filtration technology added at the end of the

. Option B treatment scheme. Complete recycle of treated floor arid
equipment washdown wastewater is also included. Multimedia
filtration is used to remove suspended solids, including
precipitates of metals, beyond the concentration attainable by
gravity sedimentation. The filter suggested is of the gravity,
mixed media type, although other forms of filters such as rapid
sand filters or pressure filters would perform satisfactorily.
The addition of filters also provides consistent removal during
periods in which there are rapid increases in flows or loadings
of pollutants to the treatment system.
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SECONDARY SILVER SUBCATEGORY SECT - VII
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OPTION C

OPTION B

SECT - VIII

SECTION VIII

SECONDARY SILVER SUBCATEGORY

Each of the major assumptions used to develop compliance costs is
presented in Section VIII of Vol. I. However, each subcategory

COSTS, ENERGY, AND NONWATER QUA]~ITy' ASPECTS·

A detailed discussion o~ the methodology used to develop the
compliance costs is presented in Section VIII of the General
Development Document •. Plant-by-plant compliance costs have been
estimated for the nonferrous metals. manufacturing category and
are presented in the administrative record supporting this
regulation. A comparison of the costs developed for proposal and
the revised costs for the final regUlation are presented in
Tables VIII-l and VIII-2 (page 2776) for the direc~ and indirect
dischargers, respectively.

Option C requires the in-process flow reduction measures of
Option s, .preliminary ammonia steam stripping treatment, and end
of-pipe treatment technology consisting of lime precipitation,
sedimentation, complete recycle of treated floor and equipment
washdown wastewater, and multimedia filtration.

Option A requires preliminary ammonia steam stripping' treatment,
and end-of-pipe technology consisting of lime precipitation,
sedimentation, and complete recycle Clf treated floor and
equipment washdown wastewater. The stream that will require
ammonia steam strippjng preliminary treatment is precipitation
and filtration of photographic solutions wastewater.

This section describes the method used 1:0 develop the costs
associated with the control and treatment technologies discussed
in Section VII for wastewaters from secondary silv~r plants. ' The
energy requirements of the considered options as well as solid
waste and air pollution aspects are also discussed.

As discussed in Section VII, three control and treatment options
have been developed for the secondary silver subcategory. The
options are summarized below and schematically presented in
Figures X-I through X-3 [pages 2818 - 2820).

OPTION A

Optio~ B requires in-process flow reduction measures, preliminary
ammon~a steam stripping treatment, and· end-of-pipe treatment
technology consisting of lime precipitation, sedimentation, and
complete recycle of floor and equipment washdown wastewater. The
in-process flow reduction measures consist of the recycle of wet
air pollution control water through holding tanks.
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contains a unique set of waste streams requiring certain
subcategory-specific assumptions to develop compliance costs.
Six major assumptions are discussed briefly below.

(4) When a plant reported recycle of treatment plant
sludges, capital and annual costs for sludge handling
(vacuum filtration and contract haUling) are not
included. Where the sludge disposal method is reported
as contract hauling, or is unknown, contract· haUling
costs are included assuming nonhazardous disposal.

the
f<n

most
f<n

SECT ... VIIISECONDARY SILVER SUBCATEGORY

Since 23 of the plants whose compliance costs were
estimated overlap with other nonferrous manufacturing
subcategories or categories, costs are apportioned to
each subcategory on a flow-weighted basis.

Although a discharge allowance for floor wash is not
necessary, a flow of 1 liter of floor wash per troy
ounce is used for cost estimation, purposes for each
plant on the basis of total production of all precious
metals (including silver) that results in precipitation
and filtration wastewater. Since acceptable floor wash
water may be obtained from recycling treat4~d

wastewater, costs are estimated for a holding tank
after chemical precipitation and settling to recycle
water for floor wash use under all options.

Sodium hydroxide addition was used throughout
secondary silver subcategory in estimating costs
chemical precipitation since it is likely that
plants will recycle treatment plant sludges
additional metal recovery. .

(2)

(3)

(5) Recycle of air pollution control scrubber liquor is
based on recycle through holding tanks. Annual costs
associated with maintenance and sludge disposal are
included in the estimated compliance costs. If a plant
currently recycles scrubber liquor, capital costs of
the recycle equipment (piping, pumps, and holding
tanks) were not included in the compliance costs.

(6) Costs for ammonia removal for streams with flow rates
below 50 liters per hour (none of' which are air
pollution streams) are estimated using an air stripping
system. Ammonia stearn stripping is not considered
feasible due to insufficient hydraulic loading in the
stripping column (given the minimum column diameter of
2 feet used in cost estimation).

The chemical precipitation tank is used foi the air
stripping operation. Chemical precipitation is always
operated in the "low flow" batch treatment mode with a
five day holdup due to the low flow rate (see the
discus~ion on chemical precipitation in Section VIII of
the General Development Document for a description of

(1)
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SOLID WASTES

ENERGY REQUIREMENTS

SECT - VIIISECONDARY SILVER SUBCATEGORY

Sludges associated with the secondary silver sUbcategory will
necessarily contain additional quantities (and concentrations) of
toxic metal pollutants. Wastes generated by secondary metals
industr.ies can be regulated' as hazardous. However, the Agency
examined the solid wastes that would be glEmerated at secondary'
nonferrous metals manufacturing plants by the suggested treatment
technologies and believes they are not hazardous wastes under the
Agency's regulations implementing Section 3001 of the Resource
Conservation and Recovery Act. None of these wastes are listed
specifically as hazardous. Nor are they likely to .exhibit a
characteristic of hazardous waste. This judgment is made based
on the recommended technology of lime precipitation,
sedimentation, and filtration. By the addition of excess lime
during treatment, similar sludges, specifically toxic metal
bearing sludges, generated by other industries such as the iron
and steel industry, passed the Extraction Procedure (EP) toxicity
test. See 40 CFR 8261.24. Thus, the Agency believes that the

NONWATER QUALITY ASPECTS

the "low flow" batch treatment mode}. An air sparger
is incorporated into the reactor tank. The influent is
sparged while the tank fills with wastewater, i.e.,
over the entire five day holdup period. A hood is
placed over the tank to capture any ammonia-laden
vapors.

Direct capital costs for the ammonia air stripping
system include a blower, a sparger system, and a
ventilation hood. Direct annual costs are assumed to
const~t solely of blower operation and maintenance
costs. These are assumed to be 5 percent of the blower
capital cost. '

A general discussion of the nonwater quality aspects of the
control and treatment options considered for the nonferrous
metals category is contained in Section VIII of the General
Development Document. Nonwater quality impacts specific to the
secondary silver subcategory including energy requirements, solid
waste, and air pollution are discussed below:

The methodology used for determining the energy requirements . for
the various options is discussed in Section VIII of Vol. I.
Energy requirements for the three options considered are
estimated 'at 0.88 mwh/yr, 0.88 mwh/yr, and 0.93 mwh/yr for
Options A,B, and C respectively. Option C represents roughly
eight percent of a typical plant's electrical usage. It is
therefore concluded that the energy requirements of the treatment
options considered will have no significant impact on total plant
energy consumption.
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AIR POLLUTION

SECT - VIII
, ~ , '

SECONDARY SILVER SUBCATEGORY

is the Agency's vi~w that solid wastes generated as a
these guidelines are not expected to be hazardous,
of these wastes must test the waste to determine if

meet any of the characteristics of hazardous waste
262.11). .

waste water sludges will' similarly not be EP toxic if the
recommended technology is applied.

There is no reason to believe that any substantial air pollution
problem will result from implementation of ammonia steam
stripping, chemical precipitation, sedimentation, and multimedia
filtration. These technologies transfer pollutants to solid
waste and are not likely to transfer pollutants to air.

At three secondary silver plants, streams with treatable
concentrations of ammonia having flows less' than 50 l/hr were
treated with air stripping for design and cost determination.
None of the waste streams were air pollution control streams.
The air stripping is accomplished by aeration and agitation in

Although it
result of
generators
the wastes
(see 40 CFR

If these wastes should be identified or are listed as hazardous,
they will come within the scope of RCRA's "cradle to grave"
hazardous waste management program,. requiring regulation from the
point of generation to point of final disposition. EPA's
generator standards would require generators of hazardous
nonferrous metals.~anufacturingwastes to meet containerization,
labeling, recordkeeping, and reporting requirements; if plants
dispose of hazardous wastes off-site, they would have to prepare
a manifest which would track the,movement of the wastes from the
generator's premises to a perlnitted off-site treatment, storage,
or disposal facility. See 40 CFR 262.20 45 FR 33142 (May 19,
1980), as amended at 45 FR 86973 (December 31, 1980). The
transporter regUlations require transporters of hazardous wastes
to comply with the manifest system to assure that the wastes are
delivered to a permitted facility. See 40 CFR 263.20 45 FR 33151
(May 19, 1980), as amended at 45 FR 86973 (December 31, 1980).

Finally, RCRA regulations establish standards for hazardous waste
treatment, storage, and disposal facilities allowed to receive
such wastes. See 40 CFR Part 464 46 FR 2802 (January 12, 1981),
47 FR 32274 (July 26, 1982).

Even if these wastes were not identified as hazardous, they still
must be disposed of in compliance with the Subtitle D open
dumping standards, implementing 4004 of RCRA. See 44 FR 53438
(September 13, 1979). The Agency has calculated as part of the
costs for wastewater treatment the cost of hauling and disposing
of these wastes. The Agency estimates implementation of lime and
settle technology will generate approximately. 2,900 tons per year
of wastewater treatment sludge. Multimedia filtration technology
will not gene~ate any significant amount of sludge over that
reSUlting from lime precipitation.
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the chemical precipitation batch tank,. which includes a
ventilation hood. Air stripping is not a model treatment
technology because it simply transfers the ammonia from one
medium to another, whereas steam stripping allows for ammonia
recovery, and if desired, reuse. Air stripping was used in
costing instead of steam stripping because at such low flow,
continuous operation of steam strippers is not possible.
Therefore, the treatable concentration for ammonia would be
difficult to attain. The Agency does nClt believe that under
these circumstances (low flow, non-air pollution control streams)
that air stripping will 'create an air quality problem.

SECONDARY SILVER SUBCATEGORY SECT- VIII



COST OF COMPLIANCE FOR THE SECONDARY SILVER SUBCATEGORY
DIRECT DISCHARGERS

COST OF COMPLIANCE FOR THE SECONDARY SILVER SUBCATEGORY
INDIRECT DISCHARGE~S

SECONDARY SILVER SUBCATEGORY

309000

309000

390000

381000

385000

422000

SECT - VIII

110000

110000

278000

596000

577000

534000

Promulgation
Capital Cost Annual Cost

Promulgation
Capital Cost Annual Cost

357000

379000

469000

TABLE VIII-l

TABLE VIII-2
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1233000

1302000

1454000

169000

250000

280000

1066000

1400000

1549000

Proposal
Capital Cost Annual Cost

Proposal
Capital Cost Annual Cost

A

C

B

A

C

B

Option

Option
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TECHNICAL APPROACH TO BPT

BEST PRACTICABLE CONTROL TECHNOLOGY
CURRENTLY AVAILABLE

SECT - IX

SECTION IX

SECONDARY SILVER SUBCATEGORY

The Agency stud~ed the nonferrous metals manufacturing category
to identify the processes used, the wastewaters generated, and
the treatment processes installed: Information was collected
from industry using data collection portfolios, and specific
p~ants were sampled and the wastewaters analyzed. Some of the
factors. which must be considered in establishing effluent
limitations based on BPT have already been discussed. The age of
equipment and facilities, processes used, and raw materials were
taken into account in subcategorization and subdivision and are
discussed fully in Section IV. Nonwater quality impacts and
energy requirements are considered in Section VIII.

As explained in Section IV, the secondary silver subcategory has
been subdivided into 11 potential wastewater sources. Since the
water use, discharge rates, and pollutant Characteristics of each
of these wastewaters is potentially unique, effluent limitations
will be developed for each of the 11 subdivisions.

This section defines the effluent characteristics attainaole
through the application of best practicable .control technology
currently available (BPT). BPT reflects the. existing performance
by plants of various sizes, ages, and mariufacturing processes
within the secondary silver subcategory, as well as the
established performance of the recommended BPT systems.
Particular consideration is given to the treatment already in
place at plants within the data base.

The factors considered in ideritifying BPT include the total cost
of applying the technology ,in relation to the effluent reduction
benefits from such application, the age of equipment and
facilities invo+ved, the manufacturing processes employed,
nonwater quality environmental impacts (including' energy
requirements), and other factors the Administrator considers
appropriate. In general, the BPT level represents the average of
the existing performances of plants of various ages, sizes,
processes, or other common characteristics. Where existing
performance is uniformly inadequate, BPT may be transferred from
a· different subcategory or category. Limitations based on
transfer of technology are supported by a rationale concluding
thpt the technology is, indeed, transferable, and a reasonable
prediction that it will be capable of achieving the, prescribed
effluent limits. BPT focuses on end-of-pipe treatment rather than
process changes or internal controls, except where such practices
are common within the subcategory.
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For each of the subdivisions, a specific approach was followl~d
for the development of BPT mass limitations. To account for
production and flow variability from plant to plant, a unit of
production or production normalizing parameter (PNP) was
determined for each waste stream which could then be related to
the flow from the process to determine a production normalized
flow. Selection of the PNP for each process element is discusst~d

in Section IV. Each process within the subcategory was then
analyzed to determine (1) whether or not operations included
generated wastewater, (2) specific flow rates generated, and (3)
the specific production normalized flows for each process. This
analysis is discussed in detail in Section V. Nonprocess
wastewater, such as rainfall runoff and noncontact cooling water,
is not considered in the analysis.

Normalized flows were analyzed to determine which flow was to be
used as part of the basis for BPT mass limitations.' The selected
flow (sometimes referred to as a BPT regulatory flow or BPT
discharge rate) reflects the water use controls which are common
prr·ctices within the subcategory. The BPT normalized flow is
based on the ~verage of all applicable data. Plants with
normalized flows above the average may have to implement some
method. of flow reduction' to achieve the BPT limitations. In most
cases, this will involve improving housekeeping practices, better
maintenance to limit water leakage, or reducing excess flow by
turning down a flow valve. It is not believed that these
modifications would incur any costs for the plants.

For the development of effluent limitations, mass limitations
were calculated for each wastewater source or subdivision. This
calcu~ation was made on a stream-by-stream basis, primarily
because plants in this category may perform one or more of the
operations in various combinations. The mass limitations
(milligrams of pollutant per troy ounce of production unit
mg/troy ounce) were calculated by mUltiplying the BPT normalized
flow (l/troy ounce) by the achievable treatment concentrations
using the BPT treatment system (mg/l) for each pollutant
parameter to be limited under BPT.

The mass limitations which are allowed under BPT for each plant
will be the sum of the individual mass loadings for the various
wastewater sources which are found at particular plants.
Accordingly, all the wastewater generated within a plant may be
combined for treatment in a single or common treatment system,
but the effluent limitations for these combined wastewaters ar4~

based on the various wastewater sources which actually contribute
to the combined flow. This method accounts for the variety of
combinations of wastewater sources and production processes which
may be found at secondary silver plants.

The Agency usually establishes wastewater limitations in terms of
mass rather than concentration. This approach prevents the USt~

of dilution as a treatment method (except for controlling pH).
The production normalized wastewater flow (l/troy ounce; is a
link between the production operations and the effluent

SECONDARY SILVER SUBCATEGORY SECT - IX
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BPT OPTION SELECTION - PROPOSAL

INDUSTRY COST AND POLLUTANT REMOVAL ESTIMATES

SECT - IXSECONDARY SILVER SUBCATEGORY'

~n balancing costs' in relation to effluent removal, estimates, EPA
considers the volume and nature of existing discharges, the
volume and nature of discharges expected after application Qf
BPT, the general environmental effects of the pollutants, and the
cost and economic impacts of' the' required pollution control
level. The Act does not .require or permit· consideration of· water
quality problems attributable to particular point sources .pr
industries, or water quality improvements in particular water
quality bodies. Accordingly, water quality considerations were
not the basis for selecting the proposed BPT., See "Weyerhaeuser
Compa"ny v. Costle, 590 F.2d 1011 (D.C. Cir. 1978).

The methodology for calculating pollutant removal, estimates and
plant compliance costs is discussed in Section X. Table X~2

(page 2819) shows the estimated pollutant removal estimates for
each treatment option for direct dischargers. Compliance costs
are presented in Table VIII-l (page 2818) fOr direct dischargers.

The? proposed best practicable technology consisted of chemical
precipitation 'and sedimentation (lime and settle technology) with
ammonia steam stripping preliminary treatment of wastewaters
containing treatable concentrations of' artunonia. The best
practicable technology is presented schematically in Figure IX-l
(page 2797) of this Supplement~ ,

limitations. The pollutant discharge qttributable to each
'operation can be calculated front the normalized flow' and effluent
concentration achievable by the treatment technology and summed
to derive an appropriate limitation for each~ubcategory.

EPT effluent limitations are ba~ed on th~ average of the
di~charge flow rates for eac~ source; consequently, the tr~atment

technologies which are currently used by the lowest dischargers
will be the treatment technologies: most likely required to meet
BPT guidelines. Section VII discusses the various treatment
technologies which are currently in place:for 'each wastew~ter
source. In most cases, the current treatment technologies
consist of chemical precipitation and sedimentation (lime and
settle technology) and a combination of reuse and recycle' to
reduce flow. Ammonia steam stripping is added to streams
containing treatable concentrations of ammonia.

The overall effectiveness of end~of-pipe, treatment for the.
removal of wastewater pollutants is improved by the application
of water flow controls'within the process to limit the voiume of
~astewater requiring treatment. The controls or in-process
technologies' recommended under BPT include only those measures
which are commonly practiced within the subcategory and which

,reduce flows to meet the production normalized flow for each
operation. '.
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The raw untreated wastewater samples from the coke facility
contained ammonia concentrations of 599, 226, 819, 502, 984, and
797 mg/l. Raw untreated wastewater samples from the secondary
silver subcategory contained ammonia concentrations of 1,202 and
4,630 mg/l.

BPT OPTION SELECTION - PROMULGATION

SECT - IX

demonstrated in the nonferrous metals
Two plants in the primary columbium
three plants in the primary tungsten
stripping in-place.

SECONDARY SILVER SUBCATEGORY

Ammonia steam stripping is
manufacturing category.
tantalum subcategory and
subcategory reported steam

EPA believes that performance data from the ir.on and stet~l

manufacturing category provide a valid measure of this
technology's performance on nonferrous metals manufacturing
category wastewater because raw wastewater concentrations of
ammonia are of the same order of magnitude in the respective raw
wastewater matrices. A detailed discussion of this technology
transfer is found in Section VII of Vol. I.

Chemical analysis data were collected of raw waste (treatment
influent) and treated waste (treatment effluent) from one coke
plant of the iron and steel manufacturing category. A contractor
for EPA, using EPA sampling and chemical analysis protocols,
collected data paired samples in a two-month period. These data
are the data base for determining the effectiveness of ammonia
steam stripping technology and are contained within the public
record supporting this document. Ammonia treatment at this coke
plant consisted of two steam stripping columns in series with
steam injected countercurrently to the flow of the wastewater.
A lime reactor for pH adjustment separated the two stripping
columns.

The Agency has collected data on secondary precious metals
facilities through data collection portfolios (dcp) so that it
may propose mass limitations for the secondary precious metals
subcategory. Many of the plants in the subcategory overlap with
the secondary silver subcategory. Review of these dcp, and the
dcp collected only for the secondary silver subcategory, has led
the Agency to revise the regulatory flows. Accordingly, the
wastewater streams from film stripping wet air pollution control
and precipitation and filtration of film stripping solutions wet
air pollution control have been combined into one building block.
Leaching wet air pollution control and precipitation of

EPA is promulgating BPT limitations for the secondary silver
subcategory based on lime precipitation and sedimentation to
remove toxic metals, control pH, and remove TSS and pretreatment
with steam stripping to reduce ammonia concentrations. Complete
recycle of treated floor and equipment washdown wastewater is
also included. The end-of-pipe treatment technology basis for
the BPT limitations being promulgated is the same as that for the
proposed limitations. Lime and settle treatment tech~ology is
currently in place at five direct discharging facilities.
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WASTEWATER DISCHARGE RATES

The Agency has verified the proposed steam stripping performance
values using steam stripping data collected at a zirconium
hafnium plant. Data collected by the plant represent almost two
years of daily operations and support the long-term mean and
variability used to establish treatment effectiveness.

SECT - IXSECONDARY SILVER SUBCATEGORY

Several comments were received (although none were from secondary
silver plants) stating that ammonia steam stripping performance
data transferred from the iron and steel category are not
appropriate for the nonferrous metals manufacturing category.
Many of the commenters believe plugging of the column due to
precipitates will severely affect their ability to achieve the
promulgated steam stripping performance values. In developing
compliance costs, the Agency designed the steam stripping module
to allow for a weekly acid cleaning to reduce plugging problems.
Through special information requests, the Agency attempted, to
gather ,data at plants which stated they could not achieve the
proposed limits. However, ver~ little data were submitted to
support their claims or document column performance. Therefore,
the Agency has retained the proposed performance, which has peen
validated with steam stripping data from a zirconium-hafnium
facility.

The promulgated BPT will result in the removal of an estimated
30,870 kg of toxic pollutants, 664,000 k9 of ammonia, and '7,750"
kg of TSS per year from raw discharge levels. The estimated
capital investment cost of BPT is $110,000 (March, 1982 dollars)
and the estimated annual cost is $309,000 (March, 1982 dollars).
These costs represent wastewater treatment equipment not
currently in place.

A BPT discharge rate is calculated for each subdivision based on
the average of the flows of the existing plants, as determined
from analysis of the dcp. The discharge rate is used with the
achievable treatment concentration to determine BPT ~ffluent

limitations. Sirice the discharge rate may be differen~ for each
wastewater source, separate production normalized discharge rates

nonphotographic solutions wet air pollution control wastewater
sources have also been combined into one building block., In
addition, the mass limitations proposed for casting co~tact

cooling water and casting wet air pollution control have been
eliminated. Analytical data collected at a secondary precious
metals plant demonstrate casting contact cooling water is not
sufficiently contaminated to warrant treatment. Casting wet air
pollution control limitations have been eliminated because the
Agency believes this limitation is duplicated by the furnace wet
air pollution control limitations (these operations are
identical). A flow allowance is not provided for floor and
equipment washdown based on reuse of recycled treatment effluent
as facility washdown water. In developing compliance cost
estimates, the Agency sized treatment equipment to allow for this
flow.
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FILM STRIPPING

SECT - IXSECONDARY SILVER SUBCATEGORY

COLLECTION OF NEW DATA

The BPT wastewater discharge rate at proposal for film stripping
was 50.35 l/troy ounce of silver produced from film stripping.
At proposal, three plants reported wastewater discharges from
film stripping, but the dcp data provided by two plants were
insufficient to calculate discharge rates. Therefore, the
discharge rate from one plant was used.

