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PRIMARY TUNGSTEN SUBCATEGORY

SECTION I

SUMMARY AND CONCLUSIONS

Pursuant to Sections 301, 304, 306, 307, and 501 of the Clean
Water Act and the provisions of the Settlement Agreement in
Natural Resources Defense Council v. Train, 8 ERC 2120 (D.D.C.
1976) modified, 12 ERC 1833 (D.D.C. 1979), EPA has collected and
analyzed data for plants in the primary tungsten subcategory.
EPA has never proposed or promulgated effluent limitations or
standards for this subcategory. This document and the admini
strative record provide the technical basis for proposing
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 performance for new source
direct dischargers (NSPS).

The primary tungsten subcategory is comprised of eight plants.
Of the eight plants, two discharge directly to rivers, lakes, or
streams; three discharge to publicly owned treatment works
(POTW); and three achieve zero discharge of process wastewater.

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

EPA also identified several distinct control and treatment
technologies (both in-plant and end-of-pipe) applicable to the
primary tungsten subcategory. The Agency analyzed both histori
cal and newly generated data on the performance of these technol
ogies, 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 each of the control and
treatment options considered for the subcategory. These costs
were then used by the Agency to estimate the impact of imple
menting 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 pollu
tants, 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 Proposed Effluent Standards and Limitations Guide
lines and Standards for the Nonferrous Smelting and Refining
Industry."

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

After examining the various treatment technologies, the Agency
has identified BPT to represent the average of the best existing
technology. Metals removal based on lime precipitation and
sedimentation technology is the basis for the BPT limitations.
Steam stripping was selected as the technology basis for ammonia
limitations. To meet the BPT effluent limitations based on this
technology, the primary tungsten subcategory is not expected to
incur any costs.

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. Filtra
tion is added as an effluent polishing step to the end-af-pipe
treatment scheme. To meet the BAT effluent limitations based on
this technology, the primary tungsten subcategory is estimated to
incur a capital cost of $0.447 million and an annual cost of
$0.193 million.

BDT, which is the technical basis of NSPS, is equivalen1t to BAT.
In selecting BDT, EPA recognizes that new plants have the oppor
tunity 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 tech
nology.

The technology basis for PSES is equivalent to BAT. To meet the
pretreatment standards for existing sources, the primary tungsten
subcategory is estimated to incur a capital cost of $0 . .396
million and an annual cost of $0.329 million. For PSNS, the
Agency selected end-of-pipe treatment and in-process flow reduc
tion control techniques equivalent to NSPS.

The best conventional technology (BCT) replaces BAT for the con
trol of conventional pollutants. The technology basis of BCT is
the BPT treatment of lime precipitation and sedimentation.
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PRIMARY TUNGSTEN SUBCATEGORY

SECTION II

RECOMMENDATIONS

1. EPA has divided the primary tungsten subcategory into nine
subdividisions for the purpose of effluent limitations and
standards. These subdivisions are:

(a)
(b)
(c)
(d)
(e)
(f)
(g)

(h)
(i)

Tungstic acid rinse water,
Acid leach wet air pollution control,
Alkali leach wash,
Ion-exchange raffinate,
Calcium tungstate precipitate wash,
Crystallization and drying of ammonium paratungstate,
Ammonium paratungstate conversion to oxides wet air
pollution control,
Reduction to tungsten wet air pollution control, and
Reduction to tungsten water of formation.

2. BPT is proposed 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. The following BPT effluent limitations are
proposed:

(a) Tungstic Acid Rinse
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungstic acid produced
English Units - lbs/billion Ibs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

3

7,140.0 6,188.0
58,548.0 26,180.0
63,308.0 26,656.0

6,330,800.0 2,789,360.0
1,951,600.0 952,000.0

Within the range of 7.5 to 10.0
at all times



(b) Acid Leach Wet Air Pollution Control
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungstic acid producE~d
English Units - lbs/billion lbs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

5,655.0 4,901.0
46,371.0 20,735.0
50,141.0 21,112.0

5,014,100.0 2,209,220.0
1,545,700.0 754,000.0

Within the range of 7.5 to 10.0
at all times

(c) Alkali Leach Wash
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Ma}dmum for
Monthly Average

Metric Units - mg/kkg of sodium tungstate produced
English Units - lbs/billion lbs of sodium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

7,005.0 6,071.0
57,441.0 25,685.0
62,111.0 26,152.0

6,211,100.0 2,736,620.0
1,914,700.0 934,000.0

Within the range of jr.5 to 10.0
at all times

(d) Ion-Exchange Raffinate
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium tungstate produced
English Units - lbs/billion lbs of ammonium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

4

7,680.0 6,656.0
62,976.0 28,160.0
68,096.0 28,672.0

6,809,600.0 3,000,320.0
2,099,200.0 1,024,000.0

Within the range of 7.5 to 10.0
at all times



(e) Calcium Tungstate Precipitate Wash
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of calcium tungstate produced
English Units - lbs/billion lbs of calcium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

5,580.0 4,836.0
45,756.0 20)460.0
49,476.0 20,832.0

4,947,600.0 2,179)920.0
1,525)200.0 744)000.0

Within the range of 7.5 to 10.0
at all times

(f) Crystallization and Drying of Ammonium Paratungstate
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium paratungstate produced
English Units - lbs/billion lbs of ammonium paratungstate

produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

o 0
o 0
o 0
o 0
o 0

Within the range of 7.5 to 10.0
at all times

(g) Ammonium Paratungstate Conversion to Oxides Wet Air
Pollution Control
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of "blue" oxide (W03) produced
English Units - lbs/billion lbs of "blue" oxide (W03) produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

5

3)135.0 2)717.0
25,707.0 11)495.0
27)797.0 11)704.0

2)779,700.0 1,224)740.0
856)900.0 418)000.0

Within the range of 7.5 to 10.0
at all times



(h) Reduction to Tungsten Wet Air Pollution Control
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungsten produced
English Units - lbs/billion 1bs of tungsten produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

10,980.0 9,516.0
90,036.0 40,260.0
97,356.0 40,992.0

9,735,600.0 4,289,520.0
3,001,200.0 1,464,000.0

Within the range of 7.5 to 10.0
at all time!s

(i) Reduction to Tungsten Water of Formation
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungsten reduced
English Units - lbs/billion lbs of tungsten reduced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

2,910.0 2,522.0
23,862.0 10,670.0
25,802.0 10,864.0

2,580,200.0 1,136,840.0
795,400.0 388,000.0

Within the range of 7.5 to 10.0
at all time~s

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

6



(a) Tungstic Acid Rinse
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungstic acid produced
English Units - 1bs/bi11ion 1bs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)

4,760.0
39,032.0
48,552.0

6,330,800.0

4,284.0
17,612.0
19,992.0

2,789,360.0

(b) Acid Leach Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungstic acid produced
English Units - 1bs/bi11ion 1bs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)

(c) Alkali Leach Wash
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property

377.0
3,091. 40
3,845.40

501,410.0

Maximum for
Any One Day

339.30
1,394.90
1,583.40

220,922.0

Maximum for
Monthly Average

Metric Units - mg/kkg of sodium tungstate produced
English Units - lbs/billion lbs of sodium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)

7

4,670.0
38,294.0
47,634.0

6,