The regUlatory flow allowance at proposal for casting contact
cooling water has been eliminated. Analytical data collected at
a secondary precious metals plant demonstrate casting contact
cooling water is not sufficiently contaminated to require
treatment. However, it is possible that toxic pollutants may be
present in larger concentrations at any individual plant than the
Agency's sampling data indicate. Therefore, the permitting Clr
controlling authority should check for the presence of toxic
pollutants on a case-by-case basis and determine if they require
treatment.

Although flow and production data were collected from. secondary
precious metals dcp in the nonferrous metals manufacturing
category, these data were not used to modify the proposed
regulatory flow allowances. The new data support the proposed
flow allowances and the Agency did not receive any comments
suggesting that the allowances should be revised. The new flow
data are included in the water use and discharge tables in
Section V. Wastewater discharge allowances for the 1+
subdivisions of the secondary silver subcategory are discussed
below.

for each- of the 11 wastewater sources are discussed below and
summarized in Table IX-l (page 2789). The discharge rates are
normalized on a production basis by relating the amount of
wastewater generated to the mass of the intermediate product
which is produced by the process associated with the waste stream
in question. These production normalizing parameters, or PNPs,
are also listed in Table IX-I.

Section V of this supplement further describes the discharge flow
rates and presents the water use and discharge flow rates for
each plant by subdivision.

In the proposed development document, separate subdivisions were
identified for precipitation and filtration of film stripping
solutions wet air pollution control, casting contact cooling
water, casting wet air pollution control, and precipitation and
filtration of nonphotographic solutions· wet air pollution
control. Based on new data gathered from secondary precious
metals dcp and sampling efforts and re-evaluation of existing
data, these subdivisions were either combined with othE~r

subdivisions or deleted. A subdivision foi floor and equipment
washdown was added.
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PRECIPITATION AND FILTRATION OF FILM STRIPPING SOLUTIONS

FILM STRIPPJ.NG W~T AIR POLLUTION CONTROL AND PRECIPITATION AND
FILTRATION OF FILM STRIPPING SOLUTIONS WET AIR POLLUTION CONTROL

SECT - IX

l/troy ounce of silver
received no new data
Therefore, the flow

The BPT wastewater discharge rate at proposal for film stripping
precipitation and filtration waste streams was 50.57 l/troy ounce
of silver precipitated. Of the six plants with this process,
four reported producing wastewater. The proposed BPT rate was
based on the average discharge rate of two plants, which
generated 112.7 and 2.31 l/troy ounce. A thi:d plant reported
insufficient data to calculate the discha+ge rate. Another plant
reported this waste stream as a combination of photographic and
nonphotographic wastewater; therefore, this plant also was
omitted from the ca19ulation.

SECONDARY SILVER SUBCATEGORY.

The BPT wastewater discharge rate is 50.35
produced from film stripping. The~gency

for this waste stream after proposal.
allowance is promulgated as proposed.-

The BPT wastewater discharge rate at proposal for film stripping
wet air pollution control was 0.485 l/troy ounce of silver
produced from film stripping, based on 99 percent recycle. This
rate was allocated only for plants practicing wet air pollution
control for film stripping. One plant reported this wastewater,
recycling 99+ percent. This plant used the same scrubber to
control air emissions from film stripping and film stripping
precipitation.

The BPT wastewater discharge allowance for film stripping and
precipitation of film stripping solutions wet air pollution
control is 0.97 l/troy ounce of· silver produced from·
precipitation and filtration of film stripping solutions.
Because the one plant that uses a wet scrubber on film stripping
also uses the same scrubber on the precipitation of" film
stripping solutions, the Agency believes only one allowance is
necessary. This allowance is based on 99 percent recycle of the
water use at the one plant: .

The BPT wastewater discharge rate at promulgation for
.- precipitation and filtration of film stripping solutions is 57.57
l/troy ounce of silver precipitated. Since proposal, data from
plant 74 were clarified and a flow was attributed to
precipitation of photographic film. The discharge rate at this
plant is below the proposed allowance. The Agency received no
new data or comments suggesting that the proposed allowance
should be changed. Water use and wastewat~~r discharge rates are
presented in Table V-3 (page 2718).
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PRECIPITATION AND FILTRATION OF PHOTOGRAPHIC SOLUTIONS

SECT - IXSECONDARY SILVER SUBCATEGORY

The BPT wastewater discharge rate at proposal for precipitation
and filtration of photographic solutions wet air pollution
control was 12.14 l/troy ounce of silver precipitated. This rate
was allocated only to plants having wet air pollution control for
precipitation and filtration of photographic solutions. Of the
15 plants that reported this process at proposal, four used wet
air pollution control devices. Three of the four plants did not
report sufficient production data to calculate a discharge rate
for this waste stream, although sufficient data were reported to
determine recycle practices. One of the four plants achieved
zero discharge of this waste stream through complete recycle,
while two plants practiced 99 percent recycle or greater. The
fourth plant recycled 68 percent of its precipitation and
filtration of photographic solutions wet air pollution control
water. Thus, extensive ,recycle is possible for this, wastewater
stream. However, zero discharge may not be technically feasible
unless a recycle system controls dissolved solids buildup, the
wastewater is evaporated, or this wastewater can be reused in
another production operation that can accept water of this
quality. Some of these zero-discharge possibilities are site
specific and, therefore, are not applicable to all secondary
silver pollutants that generate this wastewater. Therefore, a
BPT wastewater discharge rate was allocated for precipitation and
filtration of photographic solutions wet air pollution 'control.
This discharge rate was based on 99 percent recycle of the water
used for precipitation and filtration of photographic solutions
wet air pollution control at the only plant for which a discharge
rate could be determined. In the absence of other data, the
Agency normally bases limits on 90 percent recycle of scrubber
discharges; however, the plant that the discharge rate was based
on recycled 99.9 percent of this wastewater, and two other plants
practiced 99 and 100 percent recycle. Thus 99 percent recycle

The BPT wastewater discharge rate at proposal for the
precipitation and filtration of photographic solutions was 26.6
l/troy ounce of silver precipitated. Of the 15 plants reporting
this process at proposal, nine discharged wastewater. Four
plants did not provide sufficient data to calculate discharge
rates. The discharge rates for the five other plants ranged from
1.6 to 89.9 l/troy ounce. The proposed BPT rate was based on the
average of the discharge rates of these five plants.

The BPT wastewater discharge rate is 26.6 l/troy ounce of silver
precipitated. This is equivalent to the proposed allowance.
Data from plant 74, which precipitates silver from solutions
resulting from photographic sludges, were added since proposal.
However, these data support the proposed allowance. The Agency
received no new data demonstrating that the proposed allowance
should be changed. The distribution of wastewater discharge
rates is presented in Table V-4 (page 2719).

PRECIPITATION AND FILTRATION OF PHOTOGRAPHIC SOLUTIONS WET AIR
POLLUTION CONTROL
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ELECTROLYTIC REFINING

represented current subcategory practices for precipitation and
filtration of photographic solutions wet air pollution control
water.

SECT - IXSECONDARY SILVER SUBCATEGORY

The BFT wastewater discharge rate for precipitation and
filtration of photographic solutions wet air pollution control is
12.14 l/troy ounce of silver precipitated. This is equivalent to
the proposed allowance. Data from plant 74 were added since
proposal. However, the scrubber at this plant is used over the
film stripping and film stripping preci.pitation operations as
well as the precipitation of photographic solutions process. For
this reason, it was not considered representative of this
subdivision and was not used to revise the regulatory allowance.
The Agency received no new data demonstrating that the proposed
flow allowance should be revised. Water use and wastewater
discharge rates are presented in Table V-'6 (page 2722).

The BPT wastewater discharge rate at proposal . for electrolytic
refining was 0.76 l/troy ounce of silver refined. Of the 20
plant~ reporting electrolytic refining operations at proposal, 12
produced wastewater. Four plants reported insufficient data to
calculate discharge rates. Data from seven plants, with
discharge r~tes ranging from 0.068 to 1.97 l/troy ounce were used
to· calculate the BPT rate. Only one plant practiced recycle of
this wastewater and achieved zero di~charge by 100 percent reuse.

The BPT wastewater discharge rate at proposal for the furnace air
wet scrubbing stream w~s 0.67 l/troy ounce of silver smelted,
roasted, or dried. This rate was allocated only for piants
practicing wet air pollution control for furnace emiss~ons.

Emissions from furnace operations are cClntrolledby dry or wet
control devices. Common dry methods involve baghouses or dry
electrostatic precipitators. Wet devices include packed bed,
spray, and Venturi scrubbers,. and wet electrostatic
precipitators. Of the 19 plants reporting furnace air pollution
control at proposal, 11 produced waste streams. Seven of the
eleven plants achieved zero discharge through 100 percent
recycle. Two of the four plants that discharged this waste
stream practiced 99 percent recycle or greater, while one plant
used a once-through operation. The remaining plant did not
report production or wastewater flow data for this waste stream.
The proposed BPT discharge rate was based on 99 percent recycle
of the average water use at the three plants ~or which" discharge

The promulgated BPT wastewater discharge rate for electrolytic
refining is 0.76 l/troy ounce of silver refined. This is
equivalent to the proposed allowance. New data received by the
Agency after proposal support this allowance. The Agency
believes there is no reason to change the proposed allowance
based on the data received. The water u~e and discharge rates
are presented in TableV~7 (pag~ 2723) •

. FURNACE WET AIR POLLUTION CONTROL
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LEACHING

SECT - IXSECONDARY SILVER SUBCATEGORY

LEACHING WET AIR POLLUTION CONTROL AND PRECIPITATION OF
NONPHOTOGRAPHIC SOLUTIONS WET AIR POLLUTION CONTROL

The BPT wastewater discharge rate at proposal for nonphotographic
leaching wet scrubbing was 4.43 l/troy ounce of silver produced
from leaching. This rate was allocated only for plants using wet
air pollution control on leaching processes. At proposal, threE~

plants achieved zero discharge through 100 percent recycle or
reuse. The recycle in seven additional plants ranged from 65 to
99+ percent, four of those using at least 99 percent. Some of

The BPT wastewater discharge rate for leaching is 0.086 l/troy
ounce of silver produced from leaching. This is equivalent to
the proposed allowance. Since proposal it was determined that
the wastewater reported at plant 549 for leaching was actually
precipitation of nonphotographic solutions wastewater. This did
not affect the regulatory flow because this plant was not used to
calculate the proposed allowance. Data from a plant received
after proposal support the proposed allowance. The distribution
of wastewater discharge rates is shown in Table V-10 (page 2733).
The Agency received no data demonstrating that the proposed
allowances should be revised.

rates were determined. The 99 percent recycle basis represented
current subcategory practices since nine of the eleven plants
that produced this waste stream recycled 99 percent or greater.

The BPT wastewater discharge rate for furnace wet air pollution
control is 0.67 l/troy ounce of silver smelted, roasted, or
dried. This is equivalent to the proposed BPT allowance. The
Agency received new data from one plant with this waste stream.
These data support the proposed allowance. The water use and
wastewater discharge rates are shown in Table V-9 (page 2732).
There are no n~w data demonstrating that proposed allowances
should be changed. This allowance also includes the casting wet
air pollution control allowance which was proposed. These two
operations were identical and two allowances are not justified.
Plants having sme1t!ng furnaces and casting furnaces use the same
scrubber on both operations (e.g., plant 553).

The BPT discharge rate at proposal for plants with
nonphotographic leaching processes was 0.086 l/troy ounce of
silver produced from leaching. Of the 15 plants using this
process at proposal, 12 discharged wastewater. Six plants
supplied sufficient information to calculate discharge rates.
Three plants with once-through discharge had rates ranging from
0.068 to 0.11 l/troy ounce. The proposed BPT rate was an average
of the discharge from these three plants. Three other once
through dischargers reported rates ranging from 2.7 to 635.2
l/troy ounce. The rates from these three plants were omitted
from the BPT rate calculation because there was no reason to
believe that water is needed in these amounts, in light of rates
from the other plants.
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FLOOR ,AND EQUIPMENT WASHDOWN

No BPT wastewate~disc6arge ~llowance will be provided for floor
and equipment washdown. Many plants generate this wastewater
while recovering silver contained in spills and leaks of process
solutions.· Plants ~sually precipitate the silver by cementation
before discharging the wastewater. The Agency believes that this
wastewater cin be reused as washdown water after toxic metals and
total suspended solids removal during treatment. The compliance
c9sts for the treatment system reflect the additional capacity
and equipment needed to achieve complete recycle of this waste
stream. .

The BPT wastewater discharge rate at proposal for nonphotographic
precipitation and 'filtration was 3.07 l/troy ounce of silver
precipitated. Of the nine plants using this process at proposal,
two produced no wastewater. Three plants supplied insufficient
information to calculate discharge rates. Four plants were,once
through dischargers with rates ranging from 0.42 to 78.6 l/troy
ounce. The proposed BPT discharge rate was based on.the average
discharge rate, of three of these plants. The plant with the 78.6
l/troyounce rate was not considered in the average because this
discharge rate was nearly ten times that of the next highest
plant.

The BPT wastewater discharge allowance at promulgation is 3.07
l/troy 'ounce of silver precipitated. This is equivalent to the
proposed allowance. The Agency received revised or 'new data from
18 plants. The water use and wastewater discharge rates are
presented in Table V-12 (page 2735). After excessive water users
are discarded, the data support the proposed allowance. The
Agency believes there is no reason to revise the proposed
allowance.

SECT - IXSECONDARY SILVER SUBCATEGORY

the zero discharge possibilities were site-specific and are not
applicable on. a nationwide basis. The proposed BPT discharge
rate was based on the average of five plants with discharge rates
ranging frOm 0.014 to. 11.3 l/troy ounce. Insufficient data to·
calculate a discharge rate were reported from three of the eight
discharging plants.· ,.

The BPT wastewater discharge allowance is 4.43 l/troy ounce of
silver produced from leaching or silver precipitated. This is
equivalent .to the proposed allowance. This allbwance also
replaces the proposed allowance for precipitation of
nonphotographic solutions wet air pollution control. The Agency
determined that the s~me scrubbers were used over both processes
(leaching and precipitation) and two allowances were not
justified. Water use and wastewater discharge rates are
presented in Table V-II (page 2734) •. The Agency received no new
data demonstrating that the proposed allowance should be revised.
The one plant submitting data for this scrubber sUbsequent to
proposal practices 100 percent recycle.

PRECIPITATION AND FILTRATION OF NONPHOTOGRAPHIC SOLUTIONS
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120. copper
128. zinc

ammonia (N)
total suspended solids (TSS)
pH

The raw wastewater concentrations from individual operations and
the subcategory as a whole were examined to select certain
pollutant parameters for limitation. This examination and
evaluation was presented in Section VI. Five po11ut9 nt
parameters are selected for limitation under BPT and are listed
below:

SECT - IXSECONDARY SILVER SUBCATEGORY

REGULATED POLLUTANT PARAMETERS

The concentrations achievable by application of the proposed BPT
treatment are explained in Section VII of this supplement. The
achievable treatment concentrations (both one-day maximum and
monthly average values) are multiplied by the BPT normalized \
discharge flows summarized in Table IX-1 (page 2791) to calculate
the mass of pollutants allowed to be discharged per mass of
product. The results of these calculations in milligrams of
pollutant per troy ounce of product represent the BPT effluent
limitations and are presented in Table IX-2 (page 2793) for each
individual waste stream.



Table IX-l

BPT WASTEWATER DISCHARGE RATES FOR THE SECONDARY SILVER SUBCATEGORY

Wastewater Stream

Film stripping

Film stripping wet air pollution
control and precipitation and
filtration of film stripping
solutions wet air pollution
control

Precipitation and filtration of film
stripping solutions

Precipitation and filtration of photo
graphic solutions

Precipitation and filtration of photo
graphic solutions wet air pollution
control

Electrolytic refining

Furnace wet air pollution control

BPT Normalized
Discharge Rate

l/troy ounce

50.35

0.97

51.57

26.6

12.14

0.16

0.61

Production
Normalizing
Parameter

troy ounces of
silver produced
from film stripping

troy ounces of
silver produced
from precipitation
and filtration of
film stripping·
solutions

troy ounces of
silver precipitated

troy ounces of
silver precipitated

troy ounces of
silver precipitated

troy ounces of
silver refined

troy ounces of
. silver smelted,
roasted, or dried

Ul
1:J:j
()
1-:3

H
::x:



Table 1X-1 (Continued)

BPT WASTEWATER DISCHARGE RATES FOR THE SECONDARY SILVER SUBCATEGORY

tv
-...J
1.0
l\.l

Wastewater Stream

Leachlng

Leaching wet air pollution control
and precipitation of nonphoto
graphic solutions wet air pollu
tion control

Precipitation arid filtration of non
~~hotographic soltitions

Floor and equipment washdown wastewater

BPT Normalized
Discharge Rate

l/troy ounce

0.086

4.43

3.07

o

Production
Normalizing
Parameter

troy ounces of
silver produced
from leaching

troy ounces of
silver produced
from leaching or
precipitation

troy ounces of
silver precipitated

troy ounces of
silver produced
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BPT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

mg/troy ounce of silver from precipitation and filtration of
film stripping solutions

Film Stripping Wet Air Pollution Control and Precipitation
and Filtration of Film Stripping Solutions Wet Air Pollution
control BPT - -- -- --

times

times

Maximum for '
Mqnthly Average

Maximum for,
Monthly Average

64.450
46.830
7.553
9.063

50.350
10.070
63.950
27.690
8.560

45.209
30.710

2951. 000
981.800

10.0 at all

1.242
0.902
0.146
0.175
0.970
0.194
1.232
0.534
0.165
0.883
0.592

56.840
18.920

10.0 at all

SECT - IX

Maximum for
Any One Day

Maximum for
Any One Day

\

2.784
2.027
0.330
0.427
1.843
0.407
1.862
1.193
0.398
1.988
1.416

129.300
39.770

range of 7.5 to

2793

TABLE IX-2

Within the

144.500
105.200

17.120
22.150
95.660
21.150
96.670
61.930
20.640

103.200
73.510

6712.000
2064.000

Within the range of 7.5 to

SECONDARY SILVER SUBCATEGORY'

(b)

Antimony
Arsen,ic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)
*TSS
*pH

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*zinc
*Ammonia (as N)
*TSS
*pH

mg/troy ounce of silver from film stripping

Pollutant or
Pollutant Property

Pollutant or
~ollutant Property

(a) Film Stripping BPT



(d) Precipitation and Filtration of Photographic Solutions BPT

(c) Precipitation and Filtration of Film Stripping Solutions BPT

TABLE IX-2 (Continued)

BPT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

Maximum for
Monthly Average

Maximum for
Monthly Average

SECT - IX

Maximum for
Any One Day

Maximum for
Any One Day

2794

SECONDARY SILVER SUBCATEGORY

mg/troy ounce of silver precipitated

Antimony 165.230 73.690
Arsenic 120.,320 53.540
Cadmium 19.570 8.636
Chromium 25.330 10.360

*Copper 109.400 57~570

Lead 24.180 11.510
Nickel 110.500 73.110
Selenium 70.810 31.660
Silver 23.600 9.787
Thallium 118.000 52.390

*Zinc 84.050 35.120
*Ammonia (as N) 7674.000 3374.000
*TSS 2360.000 1123.000
*pH Within the range of 7.5 to 10.0 at all times

mg/troy ounce of silver precipitated

Antimony 76.340 34.050
Arsenic 55.590 24.740
Cadmium 0.044 3.990
Chromium 11.700 4.788

*Copper 50.540 26.600
Lead 11.170 5.320
Nickel 51.070 33.780
Selenium 32.720 14.630
Silver 10.910 4.522
Thallium 54.530 24.210

*Zinc 38.840 16.230
*Ammonia (as N) 3546.000 1559.000
*TSS 109],.000 518.700
*pH Within the range of 7.5 to 10.0 at all times

*Regulated Pollutant

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property



BPT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

mg/troy ounce of silver from electrolytic refining

(e) Precipitation and Filtration of Photo9raphic Solutions
Wet Air Poll~tion Control BPT

Maximum for
Monthly Average

0.973
0.707
0.114
0.137
0.760
0.152
0.965
0.418
0.129
0.692
0.646

44.540
14.820

at .all times

Maximum for
Monthly Average

SECT - IX

15 .. 540
11.290

1.821
2.185

12.140
2.428

15.420
6.677
2.064

11. 050
7.405

711.400
236.700

to 10.0 at all times

Maximum for.
Any One Day

Maximum for
Any One Day

34.840
25.370

4.128
5.342

23.070
5.099

23.310
14.930

4.977
24.890
17.720

1618.000
497.700

range of 7.5

TABLE IX-2 (Continued)

Within the

2.181
1.588
0.258
0.334
1.444
0.319
1.459
0.935
0.312
1.558
1.110

101.310
31.160

within the range of 7.5 to 10.0

SECONDARY SILVER SUBCATEGORY.

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver'
Thal:l.ium

*zinc
*Ammonia (as N)
*TSS
*pH

*Regulated Pollutant

2795

mg/troy ounce of silver from precipitation and filtration of
photographic solutions

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (asN)
*TSS
*pH

Pollutant or
Pollutant Property

(f) Electrolytic Refining BPT

Pollutant or
Pollutant Property



mg/troy ounce of silver roasted, smelted or dried

TABLE IX-2 (Continued)

BPT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

Maximum for
Monthly Average

('.858
0.623
0.101
0.121
0.670
0.134
0.851
0.369
0.114
0.610
0.409

39.260
13.070

at all times

Maximum for
Monthly A7erage

SECT - IX

Maximum for
Any One Day

Maximum for
Any One Day
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1.923
1.400
0.228
0.295
1.273
0.281
1.286
0.824
0.275
1.374
0.978

89.310
27.470

Within the range of 7.5 to 10.0

SECONDARY SILVER SUBCATEGORY

mg/troy ounce of silver produced from leaching

Antimony 0.247 0.110
Arsenic 1.180 0.080
Cadmium o•.()29 0.013
Chromium 0.038 0.015

*Copper 0.163 0.086
Lead 0.036 0.017
Nickel 0.165 0.109
Selenium 0.106 0.047
Silver 0.035 0.015
Thallium 0.176 0.078

*Zinc 0.126 0.052
*Ammonia (as N) 11. 460 5.040
*TSS 3.526 1.677
*pH Within the range of 7.5 to 10.0 at all times

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)
*TSS
*pH

*Regulated Pollutant

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(h) Leaching BPT

(g) Furnace Wet Air Pollution Control BPT



. ,

mg/troy oz •. of silver produced from leaching or silver precipitated

(j) Precipitation and Filtration of Nonphotl:>graphic
Solutions BPT

(i) Leaching Wet Air Pollution Control and Precipitation of .
Nonphotographic Solutions .wet Air Pollution ControlBPT

Maximum for ,
Monthly Average

Maximum for
Monthly Average

5.670
4.120 .
0.665

.0.797
4.430
0.886
5.626
2.437
0.753
4.031
2.702

259.600
86.390 ..

at all times

.' SEC~" - IX·

3.930
2 •. 855
0.461
0.553
3.070

'0.614
3.899
1.689
0.522
2,.794
1.873

170.900
59.870

10.0.at all times'

Maximum for
Any One Day

Maximum for
Any One J?~y

12.710
9.259
1.506
1.949
8.417
1.861
8.506
5.449
1.816
9.082
6.468

590.500
181.600

Wi thin the range of 7.5 tiD 10.,0

8.811
6.416
1.044
1.351
5.833
1.289
5.894
3.776
1.259
6.293
4.482

409.200
125.900

within the range of 7.5 to

SECONDARY SILVER SUBCATEGORY

Antimony
Arsenic
cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)
*TSS
*pH

mg/troy ounce of silver precipitated

Pollutant or
Pollutant Property

Pollutant or
pollutant Property
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TABLE IX-2 (Cont~nued)

BPT EFFLUENT LIMITATIONS FOR THE SECONDARY SILyER SUBCATEGORY

*Regulated Pollutant

Antimony
,Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammc::mia (as N).

'*TSS
*pH



TABLE IX-2 (Continued)

BPT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

mg/troy ounce of silver production

Maximum for
Monthly Average

SECT - IX

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

10.0 at all times

Maximum for
Any One Day

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Within the range of 7.5 to

SECONDARY SILVER SUBCATEGORY
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*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)
*TSS
*pH

Pollutant or
Pollutant Property

(k) Floor and Equipment Washdown Water BPT
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TECHNICAL APPROACH TO BAT

BEST AVAILABLE TECHNOLOGY ECONOMICAI,LY ACHIEVABLE

SECT - X

SECTION X

SECONDARY SILVER SUBCATEGORY

These effluent limitations are cased on the best control and
treatment technology used by a specific point source within the
industrial category or subcategory, or by another category from
which the technology is transferable. Emphasis is placed on
additional treatment techniques applied at the end of the
treatment systems currently used, as well as reduction of the
amount of· water used and discharged, process control, and
treatment technology optimization.

The factors· considered in assessing' best 'available technology
economically achievable (BAT) include the age of equipment and
facilities involved, the process used, process changes, nonwater
quality environmental impacts (including emergy requirements),
and the costs of application of such technology. BAT may include
feasitle process changes or internal controls, even when not in
common practice.

The statutory assessment of BAT considers costs, but does not
require a balancing vf qosts against effluent reduction benefits.
However, in assessing BAT, the Agency has given substantial
weight to the economic achievability of the technology.

The Agency reviewed a wide range of technology options and
evaluated the available possibilities to ensure that the most
effective and beneficial technologies were used as the basis of
BAT. To accomplish this, the Agency elected to examine three
technology options which could be applied to the secondary silver'
subcategory as alternatives for the b~sis of BAT' effluent
limitations.

For the development of BAT effluent limitations, mass loadings
were calculated for each waste\....ater source or subdivision in the
subcategory using the same technical approach as described in
Section IX for BPT limitations development. The differences in
the mass loadings for BPT and BAT are due to increased treatment
effectiveness achievable with the more' sophisticated BAT
treatment technology and reductions in the effluent flows
allocated to various waste streams.
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OPTION A

SECT - XSECONDARY SILVER SUBCATEGORY

o In-process flow reduction of wet air pollution control
water

o Preliminary treatment of precipitation and filtration of
photographic solutions wastewater with ammonia steam
stripping

o Chemical precipitation and sedimentation
o Complete recycle of floor and equipment washdown

wastewater after treatment

o In-process flow reduction of wet air pollution control
water

o Preliminary treatment of precipit"ation and filtration of.
photographic solutions wastewater with ammonia steam
stripping

o Chemical precipitation and sedimentation
o Complete recycle of floor and equipment washdown

wastewater after treatment
o Multimedia filtration

Option A (Figure X-l, page 2818) is based on

o Preliminary treatment of precipitation and filtration of
photographic solutions wastewater with ammonia steam
stripping

o Chemical precipitation and sedimentation
o Complete recycle of floor and equipment washdown

wastewater after treatment

Option B (Figure X-2, page· 2819) is ba·sed on

The three options examined for BAT are discussed in greater
detail below. The first option considered is the same as the BPT
treatment technology which was presented in the previous section.

Option C (Figure X-3, page 2820) is based on

In summary, the treatment technologies considered for the
secondary silver subcategory are:

Option A for the secondary silver subcategory is equivalent to
the control and treatment technologies which were analyzed for
BPT in Section IX. The BPT end-of-pipe treatment scheme includes
chemical precipitation, and sedimentation (lime and settle), with
preliminary treatment of precipitation and filtration of
photographic solutions wastewater with ammonia steam stripping
(see Figure X-l). Complete recycle of treated floor and
equipment washdown wastewater is also included. The discharge
rates for Option A are equal to the discharge rates allocated to
each stream as a BPT discharge flow.
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OPTION C

1. Film stripping scrubber and precipitation of film
stripping solutions scrubber,

2. Precipitation and filtration of photographic solutions
scrubber,

3. Furnace scrubber, and
4. Leaching and precipitation of nonphotographic solutions

scrubber.

wet air
effluent

with
these

SECT - XSECONDARY SILVER SUBCATEGORY

There are four wastewater sources associated
pollution control which are regulated under
limitations:

OPTION B

Option C for the secondary silver subcategory consists of all
control and treatment requirements of Option B (in-process flow
reduction, ammonia steam stripping, chemical precipitation,
sedimentation, and recycle of treated floor and equipment
washdown wastewater) plus multimedia filtration technology a~ded

at the end of the Option B treatment scheme (see Figure X-3).
Multimedia filtration' is used to remove suspended solids,

Table X-l (page 2818) presents the numb~!r of plants reporting
wastewater with the wet air pollution control sources listed
above, the number of plants practicing recycle, and the range of
recycle values being listed. Complete recycle of furnace
scrubber water will be required for BA,]~. The Agency is not
requiring further flow reduction at BAT for the remaining wet air
pollution control waste streams.

Option B for the secondary silver subcategory achieves lower
pollutant discharge by buildingcupon the Option A (ammonia steam
stripping, chemical precipitation, sedimentation, and recycle of
treated floor and' equipment washdown wastewater) treatment
technology. Flow reduction measures are added to the Option A
treatment scheme (see Figure X-2). These flow reduction
measures, includihg in-process changes,. n!sult in the elimination
of some wastewater streams and the conqentration of 'pollutants in
other effluents. As explained i~ Section VII of the General
Development Document, treatment ofa more concentrated effluent
allows' achievement of a greater net pollutant removal and
introduces the possible economic ben4~fits associated with
treating a lower volume of wastewater.

Option B flow reduction measures are reflected in the BAT
wastewate~ discharge rates. Flow reduction has been included in
determining the BAT discharge rates for furnace, wet air pollution
control. Based on available data, the Agency did not feel that
further flow reduction over BPT would be feasible for the
remaining 10 waste streams in the secondary silver subcategory.

Flow reduction measures used in Option B to reduce process
wastewater generation or discharge rates include the following: .
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COMPLIANCE COSTS

SECT - XSECONDARY SILVER SUBCATEGORY

POLLUTANT REMOVAL ESTIMATES

including precipitates of toxi.c metals, beyond the concentration
attainable by gravity sedimentation. The filter suggested is of
the gravity, mixed media type, although other filters, such. as
rapid sand filters or pressure filters, would perform
satisfactorily.

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

Compliance costs presented at proposal were estimated using cost
curves, which related the total costs associated with
installation anq operation of wastewater treatment technologies
to plant process wastewater discharge. EPA applied these curves
on a per plant basis, a plant's costs -~ both capital, and

A complete description of the methodology used to calculate the
estimated pollutant removals achieved by the application of the
various treatment options is presented in S~ction X of Vol. I.
The pollutant removal estimates have been revised from proposal
based on comments and new data. However, the methodology for
calculating pollutant removals was not changed. The data used
for estimating removals are the same as those used to revisA the
compliance costs.

Sampling data collected during the field sampling program were
used ~o characterize the major waste streams considered for
regUlation. At each sampled facility, the sampling data were
producti0n normalized for each unit operation (i..e., mass of
pollutant generated per mass of product manufactured). This
value, referred to as the raw waste, was used to estimate the
mass of toxic pollutants generated within the secondary silver
subcategory. By mUltiplying the total subcategory production for
a unit operation by the corresponding raw waste value, the mass
of pollutar.t generated for that unit operation was estimated.

The volume of wastewater discharged after the application of each
treatment option was estimated for each operation at each plant
by comparing the actual discharge to the regulatory flow. The
smaller of the two values was selected and summed with the othc~r

plant flows. The mass of pollutant discharged was then estimated
by mUltiplying the achievable concentration values attainable by
the option (mg/l) by the estimated volume of process wastewatl~r

discharged by the subcategory. The mass of pollutant removed is
simply the difference between the esti~ated mass of pollutant
gener~ted within the subcategory and the mass of pollutant
discL~rged after application of the treatment option. The
pollutant removal estimates for direct dischargers in the
secondary silver subcategory are presented in Table X-2 (page
2819).
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BAT OPTION SELECTION ~ PROMULGATION

BAT OPTION SELECTION - PROPOSAL

SECT - XSECONDARY SILVER SUBCATEGORY

operating and maintenance -- being determined by what treatment
it has in place and by' its individual' process wastewater
discharge ,(from dcp). The final. step was to annualize the capital
costs, and to su~ the annualized capital costs, and the operating
and maintenance costs, yielding the cost of compliance for the
subcategory. Since proposal, the cost estimation methodology has
been changed as discussed in ~ection VIII of this document and in
Section VIII of Vol. I. A design model and plant-specific
information were used to size a wastewater treatment system for
each discharging facility. After completion of the design:,
capital and annual costs were estimated for each unit of the
wastewater treatment system. Capital costs were developed from
vendor quotes and annual costs were developed from literature.
The revised compliance costs are ,presented in Table VIII-l (page
2776).

Application of· the promulgated BAT would remove 31,000 kg/yr of
toxic metals and 664,154 kg/yr of ammonia over the estimated raw
discharge. The BAT effluent mass limitations will remove 132
kg/yr of toxic pollutants above the estimated BPT discharge. The
option is economically achievab~e.· EPA believes that incremental
removal justifies selection of filtration as part of BAT' model

.EPA is promulgating BAT effluent mass limitations based on lime
precipitation and sedimentation and ammonia steam stripping with
additional reduction in pollutant discharge with . the use of
filtration as an effluent polishing step. The end-of-pipe and
pretreatment technology basis for BAT limitations being
promulgated is the same as that proposed f:orAlternative B ~ The
Agency expressed concerns at proposal about this option's
economic achievabili ty, but a·fter revising the compliance costs
and the economic analysis, the. Agency believes that filtration as
an end-of-pipe.treatmenttechnology is ec:onomically achievable.
The treatment performance concentrations upon which the mass
limitations are based are equal to values used to calculate the
proposed mass limitations.

Option E was elimin~tedbecause the addition of activated car~on
technology is not necessary since toxic organic pollutants are
not selected for limitation in this subcategory.

At proposal, EPA selected both Option Band Optioh t as".the basis
for alternative BAT effluent limita.tions for the 'secondary silver
subcategory due to adverse structural economic changes that the
~gencysuspected were not reflected in the Agency's proposed
economic analysis. These alternative limitations were based on
ammonia sb~amstripping preliminary treatment, limeprecipi tation
and sedimentation, end~of-pipe technology; and in-process control
technologies to reduce the volume of process wastewater
discharged for Option B, and the addition of multimedia
filtration to the end-of~pipe technology for Option C~
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WASTEWATER DISCHARGE RATES

FURNACE WET AIR POLLUTION CONTROL

SECT - XSECONDARY SILVER SUBCATEGORY

A BAT discharge rate was calculated for each subdivision based
upon the flows of the existing plants, as determined from
analysis of the data collection portfolios. The discharge rate
is used with the achievable treatment concentration to determine
BAT effluent limitations. Since the discharge rate may be
different for each wastewater source, separate production
normalized discharge rates for each of the 11 wastewater sourc~es

were determined anq are summarized in Table X-3 (page 2810). The
discharge rates are· normalized on a production basis by relating
the amount of wastewater generated to the mass of the
intermediate product which is produced by the process associated
with the waste stream in question. These production normalizing
parameters (PNP) are also listed in Table X-3.

As discussed previously, the BAT wastewater discharge rate equals
the BPT wastewater discharge rate for 10 of the 11 waste streams
in the secondary silver subcategory. Based on the available
data, the Agency did not feel that further flow reduction would
be feasible for these wastewater sources. Wastewater streams for
which BAT discharge rates differ from BPT are discussed below.

REGULATED POLLUTANT PARAMETERS

No BAT wastewater discharge allowance was provided for furnace
wet air pollution control at proposal. This rate applies to all
air pollution control of furnace operations and was based on
complete recycle of wastewater. Since 15 of the 19 plants with
furnace air pollution control did not discharge water, including
plants with wet scrubber systems, the Agency believed that ZHro
discharge is feasible for all secondary silver furnace air
pollution control.

No BAT wastewater discharge allowance is provided for furnace wet
air pollution control for promulgation. Only five of the 19
plants with furnace air pollution control currently discharge
wastewater. The Agency believes, as it did at proposal, that
zero discharge is feasible for all secondary silver furnace ciir
pollution control. No comments were received challenging the
Agency's conclusion.

In implementing the terms of the Consent Agreement in NRDC v.
Train, Ope Cit., and 33 U.S.C. {13l4(b)(2)(A ahd B) (1976), the
Agency placed particular emphasis on the toxic pollutants. The
raw wastewater concentrations from individual op~rations and the
subcategory as a whole were examined to select certain pollutant
parameters for consideration for limitatLon. This ~xamination

technology. In addition, filtration is demonstrated at 11
secondary silver facilities. The estimated capital investml~nt

cost of the promulgated BAT is $278,000 (March, 1982 dollars) and
the annual cost is $390,000 (March, 1982 dollars).



A '

2807

120. copper
128. zinc'

ammonia

SECT - XSECONDARY SILVER SUBCATEGORY

and evaluation, presented in Section VI, concluded that 26
pollutants and pollutant parameters ar4~ present in secondary
silver· wastewaters at concentrations than can be effectively
reduced by identified treatment technologies. (Refer to Section
VI.) ,

However, the cost associated with analysis for toxic metal
pollutants has prompted EPA to develop an alternative method,for
regulating and monitoring toxic pollutant discharges from the
nonferrous metals manufacturing category. Rather than developing
specific effluent mass limitations and standards for each of the
toxic metals found, in treatable concentrations in the raw
wastewaters from a given subcategory, the Agency is promulgating
effluent mass limitations only for those pollutants generated in
the greatest quantities as shown by the pollutant removal
estimates analysis. The pollutants selected for specific,
limitation are li~ted below:

By establishing limitations and standards for certain toxic metal
pollutants, dischargers will attain the same degree of control
over toxic metal pollutants as they would have been required to
achlev'e had ~ll the toxic metal pollutants been directly limited.

This approach is justified technically since the treatable
concentrations used for lime'precipitation and sedimentation
technology are based on optimized treatment for concomitant
mUltiple metals removal. Thus, even though metals have somewhat

, different theoretical solubilities, they will be removed at very
nearly th~ same rate in a lime precipitation and sedimentation
treatment system operated for multiple metals removal.
Filtration,as part of the technology basis is likewise justified
because this fechnqlogy removes metals non-preferentially~

The toxic metal pollutants selected for specific limitation' in
the secondary silver subcategory to control the discharges of
toxic metal pollutants are copper and zinc. ,Ammonia is also
selected for li~itation since the methods used to control copper
and zinc are not effective in the control of ammonia. '

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

114. antimony
115. arsenic
118. cadmium
119. chromium
122. lead
124. nickel
125. selenium
126. silver



2808

EFFLUENT LIMITATIONS

SECT - XSECONDARY SILVER SUBCATEGORY

127. thallium

Cyanide was present in the secondary silver subcategory in
certain waste streams at concentrations that can be effectively
reduced by identified treatment technologies. Treatable
concentrations of cyanide were found in one photographic
materials plant and one nonphotographic materials plant. Five
different process waste streams were sampled; four contained
cyanide at treatable concentrations, in six of nine samples.
However, at proposal, when waste streams were combined for
treatment, cyanide was found at a concentration below that
achievable by identified treatment technology. This
determination was made by comparing the raw (untreated) wasteload
and treated discharge estimates presented in the pollutant
removal estimates. Cyanide was thus excluded from limitation.

4. benzene
6. carbon tetrachloride

10. 1,2-dichloroethane
11. l,l,l-trichloroethane
29. l,l-dichloroethylene
30. 1,2-trans-dichloroethylene
38. ethylbenzene
84. pyrene
85. tetrachloroethylene
86. toluene
87. trichloroethylene, and

total phenols (by 4-AAP method)

The Agency believes that the organic pollutants in this
subcategory are present only in trace (deminimus quantities) and
are neither causing nor likely to cause toxic effects.
Therefore, the following organic pollutants are excluded from
limitation:

For promulgation, cyanide is not chosen as a regulated pollutant
parameter on a subcategory-wide basis for the secondary silver
mass limitations. However, secondary silver plants process
plating solutions, which may contain cyanide, to recover silver
contained in the solution. Cyanide is present due to its use as
a process chemical in plating operations. The permitting
authority should check for the presence of cyanide in this waste
stream and develop discharge limitations if necessary. A
discharge allowance can be developed by locat~ng the flow
allowance for precipitation and filtration of nonphotographic
solutions at BPT and BAT in Sections IX and X, respectively, of
the secondary silver supplemental development document.
Treatment performance for cyanide precipitation is presented in
Section VII of the General Development Document. The discharge
allowance (or mass limitation) is the product of the flow
allowance and the treatment performance.

The treatable concentrations, achievable by application of the
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BAT technology (Option C) are summarized in Section VII of this
supplement. These treatable concentrations (both one day maximum
and monthly average) are multiplied by the BAT normalized
discharge flows summarized in Table X-3 (page 2810) to calculate
the mass of pollutants allowed to be discharged per mass of
pr.oduct. The results of these calculations in milligrams of
pollutant per troy ounce of product represent the BAT effluent
limitations for the secondary silver subcategory. The BAT
effluent limitations are presented in Table X-4 (page 2811).

SECONDARY SILVER SUBCATEGORY SECT - X



Table X-l

CURRENT RECYCLE PRACTICES WITHIN THE SECONDARY SILVER SUBCATEGORY

Number of Plants
with \lastewater

,

Photographic solution precipi- 3
tation and filtration scrubber

Fllm stripping and precipitation ~
vf film stripping solutions
scrubber

Range
of Recycle
Values (%)

99+

99.93 - 100

99.7 - 100

99 - 100

3

7

8

Number of Plants
Practicing Recycle

11

13

Furnace scrubber

Leaching and precipitation of
nonphotographic solutions
scrubber

tv
00
I-'
o

Ul
tz:l
(')
J-3



Table X-2

POl.LUTANT REMOVAL ESTIMATES FOR SECONDARY SILVER DIRECT DISCHARGERS

OPTlON A - Ammonia Steam St~ipping, Lime P~ecipitation. and Sedimentation
OPTlON B = Option A, plus In-P~ocea9 Flow. Reduction
OPTlON C - Option 8, plus Multimedia Filt~ation



Table X-3

BAT WASTEWATER DISCHARGE RATES FOR THE SECONDARY SILVER SUBCATEGORY

Wastewater Stream

Fil:n stripping

Fil~ stripping wet air pollution
control and precipitation and
fi~tration of film stripping
solutions wet air pollution
control

Precipitation and filtration of film
stripping solutions

Precipitation and filtration of photo
graphic solutions

Precipitation and filtration of photo
graphic solutions wet air pollution
control

Electrolytic refining

Furnace wet air pollution control

BAT Normalized
Discharge Rate

l/troy ounce

50.35

0.91

51.57

26.6

12.14

0.76

o

Production
Normalizing
Parameter

troy ounces of
silver produced
from film stripping

troy ounces of
silver produced
from precipitation
and filtration of
film stripping
solutions

troy ounces of
silver precipitated

troy ounces of
silver precipitated

troy ounces 0 f
silver precipitated

troy ounces of
silver refined

troy ounces of
silver smelted,
roasted, or dried



Table X-3 (Continued)

BAT WASTEWATER DISCHARGE RATES FOR THE SECONDARY SILVER SUBCATEGORY

N
00
I-'
W

Wastewater Stream

Leaching -

Leaching wet air pollution control
and precipitation of nonphoto
~raphic solutions' wet air pollu
~ion control

Pre~ipitation and filtration of non
photographic solutions

,
Floor, and: ,equipment washdown wastewater

BAT Normalized,
Discharge Rate

l/troy ounce

0.086

4.43

3.07

o

[Jl
!:%:I
Il

Production 0z-'Normalizing t:l
:r>aParameter ~
f<:

troy ounces of [Jl
Hsilver produced t"t

from leaching <:
t:tJ
~

troy ounces of [Jl
c:s i Iverp'roduce-d tJj

from leaching or Il
:r>a

precipitation t-3
t:tJ
Q

troy ounces of 0

~silv~r precipitated

troy ounces of [Jl
!:%:I

silver produced Il.
t-3

I,

:x:



BAT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY.

mg/troy ounce of silver from film stripping

mg/troy ounce of silver from precipitation and filtration of film
stripping solutions

0.834
0.601
0.078
0.146
0.592
0.126
0.359
0.359
0.116
0.592
0.407

56.840

Maximum for
Monthly Average

Maximum for
Monthly Average

43.300
31.220

4.028
7.553

30.710
6.546

18.630
18.630

6.042
30.710
21.150

2951.000

SECT - X

1.872
1.348
0.194
0.359
1.242
0.272
0.534
0.795.
0.28l~

1.358
0.989

129.300

97.180
69.990
10.070
18.630
64.450
14.100
27.690
41.290
14.600
70.490
51.360

6712.000

Maximum for
Any One Day

Maximum for
Any One Day

2814

TABLE X-4

SECONDARY SILVER SUBCATEGORY

Film Stripping Wet Air Pollution Control and Precipitatio~

and Filtration of Film Stripping Solutions Wet Air Pollution
control BAT - -- -- --

(b)

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Am.rnonia (as N)

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Am.rnonia (as N)

Pollutant or
pollutant Property

Pollutant or
Pollutant Property

(a) Film Stripping BAT



(c) Precipitation and Filtration of Film Stripping ,Solutions
BAT

(d) Precipitation and Filtration of Photographic,Solutions
BAT

. TABLE X-4 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

Maximum for
Monthly Average

Maximum for
Monthly Average

22.880
16.490

2,.128
3.990

16.230
3.45,8
9.842
9.842
3~192

16.230
11.170

1559.000

SECT - X

51.340
36.970
5.320
9.842

34.050
7.448

14.630
21.810
7.714

37.240
27.130

3546.000

Maximum for
Any One Day

Maximum for
~ny One Day

2815'

SECONDARY SILVER SUBCATEGORY

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc '
*Ammonia .(as N)

mg/troy ounce of silver precipitated

pollutant or
pollutant Property

mg/troy ounce of silver precipitated

Pollutant or
Pollutant Property

Antimony 111.100 49.510 -.
Arsenic 80.020 35.690
Cadmium 11.510 4.606
Chromium 21.300 8.636

*Copper 73.690 35.120
Lead l6.l:W 7.484

, Nickel 31.660 21.300
Selenium 47.210 21.300
Silver 16'~ 700 6.908
Thallium 80.600 35.120

*Zinc 58.720 24.180
'*Ammonia (as N) 7674.000 3374.000



mg/troy ounce of silver from electrolytic refining

mg/troy ounce of silver from precipitation and filtration of
photographic solutions

0.654
0.471
0.061
0.114
0.464
0.099
0.281
0.281
0.091
0.464
0.319

44.540

Maximum for
Monthly Average

Maximum for
Monthly Average

10.440
- 7.527

0.971
1.821
7.405
1.578
4.492
4.492
1.457
7.405
5.099

711.400

SECT - X

1.467
1.056
0.152
0.281
0.973
0.213
0.418
0.623
0.220
1.064
0.775

101.300

23.430
16.880

2.428
4.492

15.540
3.399
6.677
9.955
3.521

17.000
12.380

1618.000

Maximum for
Any One Day

Maximum for
Any One Day

2816

SECONDARY SILVER SUBCATEGORY

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)

*Regulated Pollutant

TABLE X-4 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)

Pollutant or
Pollutant Property

Pollutant 0t:
Pollutant Property

(e) Preci~itation~ Filtration of Photographic Solutions
Wet A1r Po11ut1on Control BAT----

(f) Electrolytic Refining BAT



mg/troy ounce of silver from silver pro9uced from leaching

mg/troy ounc'.e of silver from silver roasted, smelted, or dried

TABLE X-4 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

0.074
0.053
0.007
0.013
0.052
0.011
0.032
0.032
O~OlO
0.052
0.036 .
5.040

Maximum for
Monthly Average

Maximum for
Monthly Average

. SECT - X

0.166
o.1~~0

0.017
0.032
0.110
0.024
0.Oi17
0.071
0.025
0.120
0.088

11.460

Maximum for
AnyOne Day

Maximum for
AnyOne Day

2817

SECONDARY SILVER SUBCATEGORY

Furnace Wet Air Pollution Control BAT

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel .
Selenium
Silver
Thallium

*zinc
*Ammonia (as N) .

*Regulated pollutant

pollutant or
pollutant Property

Antimony 0.000 0.000
Arsenic 0.000 0.000
Cadmium 0.000 0.000
Chromium 0.000 0.000

*Copper 0.000 0.000

Lead 0.000 0.000
Nickel 0.000 0.000
Selenium 0.000 0.000

Silver 0.000 0.000
Thallium 0.000 0.000

*Zinc :>.000 0.000
*Ammonia (as N) 0.000 0.000

(h) Leaching BAT

(g)

pollutant or
pollutant property



(j) Precipitation and Filtration of Nonphotographic Solutions
BAT

mg/troy ounce of silver from silver produced from leaching
of silver

Maximum for
Monthly Averclge

3.810
2.747
0.354
0.665
2.702
0.576
1.639.
1.639
0.532
2.702
1.861

259.600

Maximum for
Monthly Average

2.640
1.903
0.246
0.461
1.873
0.399
1.136
1.136
0.399
1.873
1.289

179.900

.sEC,]~· - X

8.550
6.158
0~886

1.639
5.670
1.240
2.437
3.633
1.285
6.202
4.519

590.500

5.925
4.267
0.614
1.136
3.930
0.860
1.689
2.517
0.890
4.298
3.131

409.200

Maximum for
Any One Day

Maximum for
Any One Day
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SECONDARY SILVER SUBCATEGORY

Leaching Wet Air Pollution Control and Precipitation of
Nonphotographrc-Solutions Wet Air POIrution Control BAT

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)

mg/troy ounce of silver precipitated

TABLE X-4 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

*Regulated Pollutant

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(i)



TABLE X-4 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE SECONDAUY SILVER SUBCATEGORY

mg/troy ounce of silver production

SECONDARY SILVER SUBCATEGORY

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000.
0.000
0.000
0.000

Maximum for
Monthly Average

SECT - X

0.000
. 0.000

0.000
0.000
0.000

·0.000
0.000
0.000
0.000
0.000
0.000
0.000

Maximum f<n
Any One Day

Pollutant or
Pollutant Property...

2819

(k) Floor and Equipment Washdown Water BAT

* Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
. *Ammonia (as N)
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NEW SOURCE PERFORMANCE STANDARDS'

TECHNICAL APPROACH TO BOT

SECT - XI

SECTION XI

SECONDARY SILVER SUBCATEGORY

In-process flow reduction of wet air pollution control
water
preliminary treatment for precipitation and filtration I

of photographic solutions wastewater with ammonia steam
stripping
Chemical precipitation and sedimentation
Complete recycle of floor and equipment washdown
wastewater after treatment

0
0

OPTION B

0

0

0
0

OPTION A

o Preliminary treatment for precipitation and filtration
of photographic solutions wastewater with ammonia steam
stripping
concentrations
Chemical precipitation and sedimentation
Complete reaycle of floor and equipment washdown
wastewater after treatment

This section describes the control technology for treatment of
wastewater from new sources and presents mass discharge
limitations of regulatory pollutants for NSPS in the secondary
silver subcategory based on the described control technology. New
plants have the opportunity to design the best and most efficient
production processes and wastewater treatment technologies,
without facing the added costs and restrictions encountered in
retrofitting an existing plant.

All of the treatment technology options applicable to a net
source were previously considered for the BAT options. For this
reason, three options were considered for BOT after proposal, all
identical to the BAT options discussed in Section x.
Treatment and control technologies used for the BOT options are:
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BDT OPTION SELECTION

SECT - XI

• • t' : ~

SECONDARY SILVER SUBCATEGORY

OPTION C

o In-process flow reduction of wet air po~lution'control
water

o Preliminary treatment for precipitation and filtration
of photographic solutions wastewater with ammonia steam
stripping

o Chemical precipitation and sedimentation
o Complete recycle of floor and equipment washdown

wastewater after treatment
o Multimedia filtration

Therefore, EPA is including an allowance for these sources at
NSPS equivalent to that promulgated for BAT Option C. The Agency
also does not believe that new plants could achieve any
additional flow reduction beyond that proposed for BAT.

Partial or complete recycle and reuse of wastewater is an
essential part of all three options. Recycle and reuse can
precede or follow end-of-pipe treatment. A more detailed
discussion of the treatment options is prese~ted ~n Section X.

~~ .,

f
EPA is promulgating a 'best available demonstratedte9hnology for
the secondary silver subcategory equal to Option C (in-process
flow reduction, preliminary' treatment with ammonia ste!am
stripping, lime precipitation, sedimentation, and multimedia
filtration end-of-pipe treatment with complete recycle of treated
floor and equipment washdown wastewater). This technology is
equivalent to the proposed NSPS technology (although flow
allowances for casting and casting wet air pollution ,have been
eliminated, as explained earlier). The Agency recognizes that
new sources have the opportunity to implement more advanced
levels of treatment without incurring the costs of retrofitting
and the costs of partial or complete shutdown necessary for
installation of the new equipment that existing plants should
have. Review of the subcategory indicates that no new
demonstrated technologies that improve on BAT exist.

Activated carbon adsorption technology (Option E) was eliminated;
it is not necessary since toxic organic pollutants are not
selected for, limitation in this subcategor~. (Refer to, the
discussion of exclusion of toxic organic pollutants in Sections
VI and X.)

Dry scrubbing is not demonstrated for controlling emissions from
film stripping, precipitation and filtration of film stripping
solutions, precipitation and filtration of photographic
solutions, reduction furnaces, leaching and precipitation and
filtration. The nature of these emissions (acidic fumes, hot
particulate matter) technically precludes the use of dry
scrubbers.
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NEW SOURCE PERFORMANCE STANDARDS

The NSPS discharge flows for each wastewater source are the same
as the discharge rates for BAT and are list.ed in Table XI-l (p~~ge

2824) •. The mass of pollutant allowed to be discharged per mass
of product is calculated by multiplying the appropriate effluent
concentration by the production normalized wastewater discharge
flows (l/troy, ounc~). New source performance ,standards are
presented in Table XI-2 (paOe 2826).

SECT - XIS~COWDARY SILVER SUBCATEGORY

REGULATED POLLUTANT PARAMETERS

'The Agency has no reason to believe that the pollutants that will
be fQund in treatable con,centrations in processes wi thin new
sources will b9 any different than with existing sources.
Accordingly, pollutants and pollutant parameters selected for
limitation under NSPS, in accordance with the rationale of
S~ction VI and X, are identical to those selected fO,r BAT. The
conventional pollutant parameters TSS and pH are also selected
for limitation.



Table XI-l

NSPS WASTEWATER DISCHARGE RATES FOR THE SECONDARY SILVER SUBCATEGORY

N
Co
N
m

Wastewater Stream

Film stripping

Film stripping wet air pollution
control and precipitation and
filcration of film stripping
solutions wet air pollution
control

Precipitation and filtration of film
stripping-solutions

Precipitation and filtration of photo
graphic solutions .

Precipitation and filtration of photo
graphic solutions wet air pollution
control

Electrolytic refining

F·: -nace wet air pollution control

NSPS Normalized
Discharge Rate

l/troy ounce

50.35

0.97

57.57

26.6

12.14

0.76

o

ir

Production'
Normalizing

Parameter

troy ounces of
silver produced
from film stripping

troy ounces of
silver produced
from precipitation
and filtration of
film stripping
solutions

troy ounces of
silver precipitated

troy ounces of
silver precipitated

troy ounces of
silver precipitated

troy ounces of
sIlver refined

troy ounces of
silver smelted.
roasted. or dried
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Table XI-l (Contrnued)

NSPS WASTEWATER DISCHARGE.RATES FOR THE SECONDARY SILVER SUBCATEGORY

N
00
N
-...I'

Wastewate~ Stream

Leaching

Leaching wet air pollution control
and precipitation 'of nonphoto
graphic solutions wet air pollu
tion control

Precipitation and fil~ration of·n6n
photographic solutions

Floor and equipment washdown wastewater

NSPS Normalized
Discharge Rate

l/tro:y ounce

0.086

4.43

3.07

o

Production
Normalizing
Parameter

tr.oy ounces of
s ilver '. produced
from leaching

.troyounces of

.s i 1ver produced
from leaching or
precipitation

troy ounces of
silver precipitated

troy ounces of
silver pr6duced-
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mgltroy ounce of silver from film stripping

mg/troy ounce of silver from precipitation and filtration of film
stripping solutions

Maximum for
Monthly Average

Maximum fo'r-
Monthly Average

0.834
0.601
0.078
0.146
0.592
0.126
0.359
0.359
0.116
0.592
0.407

56.840
11.640

at all times

SECT - XI

43.300
31.220

4.028
7.553

30.710
6.546

18.630
18.630

6.042
30.710
21.150

2951.000
604.200

10.0 at all times

Maximum for
Any One Day

Maximum for
Any One Day

97.180
69.990
10.070
18.630
64.450
14.100
27.690
41.290
14.600
70.490
51.360

6712.000
755.300

range of 7.5 toWithin the

1.872
1.348
0.194
0.359
1.242
0.272
0.534
0.795
0.'281
1.358
0.989

129.300
14.550

Within the'range of 7.5 to 10.0

, '

SECONDARY SILVER SUBCATEGORY

Film Stripping Wet Air Pollution Control and Precipitation
and Filtration of Film Stripping Solutions,Wet Air Pollution
control NSPS

(b)

Antimony
Arsenic
Cad~ium

Chromium
*Copper

Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)
*TSS
*pH,

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)
*TSS
*pH

TABLE XI-2

NSPS EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

*Regulated Pollutant

2828

(a) Fil.~ Stripping NSPS

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property



mg/troy ounce of silver precipitated

mg/troy ounce of silver precipitated

. . ,

(d) Precipitation and Filtration of Photographic Solutions NSPS

, .
Maximum for
Monthly Average

.Maximum for
Monthly Average

SECT - XI

49.510' ,
35.690

4.606
8.636

35.120
7.484.'

21.300
21.300
6.908

'35 ~ 120
24.180

3374.000
, 690.800

10.0 at all times
., .'

22.880
16.490'

2.128
3.990:'

16.230
3.458
9.842
9.842
3.192

16.230
11.170

1559.000
3i9.200'

10.0 at all times

Maximum for
Any One DalY

, . Maximum f<)r
Any One Day

111.100
80.020
11.510
21.300
73.690
16.120
31.660
47.210
16.700
80.600
58.,720

7674.'000
863.600

range of 7 .,5 toWi.thin the

51. 340
36.970

5.320
9.842

34.050
7.448

14.630
21.810
7.714

37.240
27.130

3546.000
399.000

Within the range of 7.5 to

SECONDARY SILVER SUBCATEGORY.
, . ~ ',' . "
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Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*zinc
*Ammonia (as N)
*TSS
*pH

*Regulated Pollutant

TABLE,XI::-2(Continued)

NSPS EFFLUENT LIMITATIONS FOR THE SECONDJ~Y SILVER SUBCATEGORY

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)
*TSS'
*pH

Pollu,tant or
Pollutant Property

Pollutant or
Pollutant Property

(c) Precipitation and Filtration of Film Stripping Solutions
NSPS



mg/troy ounce of silver from electrolytic refining

(e) Precipitation and Filtration of Photographic Solutions
Wet Air Pollution Control NSPS

TABLE XI-2 (Continued)

NSPS EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

Maximum for
Monthly Average

Maximum for
Monthly Average

0.654
0.471
0.061
0.114
0.464
0.099
0.281
0.281
0.091
0.464
0.319

44.540
9.120

at all times

SECT - XI

Maximum for
Any One Day

Maximum for
Any. One Day

1.467
1.056
0.152
0.281
0.973
0.213
0.418
0.623
0.220
1.064
0.775

101.300
11.400

within the range of 7.5 to 10.0

SECONDARY SILVER SUBCATEGORY

*Regulated Pollutant

2830

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)
*TSS
*pH

mg/troy ounce of silver from precipitation and filtration of
photographic solutions

Antimony 23.430 10.440
Arsenic 16.880 7.527
Cadmium 2.428 0.971
Chromium 4.492 1.821

*Copper 15.540 7.405
Lead 3.399 1.578
Nickel 6.677 4.492
Selenium 9.955 4.492
Silver 3.521 1.457
Thallium 17.000 7.405

*Zinc 12.380 5.099
*Ammonia (as N) 1618.000 711.400
*TSS 182.100 145.700
*pH Within the range of 7.5 to 10.0 at all times

Pollutant or
Pollutant Property

(f) Electrolytic Refining NSPS

Pollutant or
Pollutant Property



mgjtroy ounce of silver from silver produced from leaching

TABLE XI~2 (Continued)

NSPS EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

mgjtroy ounce of ·silver from silver roasted, smelted, or dried

Antimony 0.000 0.000
Arsenic 0.000 0.000
Cadmium 0.000 0.000
Chromium 0.000 0.000

*Copper 0.000 0.000
Lead 0.000 0.000
Nickel 0.000 0.000
Selenium 0.000 0.000
Silver 0.000 0.000
Thallium 0.000 0.000

*Zinc 0.000 0.000
*Ammonia (as N) 0.000 0.000
*TSS. 0 .. 000 0.000
*pH Within the range of 7.5 to 10.0 at all times

0.074
0.053
0.007
0.013
0.052
0.011
0.032
0.032
0.010
0.052
0.036
5.040
1e.032

10.0

Maximum for
Monthly Average

Maximum for
Monthly Average

SECT -XI

Maximum for
Any One Day

Maximum for
Any One Day

. 0.166
0.120
0.017
0.032
0.110
0.024
0.047
0.071
0.025
0.120
0.088

11.460
1.290

Within the range of 7.5 to
at all times

2831

SECONDARY SILVER SUBCATEGORY

Furnace Wet A'ir Pollution Control NSPS

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)
*TSS
*pH

(g)

Pollutant or
Pollutant Property

(h) Leaching NSPS

Pollutant or
Pollutant Property



(j) Precipitation and Filtration of Nonphotographic Solutions
NSPS

mgjtroy ounce of silver from silver produced from leaching
of silver '

Maximum for
Monthly Average

Maximum for
Monthly Average

2.640
1.903
0.246
0.461
1.873
0.399
1.136
1.136
0.399
1.873
1.289

179.900
36.840

at all times

SECT - XI

3.810
2.747
0.354
0.665
-2.702
0.576
1.639
1.639
0.532
2.702
1.861

259.600
53.160

10.0 at all times

Maximum for
Any One Day

Maximum for
Any One Day

5.925
4.267
0.614
1.136
3.930
0.860
1.689
2.517
0.890
4.298
3.131

409.200
46.050

Within the range of 7.5 to 10.0

8.550
6.158
0.886
1.639
5.670
1.240
2.437
3.633
1.285
6.202
4.519

590.500
66.450

within the range of 7.5 to

SECONDARY SILVER SUBCATEGORY

Leaching Wet Air Pollution Control and Precipitation of
Nonphotographic Solutions Wet Air Pollution Control NSPS

*Regu1ated Pollutant

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*zinc
*Ammonia (as N)
*TSS
*pH
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Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)
*TSS
*pH

TABLE XI-2 (Continued)

NSPS EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

mg/troy ounce of silver precipitated

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(i)



TABLE XI-2 (Continued)

NSPS EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

mg/troy ounce of silver production

(k) Floor and Equipment Washdown Water NSPS

-Maximum for
Monthly Average

SECT - XI

0.000
0.000·
0.000

·0.000
0.000
0.000
0.000
0.000
00000
I). oon
0.000
0.000
0.000

to 10.0 at all time~

Maximum for
Any One Day

o.ooe
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Within the range of 7.5
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SECONDARY SILVER SUBCATEGORY

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel

.Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)
*TSS
*pH.

*Regulated Pollutant

Pollutant or
Pollutant Property



2834

THIS PAGE INTENTIONALLY LEFT BLANK

SECONDARY SILVER SUBCATEGORY SECT - XI
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.TECHNICAL APPROACH TO PRETREATMENT

This section describes the control and treatment technologies for
pretreatment of process wastewaters from existing sources and new
sources in the secondary silver subcategory. Pretreatment
standards for regulated pollutants are presented based on the
selected control and treatment technologies.

SECT - XII

SECTION XII

PRETREATMENT STANDARDS

SECONDARY SILVER SUBCATEGORY-

Before proposing pretreatment standards, the Agency examines
whether the pollutants discharged by the industry pass through
the POTW or interfere with the POTWoperation or its chosen
sludge disposal practices. In determining whether pollutants
pass through a well-operated POTW, achieving secondary treatment,
the Agency compares the percentage of a pollutant removed by POTW
with the percentage removed by direct dischargers applying the
best available technology economically achievable. A pollutant
is deemed to pass through the POTW when the average percentage
removed nationwide by well"""operated PO'l~W meeting secondary
treatment requirements, is less than the percentage removed by
direct . dischargers complying with BAT effluent limitations
guidelines for that pollutant. (See generally, 46 FR at 9415-16
(January 28, 1981).) .

This definition of pass through satisfies two . competing
objectives set by Congress: (1) that standards' for indirect
dischargers be equivalent to standards for direct dischargers,
while at the same time, (2) that the treatment capability. and
performance of the POTW be recognized and taken into account in
regulating the discharge of pollutants from ~ndirect dischargers.
The Agency compares percentage removal rather than the mass or
concentration of pollutants discharged because the lattei would
not take into account the mass of pollutants discharged to the
POTW from non-industrial sources nor the .dilution of the
pollutants in the POTW effluent to lower concentrations due to
the addition of large amounts of non-industrial wastewater.

PSES are designed to prevent the discharge of pollutants which
pass through, interfere with, or are otherwise incompatible with
the operation of publicly owned treatment works (POTW). The
Clean Water Act of 1977 requires pretreatment for pollutants,
such as toxic metals, that limit PO'l~W sludge management
alternatives. New indirect discharge facilities, like new direct
discharge facilities, have the opportunity to incorporate the
best available demonstrated technologies, including process

.changes, in-plant controls, and end-of-pipe treatment
fechnologies, ahd to use plant site selection to ensure adequate
treatment system installation. Pretreatment standards are to be
technology based, analogous to the best available technology for
removal of toxic pollutants. .
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OPTION A

INDUSTRY COST AND POLLUTANT REMOVAL ESTIMATES

SECT - XIISECONDARY SILVER SUBCATEGORY

preliminary treatment for precipitation and filtration
of photographic solutions wastewater with ammonia steam
stripping
Chemical precipitation and sedimentation
Complete recycle of floor and equipment washdown
wastewater after treatnent

In-process flow reduction of wet air pollution control
water
Preliminary treatment for precipitation and filtration
of photographic solutions wastewater with ammonia steanl
stripping
Chemical precipitation and sedimentation
Complete recycle of floor and equipment washdown
wastewater after treatment

o In-process flow reduction of wet air pollution control
water

o preliminary treatment for precipitation and filtration
of photographic solutions wastewater with ammonia steam
stripping

o Chemical precipitation and sedimentation
o Compl~te recycle of flvor and equipment washdown

wastewater After treatment
o Multimedia iiltration

0

0
0

OPTION B

0

0

0
0

OPTION C

The industry cost and pollutant removal estimates of each
treatment option were used to determine the most cost-effective
option. The methodology applied in calculating pollutant removal
estimates and plant compliance costs is discussed in Section X.

A description of each option is presented in Section X, while a
more detailed discussion, including pollutants controlled by each
treatment process and achievable treatment concentration for each
o~tion, is presented in Section VII o~ Vol. I.

Treatment technology used for the PSES and PSNS options are:

PRETREATMENT STANDARDS FOR E~ISTING AND NEW SOURCES

options for pretreatment of wastewaters are based on increasing
the effectiveness of end-of-pipe treatment technologies. All in
plant changes and applicable end-of-pipe treatment processes have
been discussed previouely in Sections X and XI. The options for
PSES and PSNS, therefore, are the same as the BAT optio,ns
discussed in Section X.
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PSES OPTION SELECTION - PROMULGATION

EPA is promulgating PSES equal to promulgated BAT for this
subcategory. The technology basis for PSES thus is lime
precipitation and sedimentation, ammonia steam stripping,
wastewater flow reduction, and filtration. Flow reduction for
the selected technology represents a 23 percent reduction in flow
over current discharge rates. .

removals
indir.ect

SECT -XIISECONDARY SILVER SUBCATEGORY

Based on revised calculations, EPA estimates that implementation
of the promulgated PSES limitations would remove annually an
estimated 4,259 kg of toxic pollutants and 42,900 kg of ammonia
over estimated raw discharge. The final ~SES effluent mass
limitations . will . remove 13 kgjyr of toxic metals over the
intermediate PSES option considered, which lacks filtration.
Both options are economically achievable. The Agency believes
the incremental removal justifies selection of filtration as part
of PSES model technology. Filtration is currently demonstrated
by eight indirect discharging secondary silver plants. Capital
cost for achieving proposed PSES is $634,000 (March, 1982
dolla·rs), and annual cost of $422,000 (March, 1982 dollars).

PSNS OPTION SELECTION
I

At proposal, EPA selected in-process flow reduction, ammonia
steam stripping preliminary treatment, lIme precipitation,' and
sedimentation (Option B) and in~process flow reduction, ammonia
steam stripping preliminary treatment, chemical' precipitation,
sedimentation, and multimedia filtration (Option C) as
alternative pretreatment standards for existing sources" for this
subcategory. This selection follows from the rationale used in
selecting alternative options as the basis for BAT. (Refer to
Section X.)

Activated carbon adsorption technology (Option E) was,eliminated
because it is not necessary sinc~ toxic organic pollutants ·are
not selected for limitation ,in this subcategory. (Refer to the
discussion of selection of pollutant~ for limitation in Section
X. )

Table XII-l (page 2837) shows the .estimated pollutant
for indirect dischargers, while compliance costs for
discharges are presented in Table VIII-2 (page 2838).

PSES OPTION SELECTION - PROPOSAL

EPA has. selected in-process flow reduction, preliminary treatment
with ammonia steam stripping, lime precipitation, sedimentation,
complete' recycle of treated floor and equipment' washdown
wastewater, and multimedia filtration (Option C) as the
technology basis for PSNS. The Agency recognizes that new
sources have the opportunity to implement TIlOre. advanced levels of
treatment without incurring the costs of retrofitting and the
costs of partial or complete shutdown necessary for installation
of the new equipment that existing plants should have.
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REGULATED POLLUTANT PARAMETERS

Pollutants and pollutant parameters Selected for "limitation for
PSES and PSNS, in accordance with the rationale of Section VI and
X, are identical to those selected for limitation for BAT. EPA
is proposing PSNS for copper, zinc, and ammonia to prevent paSl:l
through. The conventional pollutants, TSS and pH, are not
limited under PSES and PSNS because they are effectively
controlled by POTW.

PRETREATMENT STANDARDS

SECT - XIISECONDARY SILVER SUBCATEGORY

EPA has not ident~fied any demonstrated technology that provides
more efficient pollutant removal" than PSNS technology. No
additional flow reduction for new sources is feasible because dry
scrubbing is not demonstrated for controlling emissions from film
stripping, precipitation and filtration of photographic
solutions, reduction furnaces, leaching and precipitation and
filtration. The nature of these emissions (acidic fumes, hot
particulate matter) technically precludes the use of dry
scrubbers. Since. PSNS does not include any additional costs
compared to NSPS, the Agency does not believe PSNS will be a
barrier to entry for new facilities.

Mass-based standards are promulgated for the secondary silver
subcategory to ensure that the standards are achieved by means of
pollutant removal rather than by dilution. They are particularly
important since the standards are based upon flow reduction.
Pollutant limitations associated with flow reduction cannot be
measured any way but as a reduction of mass discharged. Mass
based PSES without alternative concentration-based standards are
promulgated in this subcategory, although the flow reduction for
the entire subcategory is not great. aowever, several plant~

grossly exceed the flow basis of PSES. Mass-based standards are
needed to ensure that these plants reduce their water usage.
Mass-based PSNS are promulgated in this subcategory because PSNS
for secondary silver is based on 99 percent flow reduction of raw
wastewater by recycle, and new plants would lack incentive t:o
achieve these reductions without a mass-based standard.

The PSES and PSNS discharge flows are identical to the BAT
discharge flows for all processes. These discharge flows are
listed in Table XII-2 (page 2838). The mass of pollutant allowed
to be discharged per mass of product is calculated by multiplying
the achievable treatment concentration (mg/l) by the normalized
wastewater discharge flow (l/troy ounce). Pretreatment standa~ds

for existing and new sources, as determined from the above
procedure, are shown in Tables XII-3 and XII-4 (pages 2840 and
2846) for each waste stream.



'Table XlI-l

POLLUTANT REMOVAL ESTIMATES FOR SECONDARY SILVER INDIRECT DISCHARGERS

TOTAL OPTION A OniON A OPTION B OPTIOH .B OP'UOH C op'rlOH C

. RAW WASTE DISCHARGED REHOVED DISCHARGED REHOVED DISCHARGED REHOVED

POLLUTANT . (kg/yr) (kg/yr) (kglyr) (kg/yr) (kg/yr) (kg/yr) (kg/yr)
.- .........,

Arsenic 2.' 2.1 0.0 2.1 O.{) 2.1 0.0

Antimony. 7.8 7.8 0.0 7.8 0.0 1.8 0.0

Cadmium 11.6 1.5 10.1 1.5 10.1 0.9 10.7

Chromium . 34.0 1.6 32.4 1.6 32.4 1.4 J2 .1

Lead . 59.4 2.3 51.1 2.3 51.1 1.5 .. 51.9

Nickel 129.1 14.3 114.8 14.3 114.8 4.2 124.8

Selenium 441.0 5.8 435.2 5.8 435.2' 3.9 431.2

Sliver 1.3 1.9 5.3 1.9 5.3 1.4 5.9

Thallium I .2 1.2.-.,.= 0.0 I .2 0.0 1.2 0.0

Co~per 184.1 11.2 173.5 11 .2 . 173:5' 1.5 117. :.1

IV
inc . 3.411.2 6.4 3.410.8 6.• 4 3.410.8 4.4 ].412.8

(Xl 4.295.5 56.2.- 4.239.3 56.2 4.239.3 36.4 4,259.1
w TOTAL TOXIC METALS
\0

'Ammonla 43.519.2 618.0 42,901.2 618.0 42,901.2 618.0 42,901.2

TO'rAL NONCONVENTIONALS' . 43,519.2 618.0 42,901.2 618.0 42,901.2 618.0 4:.1,9()1~2

TSS 13,602.8 231.8 13,371.0 231.8 13,~1I.0 50.2 13,55~.6..

TOTAL CONVENTIONALS 13,602.8 231.8 13,371.0 . 231.8 13,371.0 50.2 13,552.6

TOTAL I'OLl.UTANTS 6! ,411.5 906.0 60,511.6 906.0 60,511 .6 104.6 60,712.9

FLOW (1/yr) 19,313,320 19,313',320 JCJ,3q,J20

NOTE: TOTAL TOXIC METALS~· Arsenic + Antimony + Cadnlum+ Chromium + Lead + Nickel + Selenium + Sliver + Thaillum

+ Copper + ZInc
TOTAL NONCONVENTIONALS • Ammonia .
TOTAL CONVENTIONALS • TSS
TOTAL POLLUTANTS· Total Toxic Metals + Total Nonconventlonals + Total Conventionals

OPTION A • AmmonIa Steam StrippIng, LIme Precipitation, and SedImentation
OPTION B • OptIon A, phis. In-Process Flow Reduction.
OPTION C • Option 8, plus MultImedia Flltration

.
(f.l
tJ::I.
n
8

I ,

>::
H
H



Table XII-2

PSES AND PSNS WASTEWATER DISCHARGE RATES FOR THE SECONDARY SILVER SUBCATEGORY

Production
Normalizing
Parameter

troy ounces of
silver produced
from film stripping

troy ounces of
silver produced
from precipitation
and filtration of
film stripping
solutions

trpy ounces of
silver precipitated

0.97

50.35

57.57

l/troy ounce

PSES and PSNS
Normalized

Discharge Rate

Wastewater Stream

Filw stripping wet arr pollution
co~trol and precipitation and
filtration of film stripping
solutions wet air pollution
control

FL...n stripping

Precipitation and filtration of film
stripping solutions

N
00
ot>o.
o

Precipitation and filtration of photo
graphic solutions

Precipitation and filtration of photo
graphic solutions wet air pollution
control .

26.6

12.14

)..

troy ounces of
silver precipitated

troy ounces of
silver precipitated

:x:
H
H

Electrolytic refining 0.76 troy ounces of
silver refined

Furnace wet air pollution control o troy ounces of
silver smelted,
roasted, or dried



Table XII-2 (Continued)

PSES AND PSNS WASTEWATER DISCHARGE RATES FOR THE SECONDARY SILVER SUBCATEGORY

Wastewater Stream

Leaching

Leaching wet air pollution control
&nd precipitation of nonphoto
graphic solutions wet air pollu-

N tion control
00
~

~ Precipitation and filtration of non-
photographic solutions

Floor and equipment washdown wastewater

PSES and PSNS
'Normalized

Discharge Rate

ljtroy ounce

0.086

4.43

3.07

o

Production
Normalizing
Parameter

troy ounces of
silver produced
from leaching

troy ounces of
silver produced
from leaching
or precipitation

troy ounces of
silver precipitated

troy ounces of
silver produced

m
tr:In
g
t:I

~
m
H

~
:;d

m
c:
tJj
n
~
t:EJ
G.l

~

m
t:EJ
n
~.

>:
H
H



PSES EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

mg/troy qunce of silver from film stripping

0.834
0.601
0.078
0.146
0.592
0.126
0.359
0.359
0.116
0.592
0.407

56.840

Maximum for
Monthly Average

Maximum fo'r
Monthly Average

43.300
31.220

4.028
7.553

30.710
6.546

18.630
18.630

6.042
30.710
21.150

2951.000

SECT - XII

97.180
69.990
10.070
18.630
64.450
14.100
27.690
41.290
14.600
70.490
51.360

6712.000

1.872
1.348
0.194
0.359
1.242
0.272
0.534
0.795
0.281
1.358
0.989.

. 129.300

Maximum for
Any One Day

Maximum for
Any One Day
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TABLE XII-3

SECONDARY SILVER SUBCATEGORY

Film Stripping Wet Air Pollution Control and Precipitation
and Filtration of Film Stripping Solutions Wet Air Pollution
control PSES - -- -- --

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium.

*Zinc
*Ammonia (as N)

mg/troy ounce of silver from precipitation and filtration of film
stripping solutions

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(a) Film Stripping PSES

(b)



(d) . Precipitation and Filtration of Photographic Solutions
PSES

(c) precipitation and Filtration of Film Stripping Solutions
PSES

TABLE XII-3 (Continu12d)

PSES EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

Maximum for
Monthly Average

Maximum for
Monthly Average

49.510
35.690

4.606
8.636

35.120
7.484

21.300
21.300
6.908

35.120
, 24.180

3374.000

22.880
'16.490

2.128
3.990

16.230
3.458
9.842
9.842
3.192

16.230
11.170

1559.000,

SECT - XII

51.340
36.970

5.320
9.842

34.050
7.448

14.630
21.810

7.7141
37.240
27.130

3546.000

111.100
80.020
11.510
21.300
73.690
16.120
31.660
47.210
16.700
80.600
58.720

7674.000

Maximum for
Any One Day

Max imum f () r
Any One Day
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SECONDARY SILVER SUBCATEGORY

*Regu1ated Pollutant

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel

,Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)

mg/troy ounce of silver precipita~ed

Antimony
Arsenic
,Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)

pollutant or
Pollutant Property

mg/troy ounce of' silver precipitated

Pollutant or
Pollutant Property



mg/troy ounce of silver from electrolytic refining

PSES EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

0.654
0.471
0.061
0.114
0.464
0.099
0.281
0.281
0.091
0.464
0.319

44.540

Maximum for
Monthly Average

Maximum for
Monthly Average

10.440
7.527
0.971
1.821
7.405
1.578
4.492
4.492
1.457
7.405
5.099

711.400

SECT - XII

1.467
1.056 .
0.152
0.281
0.973
0.213
0.418
0.623
0.220
1.064
0.775

101.300

23.430
16.880

2.428
4.492

15.540
3.399
6.677
9.955
3.521

17.000
12.380

1618.000

Maximum for
Any One Day

Maximum for
Any One Day
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TABLE XII-3 (Continued)

SECONDARY SILVER SUBCATEGORY

Precipitation and Filtration of Photographic Solutions
Wet Air Pollution Control PSES

(e)

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)

mg/troy ounce of silver from precipitation and filtration of
photographic solutions

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)

(f) Electrolytic Refining PSES

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property



mg/troy ounce of silver from silver produced from leaching

mg/troy ounce of silver from silver roasted, smelted, or dried

TABLE XII-3 (Continued)

PSES EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

0.074
0.053
0.007
0.013
0.052
0.011
0.032
0.032
0.010
0.052
0.036
5.040

0,.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Maximum for
Monthly Average-

Maximum for
Monthly Average

SECT - XII

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.166
0.120
0.017
p.032
0.110
0.024
0.047
0.071
0.025
0.120
0.088

11.460

Maximum for
Any One Day

Maximum for
Any One Day
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SECONDARY SILVER SUBCATEGORY

Furnace Wet Air Pollution Control PSES(g)

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc .
*Ammonia (as N)

Antimony
Arsenic
Cadmium
Chromium

<*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
<*Ammonia (as N)

*Regulated Pollutant

Pollutant< or
Pollutant Property

Pollutant or J

Pollutant Property

(h) Leaching PSES



mg/troy ounce of silver from silver produced from leaching
. or silver

(j) Precipitation and Filtration of Nonphotographic Solutions
PSES

Maximum for
Monthly Average

3.810
2.747
0.354
0.665
2.702
0.576
1.639
1.639
0.532
2.702'
1.861.

259.600

Maximum for
Monthly,Average

2.640
1.903
0.246
0.461
1.873
0.399
1.136
1.136
0.399
1.873
1.289

179.900

SECT - XII

8.550
6~158

0'.886'
1.639
5.670
1.240
2.437
3.633
1~285

6.202
4.519

590.500

Maximum for
Any One Day

Maximum for
Any One Day

SECONDARY SILVER SUBCATEGORY

mg/troy ounce of silver preciJ,:>itated

5.925
4.267
0.614
1.136
3.930
0.860
1.689
2.517
0.890
4.298
3.131

409.200

Leaching Wet Air Pollution Control and Precipitation of
Nonphotographrc-Solutions Wet Air POIIution Control PSES

*Regu1ated Pollutant
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Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)

TABLE XII-3 (Continued)

PSES EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(i)



TABLE XII-3 (Continued)

PS,ES EFFLUENT LIMITATIONS· FOR THE SECONDARY SILVER SUBCATEGORY

mg/troy ounce of silver production

SECONDARY SILVER SUBCATEGORY

('

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Maximum for
Monthly Average

SECT - XII

0.000
0.000
0.000
0.000
0.000
0.000
0.000

·0.000
0.000
0.000
0.000
0.000

Maximum for
Any One Day
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Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Seienium
Silver
Thallium·

*Zinc
*Ammonict (as N)

pollutant or
pollutant Property

(k) Floor and Equipment Washdown Water PSES



mg/troy ounce of silver from film stripping'

PSNS EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

0.834
0.601
0.078
0.146
0.592
0.126
0.359
0.359
0.116
0.592
0.407

56.840

Maximum for
Monthly Average

Maximum for
Monthly Average

43.300
31.220

4.028
7.553

30.710
6.546

18.630
18.630

6.042
30.710
21.150

2951.000

SECT - XII

1.872
1.348
0.194
·0.359
1.242
0.272
0.534
0.795
0.281
1.358
0.989

129.300

97.180
69.990
10.070
18.630
64.450
14.100
27.690
41.290
14.600
70.490
51.360

6712.000

Maximum for
Any One Day

Maximum for
Any One Day

TABLE XII-4 .
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SECONDARY SILVER SUBCATEGORY

Film Stripping Wet Air Pollution Control and Precipitation
andFiltration of Film stripping Solutions Wet Air Pollution
control 'PSNS

(b)

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)

*Regulated Pollutant

mg/troy ounce of silver from precipitation and filtration of film
. stripping solutions

Pollutant or
Pollutant property

Pollutant or
Pollutant Property

(a) Film Stripping PSNS



(d) Precipitation and Filtration of Phot.ographic Solut'ions
. PSNS

(c) Precipitation and Filtration of Film Stripping Solutions
PSNS

TABLE XII-4 \( ContinUied)

PSNS EFFLUENT LIMITATIONS FOR THE'SECONDARY SILVER.SUBCATEGORY

Maximum for
Monthly Average

Maximum for
~onthly Average

49.510
35.690

4.606
8.636

35.120
7.48.4 ,

21.300
21.300

6.908
35.120
24.180

3374.000

22.880
16.490

2.128
3.990

16.230
3.458
9.842
9.842
3.19.2

16.230
11.170

1559.000

SECT - XII

51.340
36.970

5.320
9.842

34.050
7.440

14.630
21.810
7.714

,37.240
27.130

3546.000

111.100
80.020
11.510
21.300
73.690
16.120
31.660
47.210
16.700
80.60D
58.720

7674.000

Maximum for
Any One Day

Maximum for
Any 'One Day
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'SECONDARY SILVEE SUBCATEGORY

*Regulated Pollutant

mg/troy ounce of slIver precipitated

mg/troy ounce of silver precipitated

Pollutant or
Pollutant Property·

Pollutant or
Pollutant Property

Antimony
Arsenic
Cadmium

. Chromium
*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)



~ECONDARY SILVER SUBCATEGORY, ····SECT - XII

mg/troy ounce of silver from electrolytic refin~ng

0.654
0.471
0.061
0.114
0.464
0.099
0.281
0.281
0.091
0.464
0.319

44.540·

Maximum for
Monthly Average

Maximum for
Monthly Average

10.440
7.527
0.971
1.821
7.405
1.578
4.492
4.492.
1.457
7.405
!;. 099

711.400

1.467
1.056.
0.152
0.281
0.973
0.213

·0.418
0.623
0.220
1.064
0.775

101.300

23.430
16.880

2.428
4.492

15.540
3.399
6.677
9.955
3.521

17.000
12.380

1618.000

Maximum for
Any One Day

Maximum for
Any One Day
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Precipitation and Filtration of Photographic Solutions
Wet Air PollutIOn Control PSNS

(e)

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)

*Regulated Pollutant

TABLE XII-4 (Continued)

PSNS EFFLUENT LIMITATIONS FOR. THE SECONDARY SILVER SUBCATEGORY

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Ammonia (as N)

mg/troy ounce of silver from precipitation and filtration of
photographic solutions

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(f) Electrolytic Refining PSNS·



mg/troy ounce' of silver from silver produced from leaching

mg/troy ounce of silver from silver roaste!d, smelted, or dried

TABLE XII-4 (Continued)

PSNS EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

0.074
0.053
0.007
0.013
0.052
0.011
0.032
0.032
0.010
0.052
0.036
5.040,

0.000
0.000
0.000
0.000
0.000
0.000'
0.000
0.000
0.000
0.000
0.000
0.000

Maximum for
Monthly Average

. Maximum,for
Mon1:hlyAverage

SECT - XII'

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.166
0.120
0.017
0.032
,0.110
0.024
0.047
0.071
0.025
0.120
0.088

11.460

MaximulJl for
Any One DalY

Maximum fClr
Any One'Day

2851

SECONDARY SILVER SUBCATEGORY

Furnace Wet Air Pollution 'Control PSNS

Antimony
Arsenic
Cadmium
Chromium'

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*zinc
*Ammonia (as N)

(g)

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nicke,l
Selenium
Silver
Thallium

*zinc
*Ammonia (as N)

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(h) Leaching PSNS

, *Regulated,po11utant



mg/troy ounce of silver from silver produced from leaching
or silver

(j) precipitation and Filtration of Nonphotographic Solutions
PSNS

Ma;Kimum for
Monthly Average

3.810
2.747
0.354
0.665
2.702
0.576
1.639
1.639
0.532
2.702
1.861

259.600

Maximum for
Monthly Average

2.640
1.903
0.246
0.461
1.873
0.399
1.136
1.136
0.399
1.873
1.289

179.900

SECT - XII, ,.'

8.550
6.158
0.886
1.639
5.670
1.240
2.437
3.633
1.28·5
6.202
4.519

590.500

5.925
4.267
0.614
1.136
3.930
0.860
1.6.89
2.517
0.890
4.298
3.131

409.200

Maximum for
Any One Day

..Maximum for
Any One Day

SECONDARY SILVER SUBCATEGORY, ,

Leaching Wet Air Pollution Control and Precipitation of
Nonphotographrc-Solutions Wet Air pOIIution Control PSNS

Antimony
Arsenic "
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Arnmonia (as N)

mg/troy ounce of silver precipitated

Antimony
Arsenic
Cadmium
Chromium

*Copper
Lead
Nickel
Selenium
Silver
Thallium

*Zinc
*Arnmonia (as N)

*Regulated Pollutant
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TABLE XII-4 (Continued)

PSNS EFFLUENT L.IMITATIONS. FOR THE SECONDARY SILVER SUBCATEGORY

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(i)



, ,'I'

PSNS EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

, • ),<

SECONDARY' SILVER SUBCATEGORY

0.000
0.000
0.000
0.000
0.000
0.000
O.OOp
0.000
0.000
0.000
0.000
0.000

Maximum for
Monthly Average

SECT • XII

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Maximum for
Any One D4ay

'TABLE XII~4 (Continued)

mg/troy ounce of si*verproduction

Antimony
Arsenic
Cadmium
Chromium

*Copper "
Lead
Nickel ."
Selenium
Silver .
Thallium.

*Zinc
*Ammonia (as N)
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*Regulated Pqllutant

Pollutant or .
Pollutant 'property

, "

(k), . Floor and Equipment Washdown Water PSNS
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SECTION XIII

BEST CONVENTIONAL'POLLUT1\ftlT CONTROL TECHNOLOGY

EPA is not promulgating best conventional pollutant control
technology (BCT) for the secondary silver subcategory at this
time.

SECT - XIII
'. ~ .'

SECONDARY SILVER SUBCATEGORY
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'I. Spent battery electrolyte,
2. Acid wash and rinse water, and A
3. Furnace wet air pollution control.

Several distinct control and treatment technologies (both in
plant and end-of-pipe) applicable to the secondary mercury
subcategory were identified. The Agency analyzed both historical
and newly generated data on the performance of these
technologies, including their nonwater quality environmental
impacts and air quality, 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 e~ch of the control and
treatment options considered for the subcategory. These costs
were then used· by the Agency to estimate the impact of
implementing the various options on the subcategory. For each
control and treatment option that the Agency found to be
effective and technically feasible in controlling the discharge
of pollutants, the number of potential closures, number of
employees affected, and impact on price were investigated. These
results are reported in a separate document entitled "The
Economic Impact Analysis of Effluent Limitations and Standards
for the Nonferrous Metals Manufacturing Industry."

No plants in the secondary mercury subcategory discharge process
wastewater. This is achieved by 100 percent recycle on-site or by
contractor disposal of process wastewater, or is a result of a

SECT - I

SUMMARY

SECTION I

SECONDARY MERCURY SUBCA~EGORY

This document provides the technical baBis for promulgating
pretreatment standards for new indirect dischargers (PSNS) and
standards of performance for new source direct dischargers
(NSPS). The secondary mercury subcategory is comprised of four
plants. Two plants achieve zero discharge of process wastewater,
and two plants do not generate process wastewater.

EPA first studied the secondary mercury subcategory to determine
whether differences in raw' materialB, final products,
manufacturing processes, equipment, age and size of plants, or
water usage, required the development of separate effluent
limitations and standards for different segments of the
subcategory. This involved a detailed analysis of wastewater
discharge and treated effluent characteristics, including the
sources and volume of water used, the processes used, the sources
of pollutants and wastewaters in the plant, and the constituents
of wastewaters including priority pollutants. As a result, three
subdiviSions have been identified for this subcategory that
warrant separate effluent limitations. These include:
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production process that generates no process wastewater.
Therefore, BPT, BAT, BCT, and PSES are not being promulgated for
this subcategory. The secondary mercury subcategory is regulated
under New Source Performance Standards and Pretreatment Standards
for New Sources.

After exam1n1ng the various treatment technologies, the Agency
has identified best demonstrated technology, which is the
technical basis of NSPS, to represent the best existing
technology in the nonferrous me~als manufacturing category.
Metals removal based on chemical precipitation, sedimentation,
and multimedia filtration technology is the basis for the NSPS
limitations. In selecting NSPS, EPA recognizes that new plants
have the opportunity to implement the best and most efficient
manufacturing proce~ses and treatment technologies available.

PSES is not being promulgated for this subcategory because the]~e
are no existing indirect dischargers in the secondary mercury
subcategory. For PSNS, the Agency selected end-of-pipe treatment
techniques equivalent to ~SPS.

BCT is not being promulgated because there are no direct
dischargers.

The mass limitations for NSPS and PSNS are presented in Section
II.

SECT - ISECONDARY MERCURY SUBCATEGORY



mg/kg (lbjmillion Ibs) of mercury produced from batteries

~SPS are promulgated based on the performance achievable by the
application of chemical precipitation,· sedimentation, and
multimedia filtration technology. The following effluent
standards are promulgated for new sources:

(a) Spent battery electrolyte,
(b) Acid wash and rinse water, and
(c) Furnace wet air pOllution con~rol.

BPT is not being promulgated because there ·are no direct
dischargers in. the secondary mercury subcategory~

BAT is not being promulgated because there are no direct
dischargers in the secondary mercury sub~ategory~

times

into' three
o~ effluent

SECT - II

0.014
0.006
1.272

10.0 at all

Maximum for
Monthly Average

0.00026
0.00012
0.02400

to 10.0 at all times

Maximum for
Monthly Average

SECTION II

CONCLUSIONS·

Maximum for
Any One Day

Maximum for
Any One Day

SECONDARY MERCURY SUBCATEGORY •

0.030
0.016
1.590

Within the range of 7.5 to

2867

0.00056
0.00030
0.03000

Within the range of 7.5

mg/kg (lb/million Ibs) of mercury washed and rinsed

Acid Wash and Rinse Water NSPS(b)

EPA has divided the secondary mercury subcategory
subdivisions or building blocks for the purpose
limitations and standards. These subdivisions are:

Lead
Mercury
TSS
pH

Pollutant or
Pollutant Property

Lead
Mercury
TSS
pH

Pollutant or
Pollutant Property

(a) Spent Battery Electrolyte NSPS



mg/kg (lb/million lbs) of mercury processed through furnace

PSES is not being promulgated because there are no indirect
dischargers in the secondary mercury subcategory.

times

SECT - II

0.00026
0.00012

Maximum for
Monthly Average

Maximum for
Monthly Average

0.000
0.000
0.000

7.5 to 10.0 at all
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0.00056
0.00030

Maximum for
Any One Day

Maximum for
Any One Day

SECONDARY MERCURY SUBCATEGORY

0.000
0.000
0.000

Within the range of

mg/kg (lb/million lbs) of mercury washed and rinsed

Furnace Wet Air Pollution Control NSPS

Acid Wash and Rinse Water PSNS--_._-

(c)

(b)

(a) Spent Battery Electrolyte PSNS

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

mg/kg (lb/million lbs) of mercury produced from batteries

Lead 0.030 0.014
Mercury 0.016 0.006

Lead
Mercury

Lead
Mercury
TSS
pH

PSNS are promulgated based on the performance achievable by the
application of chemical precipitation. sedimentation, and
multimedia filtration technology. The following pretreatment
standards are promulgated for new sources:

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property



mg/kg (lb/milllon lbs) of mercury processed through furnace
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BCT is ,not being promulgated for the secondary
subcategory at this time.

mercury

SECT - II

0.000
0.000

Maximum for
,Monthly Average

0.000
0.000

Maximum for
Any One Day

SECONDARY MERCURY SUBCATEGORY

Furnace Wet Air Pollution Control PSNS(c)

Pollutant or
Pollutant Property

,Lead,
Mercury
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DESCRIPTION OF SECONDARY MERCURY PRODUCTION

This, section of the secondary mercury supplement describes the
raw materials and processes used in producing secondary mercury
and presents a profile of the secondary mercury plants identified
in this study. For a discussion of the purpose, authority, and
methodology for ,this study, and a general' description of the
nonferrous metals manufacturing category, refer to Section III of
Vol. I.

The production of secondary mercury can bEl divided into three
distinct stages: separation of gross impurities, distillation,
and acid washing. The actual processes used in each stage vary
with the type and purity of the raw material used. The secondary
mercury production process is presented schematically in Figure
III-1 (page 2876) and is described below.

RAW ~TERIALS

gross
spent

to be

SECT --III

SECTION III

SUBCATEGORY PROFILE

SECONDARY MERCURY SUBCATEGORY

Mercury is used in numerous agricultural, chemical and electrical
applications. Mercury is used extensively in the chemical
industry, particularly in the production of chlorine and caustic
soda. Mercury compounds are also used extensively in paints and
as catalysts. Agricultural uses of mercury include germicides
for seed protection and weed control, and fungicidal fruit
sprays. Electrical applications include low-pressure and high
pressure mercury vapor lamps, po~er control switches, and drycell
batteries. Other uses are in barometers, thermometers, as a
vibration damper, and as a coolant. Mercury produced from
secondary sources is used,in many applications, such as those
described above.

2871

SEPARATION OF GROSS IMPURITIES

Depending on the type of raw material being processed,
impurities, such as glass from mercury thl~rmometers, or
electrolyte from mercuric oxide battery cells, may have

Mercury can be reclaimed from a variety of raw materials.
including thermometers, switches, filters. controls, zinc and
silver amalgams, mercuric oxide battery cells, and other types of
scrap. Secondary mercury annually supplies the United States with
approximately 20 percent of domestic rE!quirements. Several
plants refining secondary mercury also refine prime virgin
mercury. Although prime virgin mercury can be considered to be a
primary raw material, its refining is included with secondary
mercury, because it is refined on-site with secondary mercury
using the same equipment and production processes.
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DISTILLATION

SECT - IIISECONDARY MERCURY SUBCATEGORY

ACID WASHING

separated from the mercury. The separation of gross impurities
must occur prior to distilling the mercury. Raw materials such
as thermometers, switches, filters, controls, and zinc and silver
amalgams may be separated from their gross impurities by roasting
in a furnace. The mercury is separated from impurities by
vaporizing it, and then recovering mercury by condensation The
nonvolatilized solids are removed from the furnace after all the
mercury has been removed. A water scrubber may be used to
control air emissions from the mercury furnace and condenser, and
the scrubber may have a discharge from it.

Before mercury can be recovered from mercuric oxide battery
cells, the battery, electrolyte must be removed. On a small
scale, this is most likely accomplished by manually draining the
spent electrolyte from each cell. Spent electrolyte removed in
this step is a was~e stream.

Mercury distillation columns, also known as retorts stills, or
kettles, are used to produce high-purity mercury. No wastewater
is generated by this process. A typical distillation process
consists of charging raw, impure mercury into the bottom of a
still and heating the charge to a prescribed temperature, ,some.
what less than the boiling point of mercury, 356.90 C. While
heating the charge, air may be bubbled through the 'still in order
to oxidize metallic impurities, such as lead, zinc, cadmium,
copper or tin. When the charge reaches the critical temperature.
the mercury begins to vaporize, and the mercury is recovered in
an overhead, water cooled condensing system. Mercury
distillation may be run batchwise or continuously, and in both
cases it can be considered a dry process. None of the water used
in the condensing coils contacts the mercury.

Multiple distillation units may be operated in series to produce
high purity (approximately 99.999999 percent) mercury. Like the
single 'distillation' process, no wastewater is generated by
mUltipl~ distillation units.

Another method for further purifying mercury is acid washing and
~insing. In this method, a small amount of dilute nitric acid is
used to wash the distilled mercury product, and then a small
amount of distilled water is used to wash the residual acid from
the mercury product. Mercury of 99.9 percent purity can be
produced in this manner. The acid wash and rinse water may be
discharged from this process as a waste stream.

Although a variety of processes are involved in secondary mercury
production the process wastewater sources can be subdivided CiS
follows:

PROCESS WASTEWATER SOURCES
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Table 1II-3 (page 2875) provides a summary of the number of
plants generating wastewater for the waste streams associated
with various processes and the number of plants with the process.

AGE, PRODUCTION, AND PROCESS PROFILE

Figure 1II-2 (page 2877) shows the locations of the four
secondary mercury plants operating in the United States. Two of
the four plants are located near the indus1:rial centers of the
Northeast, one is in Illinois; and one in California.

SECT - IIISECONDARY MERCURY SUBCATEGORY

1. Spent battery electrolyte,
2. Acid wash and rinse water, and
3. Furnace wet air pollution control.

OTHER WASTEWATER SOURCES '

There are other wastewater streams associated with the secondary
mercury subcategory. These wastewater streams may include
stormwater runoff, maintertance and cleanup water, and noncontact
cooling water. These ~aste streams are not considered as a part
of this rulemaking •. EPA believes that the flows and pollutant
loadings associated with these waste streams are insignificant
relative to the waste streams selected, or are best handled by
the appropriate permit authority on a case-·by-case basis under
authority of Section ,402 of the Clean Water Act.

Table III-l (page 2874) shows the relative age and discharge
status of the mercury plants and illustrates that all the plants
were built after World War II. The average plant age is 30 years
old. From Table ,II:t-2 (page 2875), it cc:ln be seen that two
plants produce between 50 and 100 tons per year of metal, while
one plant produces less than 25 tons per year. Mean production
is about 55 tons per year.
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*One plant did not report initial operating year

SECT - III

Table III-I

SECONDARY MERCURY SUBCATEGORY

INITIAL OPERATING YEAR (RANGE) SUMMARY OF PLANTS
IN THE SECONDARY MERCURY SUBCATEGORY BY DISCHARGE TYPE

Initial Operating Year (Range)
(Plant Age in Years)

1982- 1967- 1957-
Type 1968 1958 1948

of Plant (0-15) (16-25) (26-35) .Total

Direct 0 0 0 0

Indirect 0 0 0 0

Zero 0 0 2 2

Dry 0 1 0 2*

TOTAL 0 0 1 4
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SUMMARY OF SUBCATEGORY PROCESSES AND ASSOCIATED

PRODUCTION RANGES FOR THE SECONDARY MERCpRY SUBCA~EGORY

o

2

o

2*

1

o

o

1

Total Number
of Plants

Number
of Plants
Reporting
Generation

of Wastewater*

SECT - III

o

o

1

1

o

o

o

o

Table 1II-2

o

o

o

1

Mercury Production Range flor 1982
0-25 25-5050-100

(tons/yr) (tons/yr) (tons/yr)

SECONDARY MERCURY SUBCATEGORY

WASTE STREAMS

Number of
Plants with
Process or

Process or Waste Stream Waste Str.eam

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

Table 1II-3

* One plant did not report mercury production.

Acid wash and rinse water 1

Spent battery electrolyte 1

Indirect

Furnace wet air pollution control 1

Distillation 4

Zero

Dry

~ of Plant

Direct
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FACTORS CONSIDERED IN SUBDIVIDING THE SECONDARY MERCURY
SUBCATEGORY

Additional purification of the mercury prcJduct gives rise to the
sec~:md subdivision: acid wash and rinse wllter. After distilling

during the
its related

. for each

SECT - IV

SECTION IV

SUBCATEGORIZATION

SECONDAR~ MERCURY, :SUBCATEGORY'

The general factors for sUbcategorization listed previously were
each evaluated when considering subdivision of the secondary
mercury subcategory. In the discussion that follows, the factors
will be described as they pertain to this subcategory.

The rationale for considering subdivision of the secondary
mercury subcategory is based primarily on differences in the
production processes and raw materials used. 'Within this
subcategory, a number of different operations are performed,
which mayor may not have a water use or dlscharge, and which may
require the establishment of separate effluent limitations.
While secondary mercury is considered a single subcategory, a
more thorough examination of the· production processes has
illustrated the need for limitations and standards based on
specific flow allowances for the following subdivisions:

1. Spent battery electrolyte,
2. Acid wash and rinse water, and
3. Furnace wet air pollution control.'

These subdivisions follow directly from dlfferenceswlthin the
three distinct production states of secondary mercury:
separation of gross impurities,' distillation, and additional
purification. A secondary mercury plant may have one, two, or
all three of these production states.

Separation of gross impurities such as spent battery' electrolyte
or glass from thermometers gives rise to the first and third
subdivisions: spent battery electrolyte and furnace wet air
pollution control. A plant which recovers mercury from mercuric
oxide battery cells must first drain the upent electrolyte from
the cells. This wastewater may be discharged. A plant which
recovers mercury from recycled thermometers, switches, filters,
and amalgams may remove the mercury from the unwanted solids by
vaporizing mercury in a furnace. After condensing the product
mercury, the air emissiops may be controlled with a scrubber. The
furnace scrubber may have a discharge, and this creates the need
for the third subdivision.

This section" summarizes the factors considered
designation of the secondary mercury subcategory and
subdivisions. Production normalizing parameters
subdivision will also be discussed.
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OTHER FACTORS

PRODUCTION NORMALIZING PARAMETERS

SECT - IV

PNP

mercury produced from
batteries

mercury washed and rinse~

mercury processed through
furnace

SECONDARY MERCURY SUBCATEGORY

Subdivision

The other factors considered in this evaluation were shown to be
inappropriate bases for subdivision. Air pollution control
methods, treatment costs, and total energy requirements are
functions of the selected subcategorization factors metal
product, raw materials, and production processes. Therefore,
they are not independent factors and do not affect the
subcategorization which has been applied. Certain other factors,
such as plant age, plant size, and the number of employees were
also evaluated and determined to be inappropriate for use as
bases for subdivision of secondary mercury plants.

As discussed previously, the effluent limitations and standards
developed in this document establish mass limitations for. the
discharge of specific pollutant parameters. To allow these
regulations to be applied to plants with various 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 a wastewater
associated with it, the actual mass of mercury product or inter'';'
mediate produced will be used as the PNP Thus, the PNPs for the
three subdivisions are as follows:.

the mercury, it may be washed with acid and rinsed with water to
increase its purity. The acid wash and rinse water may be
discharged as a waste stream.

1. Spent battery electrolyte

2. Acid wash and rinse water

3. Furnace wet air pollution
control

Other PNPs were considered. The use of production capacity in
stead of actual production was eliminated "from consideration be
cause the mass of the pollutant produced is more a function of
true production than of installed capacity.
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WATER USE AND WASTEWATER CHARACTERISTICS

, SECONDARY MERCURY SUBCA~EGORY . SECT - V

obtained
proposal
mercury
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1. Spent battery electrolyte,
2. Acid wash and rinse water, and
3. Furnace wet air po11utipn control.

No additional sampling data for this subcategory were
from EPA sampling efforts or industry comments between
and promUlgation. Characterization of secondary

As described in Section IV of ~his supplement, the secondary
mercury subcategory has been divided into three wastewater sourc~

oriented subdivisions or building blocks, so that the promulgated
regUlation contains mass discharge limitations and standards for
three manufacturing processes that discharge process wastewater.
Differences in the wastewater characteristics associated ~ith

these subdivisions are to be expected. For this reason,
wastewater streams corresponding to each subdivision are
addressed separately in the discussions that follow. These
wastewater sources are: -

This section describes the characteristic:s of the wastewaters
associated with the secondary mercury subcategory. Water use and
discharge rates are explained and then summarized in' tables at
the end of this section. Data used to characterize the
wastewaters are presented. Finally, the ~pecific source, water
use and discharge flows, and wastewater characteristics for each
separate wastewater source are discussed. '

The two principal data, sources were used in the development of
effluent limitations and standards for this subcategory are data
collection portfolios (dcp) and .field sarnp1ing resu1ts~ Data
collection portfolios contain information regarding wastewater
flows and production levels.

In order to quantify the pollutant discharge from secondary
mercury plants, the levels of priority pollutants in the
wastewaters must be known. Since field ~amp1ing was not
performed at, any plants. in the secondary " mercury subcategory,
analytical data, presented in Section V'of'thesupp1ement for the
pr imary precious metals and mercury subcabegory, were transferr,ed
from a primary mercury plant to characterize wastewater in the
secondary mercury subcategory. In general, the samples were
analyzed for two classes of, pollutants (including 13 of ,the. 126
priority pollutants):· priority metal pollutants and critel!ia
pollutants (which includes both conventional and nonconventiona1
pollutants). Because the analytical standard for TCDDwas judged
to be too hazardous to 'be made generally available, samples were
never analyzed for this pollutant. Samples we~e a~sonever

analyzed for asbestos or cyanide. There is no reason to expect
that TCDD, asbestos, or cyanide would be present in secondary
mercury wastewater. '
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DATA COLLECTION PORTFOLIOS

WASTEWATER FLOW RATES

SECT - VSECONDARY MERCURY SUB~ATEGORY

subcategory wastewaters (Section V), and selection of pollutant
parameters for limitation (Section VI) are based upon the same
data used for proposal.

WASTEWATER CHARACTERISTICS DATA

Data supplied by dcp responses were evaluated, and two flow-te:>
production ratios, water use and wastewater discharge flow, were
calculated for each stream. The two ratios are differentiated by
the flow value used in calculation. Water use is defined as the
volume of water or other fluid required for a given process pE~r

mass of mercury 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 mercury produced.
Differences between the water use and wastewater flows associated
with a given stream result from recycle, evaporation, and carry
over on the product. The production values used in calculation
correspond to the production normalizing parameter" PNP, assignE!d
to each stream, as outlined in Section· IV. As an example, aci.d
wash, and rinse water flow is related to the amount of mercury
washed and rinsed. As such, the discharge rate is expressed in
liters of acid wash and rinse water per metric ton of mercury
washed and rinsed (gallons of acid wash and rinse water per ton
of mercury washed and rinsed).

The production normalized discharge flows were compiled and
statistically analyzed by stream type. These production
normalized water use and discharge flows . are presented by
subdivision in Tables V-I through V-3 (pages 2885 - 2886). Where
appropriate, an attempt was made to identify factors that could
account for variations in water use and discharge rates. These
variations are discussed later in tHis section by subdivision. A
similar analysis of factors affecting the wastewater flows is
presented in Sections XI ~nd XII where representative NSPS and
pr.etreatment flows are selected. for use in calculating the
effluent limitations. .

Data used to characterize the various wastewaters associated with
secondary mercury production come from two sources data
collection portfolios and analytical data from field sampling
trips.

In the data collection portfolios, the mercury plants that
generate wastewater were asked to specify the presence of
priority pollutants in their wastewater. No plants indicated
that any priority. organic pollutants were present. However, onE~

of the two plants stated that they either knew priority metals to
be present or they believed the metals to be present. The
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responses for the metals and' cyanide are summarized below:

Known Believed
Pollutant· Present Present

Antimony 0 0
Arsenic 0 0
,Beryllium 0 0
Cadmium 0 0
Chromium 0 0
Copper. 0 0
Cyanide, 0 0
Lead 0 0
Mercury 1· 1
Nickel 0 0
Selenium 0 0
Silver 0 0
Thallium 0 0
Zinc 0 0

FIELD SAMPLING DATA

In order to quantify the concentrations of pollutants present in
wastewater from secondary mercury 'plants ,wastewate'r samples were
collected at one primary mercury plant, which roasts mercury ore
to produce mercury metal. Analytical data from the primary
mercury plant are presented in the supplement for the primary
precious metals and mercury subcategory. Pr ima,ry mercury and
secondary mercury field sampling data are expected to show
similar characteristics because of similarities in r~w materials
and production processes. Both plants roast or distill a
mercury-containing raw material' and use wet scrubbers to control
emissions, and also wash their product to increase its purity.

WASTEWATER CHARACTERISTICS AND FLOWS BY SUBDIVISION

Since secondary. mercury production involves three principal
sources of wastewater and each has potentially different
character istics and flows, the" wastewater character istics and
discharge rates corresponding to each subdivision will be
described separately. A brief description of why the associated
production processes generate a wastewater and explanations for
variations of water use within each subdivision will also be
discussed.

SPENT BATTERY ELECTROLYTE

One ,plant recovers mercury from mercuric oxide battery cells. Th~
first step in this recovery is to drain the spent electrolyte
from the cells. Spent battery electrolyte may be discharged as a
wastewater stream. Production normalized water use and discharge
rates for this waste stream are shown in Table V-I (page 2885),
.in liters per metric ton of mercury produced from batteries.
This subdivision is similar to spent bat'tery electrolyte from
lead batteries (see the batterybracking subdivision of the

2883



2884

FURNACE WET AIR POLLUTION CONTROL

SECT - VSECONDARY MERCURY SUBCATEGORY

Although spent battery electrolyte was not sampled, wastewater
from the primary mercury industry should have similar
characteristics to this waste stream. Spent battery electrolyte
should contain treatable concentrations of priority metals, total
suspended solids, and exhibit a low pH.

ACID WASH AND RINSE WATER

secondary lead subcategory), however, secondary mercury spent
electrolyte is not expected to have similar' pollutant
characteristics nor similar production normalized flows.

After recovering mercury in a distillation system, the product
may be washed with dilute nitric acid and rinsed with distilled
water in order to further purify it. Acid washing and water
rinsing produces' a high-purity (99.9 percent) mercury product,
and also generates a wastewater stream which may be discharged.
The production normalized water use and discharge rates for acid
wash and rinse water are given in Table V-2 (page 2885) in liters
per metric ton of mercury washed and rinsed.

Although acid wash and rinse water was not sampled, data ~rom the
primary mercury industry should be similar to this waste stream.
Acid wash and rinse water should contain treatable concentrations
of priority metals, total suspended solids, and exhibit a low pH.

One plant recovers mercury from sources such as thermometers,
switches, contacts, and amalgams by heating the raw materials in
a furnace in order to vaporize the mercury. After condensing the
mercury product, air emissions from the furnace may be controlled
with a wet sqrubber. The furnace scrubber may have a discharge
associated with it. Water use and discharge rates for furnace
wet air pollution control are presented in Table V-3 (page 2886).
Only one plant has this process and operates its scrubber at

~. 100 percent recycle.
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.,
(l/k~g of mercury washed and -rinsed)

WATER USE AND DISCHARGE RATES FOR
SPE,:~T BATTERY ELECTROLYTE

(l/kkg of m~rcury produced from batteries)

106

2.0

Production
Normalized
Discharge

Flow

Production
Normalized
Discharge.

Flow

2.0

Production
Normalized
Water Use

106

Production
. Normaii.zed
Water Use

.Table V-2

-0

Percent
Recycle

·0
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Percent
Recycle

Table V-I
, ~.

. WATER USE AND DISCHARGE RATES FOR
ACID WASH AND RINSE WP..TER,. . .

1161-

1161

Plant Code

Plant Code



(l/kkg of mercury processed through furnace)

WATER USE AND DISCHARGE RATES FOR
FURNACE WET AIR POLLUTION CONTROL

SECONDARY MERCURY SUBCATEGORY

o

Production
Normalized
Discharge

Flow

SECT .... V

Unknown

Production
Normalized
Water Use

Table V-3

2886

100

Percent
Recycle

1011

Plant Code
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CONVENTIONAL POLLUTANT PARAMETERS

SECT - VISECONDARY MERCURY SUBCATEGORY

SECTION VI

SELECTION OF POLLUTANT pA~\METERS

Thi's study examined samples for the se,condary mercury subcategory
for three conventional pollutant parameters (oil and grease,
total suspended solids, and pH).

CONVENTIONAL POLLUTANT PARAM~TERS SELECTED

The conventional pollutants or pollutant parameters selected for
limitation in this subcategory are:

total suspended solids (TSS)
pH

No nonconventional pollutants or pollutant parameters are
selected for limitation in this subcategory.

TSS are expected to be present in secondary mercury wastewaters
in concentrations exceeding that achievable by identified

Although wastewater from secondary mercury facilities was not
sampled, it should have similar characteristics to wastewater
from a primary mercury facility. Analyti<::al data from a primary
mercury ·plant are presented in Section V of the supplement for
primary precious metals and mercury. This section examines that
data and discuss.s the selection or exclusion of pollutants for
potential limitation•

•
The basis for the regulation of toxic and other pollutants along
with a discussion of each pollutant selected for potential
limitation is discussed in Section VI of the General Development
Document. That discussion provides information concerning the
nature of the pol~utant (i.e., whether it is a naturally
occurring substance, processed metal, or a manufactured
compound) ~ general physica,l properties clOd the form of the
pollutant ~ . toxic effects of, the pollutant: in humans, 'and other
animals~ and behavior of the pollutant in POTW at the
concentrations expected in industrial discharges.

The discussion'that follows presents and briefly discusses the
selection of conventional pollutants for effluent limitations.
Also described is the analysis that was pE!rformed to select or
exclude priority pollutants for furthE!r consideration for
limitations and standar4s. Pollutants will be considered for
limitation if they are present in concentrations treatable by the
technologies considered in this analysis. The treatable·
concentrations used for the priority metals were the long-term
performance values achievable by chemical precipitation,
sedimentation, and filtration.
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TOXIC PRIORITY POLLUTANTS

ANALYTICAL

SECT - VI

THEIR

VI-l (page 2891) were not
raw wastewater samples~

for consideration in

SECONDARY MERCURY SUBCATEGORY

pollutants listed in Table
not analyzed for in any

they are not selected
limitations.

treatment technologies (2.6 mg/l). In the primary mercury
plant's wastewater, TSS concentrations ranged from 4 mg/l tl~
3,700 mg/l. Furthermore, most of the specific methods used to
remove toxic metals do so by converting these metals to
precipitates, and these toxic-metal-containing precipitates
should not be discharged. Meeting' a limitation on total
suspended solids helps ensure that removal of these precipitated
toxic metals has been effective•. For these reasons, total
suspended solids are selected for limitation in this subcategory.

Spent battery electrolyte and acid wash and rinse water ar,e
expected to have pH values less than pH 7.5, which is outside the
pH 7.5 to 10 range considered desirable for discharge to
receiving waters. Four of the six primary mercury wastewater
samples had pH values between 2.3 and 2.6. Many deleterious
effects are caused by extreme pH values or rapid' changes in pH.
Also, effective removal of toxic metals by precipitation requires
careful control of pH. Since pH control within the desirable
limits is readily attainable by available treatment, pH is
selected for limitation in this subcategory.

TOXIC POLLUTANTS NEVER DETECTED

TOXIC POLLUTANTS NEVER FOUND ABOVE
QUANTIFICATION CONCENTRATION

Raw wastewater from secondary mercury plants was not sampled,
however, raw wastewater samples from the pri~ary, mercury industry
should be representative of the wast~water from secondary mercury
plants. These data provide the basis for the categorization of
specific pollutants, as discussed below. Treatment plant samples
were not considered in the frequency'count.

The priority
detected or
therefore,
establishing

The priority pollutants listed below were never found above their
analytical quantification concentration in any raw wastewater
samples~ therefore, they are not selected for consideration in
establishing limitations.

114. antimony
117. beryllium
119. chromium (Total)
120. copper
124. nickel
125. selenium
126. silver
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TOXIC 'POLLUTANTS SELECTED FOR FURTHER CONSIDERATION IN,
ESTABLISHING LIMITATIONS AND STANDARDS

TOXIC POLLUTANTS PRESENT BELOW CONCENTRATIONS ACHIEVABLE BY
TREATMENT

SECT - VI

quantification concentratio'n i,n
sample indicated a cadmium
This is b~~low the 0.049, mg/1
cadmium il3 not selected for

SECONDARY MERCURY SUBCATEGORY

pollutants listed below are selected for further
in establishing limitations and itandards for thi.

The toxic pollutants selected for further
. for limitation are each discussed following the

Cadmium was detected above the
one sample analyzed. The
concentration of 0.04 mg/1.
treatable . concentration, thus
limitation.

The priority
consideration
SUbcategory.
consideration
list.

L~~d was detected above its treatable concentration of 0.08 mg/l
in one sample. This sample indicated a lead concentration of 22
mg/1. Lead is also expected to be present in wastewaters from
this industry because it is a contaminant of the raw materials
used for mercury recovery. ~hus, lead is selected for further
consideration for limitation.

122. lead
123. mercury
127. thallium
128. zinc

The pollutants listed below are not selected for consideration in
establishing . limitations because they were not found in any raw
wastewater samples above concentrations conl3idered achievable by
existing or available treatment technologies. These pollutants
are discussed individually following the list. .

115. arsenic
118. cadmium

Thallium was detected above its treatable concentration of 0.34
mg/l in one sample. This sample indicated 0.61 mg/l of thallium.
Thus, thallium is selected for consideration for limitation.

Mercury was present above treatable concentrations in the
wastewater from.this industry. One sample showed a concentration
of 360 mg/l of mercury. In the recovery of secondary mercury,
mercury contacts various aqueous streams in which it is partially
soluble. For these reasons, mercury is selected for further
consideration for limitation.

Arsenic was detected above the quantification concentration but
below the treatable concentration in on~ sample ~halyzed. The
sample contained 0.32 mg/l arsenic which is below the 0.34 mg/l

. treatable concentration. Therefore, arsenic is not selected for
limitation.
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Zinc was detected above treatable concentrations in one sample
indicating 0.73 mg/l. Treatable concentration for zinc is 0.23
mg/l. Zinc is also expected to be present in wastewaters from
this industry because it is present in batteries which are used
as raw materials for secondary mercury recovery. Therefore, zinc
is selected for further consideration for limitation.

SECONDARY MERCURY SUBCATEGORY SECT - VI
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1. acenaphthene*
2. acrolein*
3. acrylonitrile*
4. benzene*
5. benzidine*
6. carbon tetrachloride (tetrachloromethane)*
7. chlorobenzene*
8. 1,2,4-trichiorobenzene*
9. hexachlorobenzene*

10. 1,2-dichloroethane*
11. l,l,l-trichloroethane*
12. hexachloroethane*
13. l,l-dichloroethane*
14. 1,1,2-trichloroethane*
15. 1,1,2,2-tetrachloroethane*
16. chloroethane*
17. bis (chloromethyl) ether (Deleted)*
18. bis (2-chloroethyl) ether*
19. 2-chloroethyl vinyl ether (mixed1*
20. 2-chloronaphthalene*
21. 2,4,6-trichlorophenol*
22. parachlorometa cresol*
23. chloroform (trichloromethane)*
24. 2-chlorophenol*
25. 1,2-dichlorooenzene*
26. 1,3-dichlorobenzene*
27. 1,41-dichlorob~nzene*

28. 3.3 -dichloro~enzidine*

29. 1.1-dichloroethylene*
30. 1,2-trans-dichloroethylene*
31. 2,4-dichlorophenol* .
32. 1,2-dichloropropane*
33. 1.2-dichloropropylene (1.3-dichloropropene)*
34. 2,4-dimethylphenol*
35. 2 ,'4-dini trotoluene*
36. 2,6-dinitrotoluene*
37. 1,2-diphenylhydrazine*
38. ethylbenzene*
39. fluoranthene*
40. 4-chlorophenyl phenyl ether*
41. 4-bromophenyl phenyl ether*
42. bis(2-chloroisopropyl) ether*
43. bis(2-choroerhoxy) methane*
44. methylene chloride (dichloromethane)*
'45. methyl chloride (chloromethane)*
46. methyl bromide (bromomethane)*
47. bromoform (tribromomethane)*

SECONDARY MERCURY SUBCATEGORY

TABLE VI-l

TOXIC POLLUTANTS NEVER DETECTED

SECT - . VI
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48. dichlorobromomethane*
49. trichlorofluoromethane (Deleted)*
50. dichlorodifluoromethane (Delered)*
51. chlorodibromomethane*
52. hexachlorooutadiene*
53. hexachlorocyclopentadiene*
54. isophorone*
55. naphthalene*
56. nitrobenzene*
57. 2-nitrophenol*
58. 4-nitrophenol*
59. 2,4-dinitrophenol*
60. 4,6-dinitro-o-cresol*
61. N-nitrosodimethylamine*
62. N.nitrosodiphenylamine*
63. N-nitrosodi-n-propylamine*
64. pentachlorophenol*
65. phenol*
66. bis(2-ethylhexyl) phthalate*
67. butyl benzyl phthalate*
68. di.n-butyl phthalate*
69. di-n-octyl phthalate*
70. diethyl phthalate*
71. dimethyl phthalate*
72. benzo (a)anthracene (l,2-benzanthracene)*
73. benzo (a)pyrene (3,4-benzopyrene)*
74. 3,4-benzofluoranthene*
75. benzo(k)fluoranthane (ll,12-benzofluoranthene)*
76. chrysene*
77. acenaphthylene*
78. anthracene*
79. benzo(ghi)perylene (l,ll-benzoperylene)*
80. fluorene*
81. phenanthrene*
82 • dibenzo (a, h) anthracene (1,2. 5 , 6-dibenzari'thracene) *
83. indeno (1.2,3-cd)pyrene (wve,-o-phenylenepyrene)*
84. pyrene*
85. tetrachloroethylene*
86. toluene*
87. trichloroethylene*
88. vinyl chloride (chloroethylene)*
89. aldrin*
90. dieldrin*
91. chlordane (technical mixture and metabolites)*
92. 4,4'-DDT*
93. 4,4'-DDE(p,p'DDX)*
94. 4,4'-DDD(p,p'TDE)*

SECONDARY MERCURY SUBCATEGORY

TABLE VI-l (Continued)

TOXIC POLLUTANTS NEVER DETECTED

SECT - VI



*We did not analyze for these pollutant!; in samples .of raw
wastewater from this $ubcate.gory It . These pollutants are not
believed to be present based on the Agency's best engineering
judgment which includes consideration of: .raw materials ·and
process operations.
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f.TCDD)

TABLE V!-l (Continued)

TOXIC POLLUTAN:TS NEVER DETECTED

Alpha-endosulfan*
Beta-endosulfan*

. endosulfan sulfate*
endrin*
endrin aldehyde*
heptachlor *,
heptachlor epoxide*
Alpha-BHC*
Beta-BHC-*
Gamma-BHC .( lindane) *
Delta-BHC*
PCB-1242 (ArochIor 1242)*
PCB-1254 (Arochlor 1254)*

. PCB-1221 (Arochlor 1221)*
PCB-lZ?Z (Arochlor 1232)*
PCB-IZ?8 (Arochlot 1248)*
PCB-IZ60 (Arochlor 1260)*
PCB-I016 (Arochlor 1016)*
toxaphene*
asbestos (Fibrous)
cyanide (Total)* .
2,3,7,8-tetra chlorodibenzo-p-dioxin

95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105 •.
106.
107 •
108.
109.
110.
Ill.
112.
113.
116.
121.
129.

..
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ACID WASH AND RINSE WATER

CONTROL AND TREATMENT TECHNOLOGIES

SECT- VII

SECTION VII

SECONDARY MERCURY SUBCATEGORY

Mercury may be reclaimed from recycled mercuric oxide battery
cells. Before distilling the mercury contained in the battery,
the spent electrolyte must be drained.. One plant processes
recycled batteries, and has their spent battery electrolyte
hauled away by an approved contractor.

CURRENT CONTROL AND TREATMENT PRACTICES

SPENT BATTERY ELECTROLYTE

The prec~ding sections of this supplement discussed the sources,
flows, and characteristics of the wastewaters from secondary
mercury plants. This section summarizes the description of these
wastewaters and indicates the treatment technologies which are
currently practiced in the secondary mercury subcategory for each
waste stream. Secondly, this section presents the control and.
treatment technology options which were e:lCamined by the Agency
for possible application to the secondary mlE!rCury subcategory.

This section presents a summary of the control and treatment
technologies that are currently being applied to each of the
sources generating wastewater in this subcategory. As discussed
in Section V, wastewater associated. with the secondary mercury
subcategory is characterized by the presence of the toxic metal
pollutants and suspended solids. This analysis is supported by
·the raw (untreated) wastewater data presented for primary mercury
sou'rces as well as raw materials and production 'processesas
shown in Section VI. Generally, these pollutants are present in'
each of the waste streams at concentrations above treatability,
and these waste streams are commonly combined for treatment.
Construction of one wastewater treatment system for combined,
treatment allows plants to take advantage ()f economic scale and
·in ,some instances to combine streams of different alkalinity to
reduce. treatment chemical requirements. No plants in this
subcategory currently treat their wastewater. One plant employs
contractor disposal of their wastewater, and o~e plant employs
100 percent recycle of scrubber liquor. The options selected for
consideration for NSPS and pretreatment based on combined
treatment of· these compatible waste streamSI will be summarized
toward the end of this section.

After recovering mercury from recycled batteries by distillation,
the mercury product may be further purified. Purification is
effected by washing the mercury with dilute nitric acid, and then
rinsing it with water. One plant generates an acid wash and
rinse wastewater stream in this manner, and disposes of it by

'having a contractor haul it away.
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OPTION C

SECT - VIISECONDARY MERCURY SUBCATEGORY

FURNACE WET AIR POLLUTION CONTROL

OPTION A

CONTROL AND TREATMENT OPTIONS

The Agency examined two control and treatment technology options
that are applicable to the secondary ~ercury subcategori. The
options selected for evaluation represent a combination of end
of-pipe treatment technologies. The effectiveness of these
technologies is detailed in Section VII of Vol. I.

Option A for the secondary mercury subcategory requires contpol
and treatment technologies to reduce the discharge of wastewater
pollutant mass.

The Option A treatment scheme consists of chemical precipitation
and sedimentation technology. Sp~cifically, lime or some other
alkaline compound is used to precipitate metal ions as metal
hydroxides. The metal hydroxides and suspended solids settle out
and the sludge is collected. Vacuum filtration is used to
dewater sludge.

Option C for the secondary mercury subcategory consists of all
control and treatment requirements 'of Option A (chemical
precipitation and 'sedimentation) plus multimedia filtration
technology added at the end of the Option A treatment scheme.
Multimedia filtration is used to remove suspended solids,
including precipitates of metals, beyond the concentration
attainable by gravity sedimentation. The filter suggested is of
the gravity, mixed media type, although, other forms of filters,
such as rapid sand filters or pressure filters would perform
satisfactorily. The addition of filters also provides consistent
removal during periods in which there are rapid increases in
flows or loadings of pollutants to the treatment system. ,

Mercury may be reclaimed 'from scrap such as thermometerf;,
switches, filters, controls,' amalgams, and soil samples by
vaporizing the mercury in a furnace. After recovering the
vaporized mercury by condensation, the air emission's from the
furnace may be controlled with a wet scrubber. One plant
practices furnace wet air pollution control, and recycles 100
percent of the scrubber liquor. There is no liquid effluent from
this process.



OPTION A

OPTION C

COST METHODOLOGY

this sectlon addresses nonwater quality
impacts of. wastewater tr~atment and control

including air ppllution, solid wastes, and energy
which are specific to the secondary mercury

This section presents a summary of compliance costs for the
secondary mercury subcategory and a description of the treatment
options' and subcategory-specific assumptions used to develop
these estimates. Together with the estimated pollutant removal
performance presented in Section XI of this supplement, these
cost estimates provide a basis for evaluating each regulatory
option. These cost estimates are also used in determining the
probable economic impact of regulation on the subcategory at
different pollutant discharge levels. .
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SECONDARY MERCURY SUBCATEGORY SECT - VIII

COSTS, ENERGY, AND NONWATER QUAI,ITY ASPECTS

SECTION VIII

As there are no existing direct or :indirect dischargers in this
subcategory, plant""-by-plant compliance cost estimation was not
appropriate. Rather, based on analysis of the production
sampling data from plants presently in the subcategory,
compliance costs for new source model plants were estimate~ for
each of the considered treatment options. Since no new
information or data were received 'from industry comments between
proposal and promulgation, new source model plant compliance
costs for promulgation are the same as for proposal~

Option C for the secondary mercury subcategory consists of all
control and treatment requirements of Option A {chemical
precipitation and sedimentation) plus multimedia filtration
tech:,ology added at the - end of the Option A treatment scheme.

AS discussed in Section VII, two treatment options have been
developed and considered in proposing standards for the secondary
mercury subcategory. These options are summarized below and
schematically presented in Figures .XI-l and XI~2 Pages 2914
2915). .

The Option A treatment scheme consists of chemical precipitation
and sedimentation technology.

A detailed discussion of the methodology used to develop the

In addition,
environmental
alternatives,
requirements,
subcategory~

TREATMENT OPTIONS FOR NEW SOURCES----- -_._- -- --
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SOLID WASTE

control.
estimate
recovery

SECT - VIII

of the furnace wet air pollution
stream is not included in the cost
is considered a process step in the
from furnace scrubber liquor.

SECONDARY MERCURY SUBCATEGORY

Treatment
wastewater
because it
of mercury

(2)

Nonwater quality impacts specific to the secondary mercury
subcategory, including energy requirements, solid waste, and air
pollution are discussed below.

NONWATER QUALITY ASPECTS

compliance costs is presented in Section VIII of Vol. I.
Projected compliance costs for new source model plants in the·
secondary mercury subcategory have been determined and are
presented in the administrative record supporting this
regulation. The costs developed for the promulgated regu1atic)n
are presented in Table VIII-1 (page 2901) for model new sources
in the secondary mercury subcategory.

Each of the general assumptions used to develop compliance cost:s
is presented in Section VIII of Vol. I. Each subcategory contains
a unique set of waste streams requiring certain subcategory
specific assumptions to develop compliance costs. Three major
assumptions relevant to the cost estimation of new source model
plants in the secondary mercury subcategory are discussed briefly
below.

(1) Operating hours are assumed to be 2,000 hours per year
(8 hrs/day, 250 days/yr).

ENERGY REQUIREMENTS

(3) Pollutant concentration data for the two wastewater
streams included in the treatment scheme were
transferred from the ca1ciner venturi scrubber in the
primary mercury subcategory.

Sludge generated in the secondary mercury subcategory is due to
the precipitation of metal hydroxides and carbonates using lime.
Sludges associated with the secondary mercury subcategory will
necessarily contain quantities of toxic metal pollutants. Wastes

The methodology used for determining the energy requirements for
the various options is discussed in S'ection VIII of the Gener,a1
Development Document. Energy requirements for new source mod,e1
plants are estimated at 2,300 kwh/yr for Option A and 3,500
kWh/yr for Option C. Option C energy requirements increase over
those for Option A because filtration is being added as an end
of-pipe treatment technology. Both options represent less than
one percent of a typical existing plant's energy usage. It is
therefore expected that the energy requirements -of the treatment
options considered will have no significant impact on total plant
energy consumption for new sources.
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'Even if these wastes are not identified as hazardous, they still
must be disposed of in compliance with the Subtitle D open
dumping standards; implementing 4004 of RCRA. See 40 FR 53438
(September 13, 1979). It is estimated that a new source model
plant in the secondary mercury subcategory would generate an
estimated 12 kg/yr of sludge when implementing the promulgated

. NSPS treatment technology, based on a production level of SO
metric tons-of mercury per year. The Agency has calculated as
part of the costs for wastewater treatment the cos~ of hauling

':and disposing of solid wastes.

generated by secondary metal industries can be regulated as
hazardous. However, the Agency examined the solid wastes that
would be generated at secondary nonferrous metals manufacturing
plants by the suggest-ed treatment technolo.gies· and believes they
are not hazardous wastes under. the Agency's regula tions

-implementing Section 300l.of the Resource. Conservation and
Recovery Act. None of the secondary mercury wastes are listed
specifically as hazardous, nor are they likely to exhibit a

. characteristic of hazardous 'waste. This judgment is made bas.ed
on the recommended technology of lime precipitation and
filtration.' By the addition of a smali (5-10%) excess of lime
during treatment, similar sludges,. specifically to~ic metal
bearing sludges, generated by other industries such as the ,iron
and steel industry passed the Extraction Procedure (EP) toxicity
test. See 40 CFR $261.24. Thus, the Agency believes that the
wastewater sludges will §imilarly not be EP .toxic if the
recommended technology is applied.

SECT -VIII

is the Agency's view ~hat solid wastes generated as a
these guidelines are not expect~d to be hazardous
of these wastes must test the waste to. determine . if

meet any of the characteristics of hazardous waste
262.11).

SECONDARY MERCURY SUBCATEGORY

Although it
result of
generators
the wastes
(see 40 CFR

If these wastes should be identified or are listed as hazardous,
they will come within the scope of RCRA's "cradle to grave"
hazardous waste management program; requiring regulation from the
point of generation to point. of final disposition. EPA's
generator standards would require generators of hazardous
nonferr·ous metals manufacturing wastes to meet containerization,
labeling, recordkeeping, and reporting requirements; if plants
dispose of hazardous wastes off-site, they would have to prepare
a manifest which would track the movement of the .wastes from the
generator's premises to a permitted off-site treatment, . storage,
or disposal facility. See 40 CFR 262.20 45 FR 33142 (May 19,
1980), as amended at 45 FR 86973 (December 31, 1980). The
transporter regulations require transporters of, hazardou~ wastes
to comply wi th the manifes·t system to assure that the wastes are
delivered ~o a permitted facility. See 40 CFR 263.20 45 FR 33is1
(May 19, 1980), as amended at:4S FR86973 (December 31, 1980).
Finally, RCRA regulations establish standards for hazardous waste

"treatment, storage, and disposal facilities allowed to recei~e

such wastes. See 40 CFR Part :464 46 FR 2802 (January 12, 1981) ,
47 FR 32274 (July 26, 1982).
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There is no reason to believe that any substantial air pollution
problems will result from implementation of chemical
precipitation, sedimentation, and multimedia filtration. These
technologies transfer pollutants to solid waste and are not
likely to transfer pollutants to air.

SECT- VIIISECONDARY MERCURY SUBCATEGORY

AIR POLLUTION
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*Based on production of 50 metric tons of mercury per year.

TABLE VIII-1

COST OF COMPLIANCE FOR NEW SOURCE MODEL
PLANTS IN THE SECONDARY MERCURY SUBCATEGORY*,

3,070

4,530

SECT -.VIII

Total
lImnua1 Cost

1,237

3,162

Total Required
Capital Cost

(March, 1982 Dollars)

C

A

Option

SECONDARY MERCURY SUBCATEGORY
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BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE

SECTION rX
BEST PRACTICABLE CONTROL TECHNOLOGY CURRENTLY AVAILABLE

SECT ~ IX

SECT - X

SECTION X

SECONDARY MERCURY SUBCATEGORY

SECONDARY MERCURY SUBCATEGORY

The wastewater handling practices of the plants within the
secondary mercury subcategory were studied. BPT was found to be
not applicable to this industrial subcategory. Existing
performance of plants in the secondary mercury subcategory -is
such that no discharge of process wastewater is presently
practiced. This is achieved by 100 percent recycle on-site or by
contractor disposal of process wastewater, or is a result of a
production process that generates no process wastewater. Since
there are no discharge from secondary mercury producers, BPT and
BAT mass limitations, with their c~rresponding , treatment
~echnologies, need not be promulgated for this subcategory.
Rather, the secondary mercury subcategory will be regulated under
New Source Performance Standards in Section XI, and Pretreatment
Standards for New Sources in Section XII.

As described in Section IX, BAT is not applicable to the
secondary mercury subcategory because no plants in the data base
discharge process wastewater. Regulation of the secondary
mercury subcategory is covered in Section XI under New Source
Performance Standards, and Section XII under Pretreatment
Standards for New Sources.
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NEW SOURCE PERFORMANCE STANDARDS

TECHNICAL APPROACH TO NSPS

,SECT- XI

SECTION XI

SECONDARY MERCURY SUBCATEGORY

o Chemical precipitation and sedimentation
o Multimedia filtration .

OPTION C (Figure XI-2'page 2915) is based on:

o Chemical precipitation and sedimentation

OPTION A (Figure XI-I, page 2914) is based on:

As explained in Section IV, the secondary mercury subcategory has
been subdivided into three potential wastewater sources. S~nce

the water use, discharge rates, and pollutant characteristics of
each of these wastewaters is, potentially unique, .effluent
limitations will be developed for each of the three subdivisions.'

For each of the building blocks, a specific approach was followed
for the development of NSPS. The first requirement to calculate
these limitations is to account for production and flow
variability from plant to plant. Therefore, a unit of production
or production normalizing parameter (PNP) was determined for each
wastewater stream which could then be related to the flow from
the process to determine a production normalized flow. Selection
of the PNP for each process element is discussed in Section IV.
Each process within the subcategory was then analyzed to
determine (1) which subdivisions were present, (2) the specific
flow rates generated for each subdivision, and (3) the specific
production normalized flows for each subdivision. This analysis
is discussed in detail in Section V. Nonprocess wastewaters such
as rainfall runoff and noncontact cooling water are not
considered in the analysis.

New source performance standards are based on the most effective
and beneficial technologies currently available. The Agency
reviewed and evaluated a wide range of technology options, and
elected to examine two technology options, applied to combined
wastewater streams, which could be applied to the secondary
mercury subcategory as alternatives for the basis, of NSPS.

Production normalized flows for each subdivision were analyzed to
determine which flow was to be used as part of the basis for

This section describes the technologies for treatment of
wastewater from new sources and presents mass discharge standards
for ~egulated pollutants for NSPS in the secondary' mercury
subcategory, based on the selected treatment technology. ~

Treatment technologies considered for the NSPS options are
summarized below:



SECONDARY MERCURY SUBCATEGORY ,SECT - XI

NSPS. The selected flow (sometimes referred to as the NSPS
regulatory flow or NSPS discharge flow) reflects the water use
controls which are practiced within the subcategory. The NSPS
normalized flow is based on the average of all applicable data.
Nothing was found to indicate that the wastewater flows and
characteristics of new plants would not be similar to those from
existing plants, since the processes used by new sources are not
expected to differ from those used at existing sources.

For the development of NSPS, mass loadings were calculated for
each wastewater source or building block. This calculation .was
made on a stream-by-stream basis, primarily because pl~nts in'
this subcategory may perform one or more of the operations in
various combinations. The mass loadings (milligrams of pollutant
per metric ton of production unit - mg/kkg) were calculated by
multiplying the NSPS normalized flow (l/kkg) by the
treatment effectiveness concentration using the NSPS treatment
system (mg/l) for each pollutant parameter to be limited under
NSPS.

The mass loadings which are allowed under NSPS for each plant
will be the sum of the inqividual mass loadings for the various
building blocks which are found at particular plants.
Accordingly, all the wastewater generated within a plant may be
combined for treatment in a single or common treatment system,
but the effluent limitations for these combined wastewaters are
based on the various wastewater sources which actually contribute
to the combined flow. This method accounts for the variety of
combinations of wastewater sources and production processes which
may be found at secondary mercury plants.

The Agency usually establishes wastewater limitations in terms of
mass rather than concentration. This approach prevents the use
of dilution as a treatment method (except for controlling pH).
The production normalized wastewater flow (l/kkg) is a link
between the production operations and the effluent limitations.
The pollutant discharge attributable to each operation can be
calculated from the normalized flow and effluent concentration
achievable by the treatment technology and summed to derive an
appropriate limitation for each plant.

INDUSTRY COST AND POLLUTANT REMOVAL ESTIMATES

As one means of evaluating each technology option, EPA developed
estimates of the pollutant removals and ; the compliance costs
associated with each option. The methodologies are described
below. For both pollutant removals and compliance costs,
estimates reported at promulgation are the same as those reported
at proposal. This is because new information or data were not
received from industry during the comment period between proposal
and promulgation.

POLLUTANT REMOVAL ESTIMATES
-

Since there are no existing discharging plants in the secondary

2906 '
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mercury subcategory, the pollutant.removal analysis was carried
out for new source model plants.

In estimating subcategory-wide compliance costs, the first step
was to develop a cost estimation· model, relating the total costs
associated with installation and operation of wastewater
treatment technologies to plant process wastewater discharge.
EPA applied the model to each plant. The plant's investment and
operating costs are determined by what treatment it has in place
and by its individual process wastewater discharge flow. As
dtscussed above, this. flow is either the actual or the BDT
r~gulatory flow, whichever is lesser. The.final step was to
annualize the capital costs, and to sum the annualized ~apital

costs, and the operating and maintenance costs for each plant,
yielding the cost of compliance for the subcategory. The
compliance costs associated with each option are presented in
Table XI-2 (page 2912) for new source model plants in the
secondary mercury subcategory. These costs were used in
assessing economic achievability.

SECT - XISECONDARY MERCURY SUBCATEGORY

A, complete description of the methodology used to calculate the
estimated pollutant removal achieved by the application of. the
various treatment options is presented in Section X of Vol. I.
In short, sampling data used to characterize' the major waste
streams considered for regulation was production normalized for
each unit operation (i.e., mass of pollutant generated per mass
of product manufactured). This value, referred to as the raw
waste was used to estimate, the mass of toxic pollutants
generated within the secondary mercury subcategory. The
pollutant removal estimates were calculated for each ,plant by
first estimating the total mass of each pollutant in the
untreated wastewater. This was calculated by mUltiplying the raw
waste values by the corresponding new source model plant
production value for that stream and then summing these values
f~r each pollutant for every stream generated by the plant.

Next, the volume of wastewater discharged after the application
of each treatment option was estimated for each operation at each
plant by comparing the actual discharge to the regulatory flow.
The smaller of the two values was selected and summed with the
other plant flows. The mass' of pOllu'tant discharged was then
estimated by multiplying the achievable concentration values
attainable with the option (mg/l) by the estimated volume of
process wastewater discharged by the subcategory. The mass of
pollutant removed is the difference between. the estimated mass of
pollutant generated within the subcategory and' the mass of
pollutant discharged after application of the treatment option.
The pollutant removal estimates for the new source model plant in
the secondary mercury subcategory are presented i'n Table XI-l
(page 2911). .

COMPLIANCE COSTS
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WASTEWATER DISCHARGE RATES

proposed
Therefore,

proposed

SECT - XISECONDARY MERCURY SUBCATEGORY

NSPS OPTION SELECTION - PROPOSAL

The Agency received no industry comments on the
regulation for the secondary mercury subcategory.
the ~;omulgated "regulation is equivalent to the
regulation for the secondary mercury subcategory.

EPA is promulgating NSPS based on the best available demonstrated
technology for the secondary mercury subcategory which is
equivalent to Option C (chemical precipitation, sedimentation,
and multimedia filtration). This selection is based on an
economic analysis of the two NSPS options and their impact on the
cost of building new production plants within the scope of this
subcategory. ERA believes the promulgated NSPS are economically
achievable, and that they are no~ a barrier to entry of new
plants into this subcategory. The estimated capital cost of
promulgated NSPS for new source model plants is $3,162, and the
estimated annual cost is $4,530 (1982 dollars), based on
production of 50 metric tons of mercury per year. The end-of
pipe treatment configuration for Option C is presented in FigurE~

XI-2 (page 2915).

The pollutants proposed for limitation under NSPS were lead,
mercury, total suspended solids, and pH. The estimated capital
cost of proposed NSPS was $3,162 and the estimated annual cost
was $4,530 (1982 dollars) for new facilities.

EPA selected Option C for the proposed NSPS, which includes
chemical precipitation, sedimentation, and filtration~

NSPS OPTION SELECTION - PROMULGATION

A NSPS discharge rat~ is calculated for each subdivision based on
the average of the flows of the existing plants, as determined
from analysis of dcp. The discharge rate is used with the
achievable treatment concentrations to determine NSPS. Since the
discharge rate may be different'for each wastewater source y

separate production normalized discharge rates for each of the
three wastewater sources are discussed below and summarized in
Table XI-3 (page 2912). The discharge rates are normalized on a
production basis by relating the amount of wastewater generated
to the mass of the product which is produced by the process
associated with the waste stream in question. These production
normalizing parameters, or PNPs, are also listed in Table XI-3.

Section V of this document further describes the discharge flow
rates and presents production normalized water use and discharge
rates for each plant by subdivision in Tables V-I through V~3

(pages 2885 2886). For all subdivisions, the proposed and
promulgated NSPS discharge rates are equivalent. These rates are
discussed below.
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REGULATED POLLUTANT PARAMETERS

SECT - XISECONDARY MERCURY SUBCATEGORY

wastewater discharge rate for furnace wet air pollution
is 'provided based on 100 percent recycle of furnace
water, as demonstrated at the Oll1e plant operating this
This is shown'in Table V-3 (page 2886).

SPENT BATTERY ELECTROLYTE

The proppsed and pr~~ulgated NSPSwastewater discharge rate for
spent battery electrolyte is 106 liters per kkg of mercury
produced from batteries. This rate is allocated only for those
plants which drain electrolyte from' mercmr ic oxide batter ies .
prior to recovering mercury. Water use and wastewater discharge
tates are presented in Table V-I (page 2885). One plant drains
spent battery electrolyte, and generates 106 l/kkg.

No NSPS
control
scrubber
process.

The' proposed and pro~ulgated NSPS 'wastewater discharge r~te for
ariid wash and rinse water is 2.0 liters per kkg of mercury washed
and rinsed. This rate is allocated only for those plants ,which
further purify th~ir mercury product by washing with acid and
then rinsing with water. Water use and wastewater discharge
r~tes are pre~ented in Table V-2(page 2885). One 'plant furthei
purifies their mercury product in this manner, and,generates 2.0
l/kkg. '

FURNACE WET AIR POLLUTION CONTROL

122. lead
123'~ mercury

TSS
pH,

The Agency has chosen not to regulate all four priority
pollutants selected in Section VI for 'further consideration.

The high cost associated with analysis for priority metal
pollutants. has prompted EPA to develop an alternative method for
regulating and monitoring priority pollutant discharges from the
nonferrous metals manufacturing category. Rather than developing
specific effluent mass ,limitations and standa,rdsfor each of the
priority metals found in treatable concentrations in the raw
wastewater from a given subcategory, the Agency is promulgating
effluent mass limitations only for those pollutants generated in
the greatest quantities as shown by the pollutant removal
analysis.

'The raw wastewater concentrations from individual operations and
the subcategory as a whole were examined to select certain
pollutant parameters for limitation.'rhis examination and
evaluation was presente,d in Section VI. ,A total of -four
pollutants or pollutant parameters are selected for limitation
under NSPS and are listed below:
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NEW SOURCE PERFORMANCE STANDARDS

By establishing limitations and standards for certain toxic metal
pollutants, dischargers will attain the same degree of control
over toxic metal pollutants as they would have been required to
achieve had all the priority metal pollutants been directly
limited.

SECT - XISECONDARY MERCURY SUBCATEGORY

This approach is technically justified since the treatable
concentrations used for chemical precipitation and sedimentation
technology are based on optimized treatment for concomitant:
mUltiple metals removal. Thus, even though metals have somewhat:
different theoretical solubilities, they will be removed at very
nearly the same rate in a chemical precipitation and
sedimentation treatment system operated for mUltiple metals
removal. The mass limits established for lead and mercury will
ensure that thallium and zinc, the other two priority metals
selected for further consideration, will be adequately removed by
a lime and settle unit.

The treatable concentrations achievable by application of the
promulgated NSPS are discussed in Section VII of Vol. I and
summarized there in Table VII-2l (page 248). These treatable
concentrations (both one day maximum and monthly aver-age values)
are mUltiplied by the NSPS normalized discharge flows summarized
in' Table XI-3 (page 2912) to calculate the mass of pollutants
allowed to be discharged per mass of product. The results of
these calculations in milligrams of pollutant per kilogram of
product represent the NSPS effluent standards and are presented
in Table XI-4 (page 2913) for each individual waste stream.



*Based on production of 50 metric tons mercury per year.

(



TABLE XI-3

*Based on production of 50 metric tons of mercury per year.

NSPS WASTEWATER DISCHARGE RATES FOR THE
SECONDARY MERCURY SUBCATEGORY

Production
Normalized
Parameter

mercury produced
from batteries

mercury washed
arid rinsed

mercury control
processed
through
furnace

SECT - XI

3,070

4,530

Total
Annual Cost

o

0.5

25.5

2.0

o

106

2912

NSPS Normalized
Discharge Rate
l/kkg gal/ton

TABLE XI-2

1,237

3,162

Total Required
Capital Cost

(March, 1982 Dollars)

SECONDARY MERCURY SUBCATEGORY

A

C

Option

COST OF COMPLIANCE FOR NEW SOURCE MODEL
PLANTS IN THE SECONDARY MERCURY SUBCATEGORY*

Wastewater Stream

Spent battery electrolyte

Acid wash and rinse water

Furnace wet air pollution



mg/kg (lb/million Ibs) of mercury produced from batteries

mg/kg (lb/million Ibs) of mercury welshed and rinsed

mg/kg (lb/million lbs) of mercury control processed
through furnace

SECT - XI

0.00026
0.00012
0.00122
0.00084
0.02400

times

Maxi.mum for
monthly average

Maximum for
monthly average

at all

0.000
0.000
0.000
0.000
0.000

to 10.0 at all times

Maximum for
monl:hly average

0.014
0.006
0.065
0.045

. 1.272
7.5 to 10.0 at all times

TABLE 'XI-4

0.00056
0.00030
0.00280
0.00204
0.03000

7.5 to 10.0

Maximum for
anyone day

Maximum for
anyone day

Maximum for
anyone day

0.030
0.016
0.148
0.108
1.590

Within the range of

SECONDARY MERCURY SUBCATEGORY

0.000
0.000
0.000
0.000
0.000

Within the range of 7.5

*Lead
*Mercury
Thallium
Zinc

*TSS
*pH Within the range of

*Lead
*Mercury
Thallium
Zinc

*TSS
*pH

*Regulated Pollutant

2913

Pollutant or
pollutant property

NSPS FOR THE SECONDARY MERCURY SUBCATEGORY

(a) Spent Battery Electrolyte NSPS

Pollutant or
pollutant property

Pollutant or
pollutant property

(c) Furnace Wet Air Pollution Control

(b) Acid Wash and Rinse Water NSPS

. *Lead
*Mercury
Thallium
Zinc

*TSS
*pH
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'SECONDARY MERCURY SUBCATEGORY'" SE'CT - XII

SECTION XII

PRETREATMENT STANDARDS

This section describes the control and treatment technologies for
pretreatment of process wast'ewaters from sources in the secondary
mercury subcategory. Pretreatment standards for regulated
pollutant~ are presented based on the selected control and
treatment technology. Pretreatment standards for existing sources
(PSES) will not be promulgated for the secondary mercury
subcategory because there are no existing indirect dischargers in
this subcategory. However, pretreatment standards for new sources'
(PSNS) for this pubcategory wil~ be promulgated.

TECHNICAL APPROACH TO PRETREATMENT

Before proposing and promulgatlng pretreatment standards, the
Agency examines whether the pollutants discharged by the industry
pass through the POTWor interfere with the POTW operation or its
chosen sludge disposal practices. . In determining whether
pollutants pass through a well-operated pOlrw achieving secondary
treatment, the Agency compares the percentage of a pollutant
removed by POTW with the percentage removed by direct dischargers
applying the best available technology economically achievable. A
pollutant is deemed to pass through the POTW when the average
percentage removed nationwide bywell-c:>perated POTW meeting'
secondary treatment requirements is less than the percentage
removed by direct dischargers complying with BAT effluent
limitations guidelines for that pollutant. (See generally,'46 FR
at 9415-16 (January 28, 1981).) .

This definition of pass-through' satisfies two competing
objectives set by Congress: (1) that standards for indire~t
discharg-ers be equivalent"to standards for direct dischargers
while at the same time, (2) that the treatment capability and
performance of the POTW be recognized and taken into account in
regulating the discharge of pollutants from indirect ,disch~rgers.

The. Agency compares percentage removal rather than the mass or
concentration of pollutants discharged because the latter would
not take into account the mass of pollutants discharged to. the
POTW from non-industrial sources or t:he' dilution of the
pollutants in the POTW effluent to lower concentrations due to
the addition of large amounts of non-indust:rial wastewater.

PRETREATMENT STANDARDS FOR NEW SOURCES

Options for pretreatment of was~ewaters from new sources are
based on increasing the effectiveness of end-of-pipe treatment
technologies. All in-plant changes and cLpplicable end-of-pipe

2917
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PRETREATMENT STANDARDS FOR NEW SOURCES

REGULATED POLLUTANT PARAMETERS

The wastewater discharge rates for promulgated PSNS are identical
to the promulgated NSPS discharge rates for each waste stream.
The PSNS discharge rates are shown in Table XII-l (page 2920). No
additional flow reduction measures for PSNS are feasible beyond
the flow allowances given for NSPS.

Option C (chemical precipitation, sedimentation, and multimedia
filtration) has been selected as the treatment technology for the
proposed and promulgated pretreatment standards for new sources
(PSNS) on the basis that it achieves effective removal of toxi.c
pollutants at a reasonable cost. In addition, filtration i.s
demonstrated in the nonferrous metals manufacturing category at
25 plants, and will not result in adverse economic impacts.

PSNS OPTION SELECTION

treatment processes have been discussed previously in Section XI.
The options for PSNS, therefore, are the same as the NSPS options
discussed in Section XI.

A description of each option .is presented in Section XI, while a
more detailed discussion, including pollutants controlled by each
treatment process, is presented in Section VII of Vol. I.

Treatment technologies considered for the PSNS options are:

o Chemical precipitation and sedimentation
o Multimedia filtration

OPTION C

o Chemical precipitation and sedimentation

Pretreatment standards for new sources are based on the treatable
concentrations from the selected treatment technology (Option C),
and the discharge rates determined in Section XI for NSPS. A
mass of pollutant per mass of product (mg/kg) allocation is given
for each subdivision within the subcategory. This pollutant
allocation is based on the product of the treatable concentration
from the promulgated treatment (mg/l) and the production

The toxic pollutants selected for limitation, in accordance with
'the rationale of Sections VI and XI, are identical to those
selected for limitation for NSPS. It is necessary to promulgate
PSNS to prevent the pass-through of lead and mercury, which are
the limited pollutants. The toxic pollutants are removed by a
well operated POTW achieving secondary treatment at an average of
59 percent, while PSNS level technology removes approximately 99
percent.
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normalized wastewater discharge rate (l/kkg). The achievable
treatment concentrations for NSPS aie identical to those for
PSNS. These concentrations are listed in Table VII-2l (page
248) of Vol. I. PSNS are presented in Table XII-2 (page 2921)~
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PSNS WASTEWATER DISCHARGE RATES FOR THE
SECONDARY MERCURY SUBCATEGORY

Spent battery electrolyte 106 25.5 mercury produced
from batteries

Acid wash and rinse water 2.0 0.5 mercury washed
and rinsed

Furnace wet air pollution 0: 0 mercury control
control processed through

furnace

Production
Normalized
Parameter

SEC~ - XII

29.20

PSNS Normalized
Discharge Rat'e
l/kkg gal/ton

TABLI!: XII-1

SECONDARY MERCURY SUBCATEGORY

Wastewater Stream



mg/kg (lb/million lbs) of mercury washed and rinsed

mg/kg (lb/million lbs) of mercury produced from batteries

mg/kg (lb/million lbs) of mercury control processed
through furnace

0.000
0.000
0.000
0.000

0.014
0.006

. 0.065
0.045

0.00026
0.00012
0.00122
0.00084

SECT - XII

Maximum for
monthly aver~ge'

Maxi.mum for
monthly average'

Maximum for
monthly average

2921

0.030
0.016
0.148
0'.108

0.000
0.000
0.000
0.000

0.00056
0.00030
0.00280
0.00204

Table XII~2

Maximum for
anyone day

Maximum for
anyone day

Maximum for
anyone day

SECONDARY MERCURY SUBCATEGORY

*Lead
*Mercury
Thallium.
Zinc

*Lead
*Mercury
Thallium
zinc

*Lead
*Mercury
Thallium
Zin.c

*Regulated Pollutant

Pollutant or
pollutant property

Pollutant or
pollutant property.

Pollutant or
pollutant property

PSNS FOR THE SECONDAR~ MERCURY SUBCATEGORY

(a) Spent Battery Electrolyte PSNS

(b) Acid Wash and Rinse Water PSNS

(c) Fu:::nace Wet Air Pollution Control PSNS
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BEST CONVENTIONAL POLLUTANT CONTROl~ TECHNOLOGY

promulgating best conventional pollutant
(BCT) for the secondary mercury subcategory

2923

control
at this

SECT - XIII

SECTION XIII

SECONDARY MERCURY SUBCATEGORY

· EPA is not
technology
time.
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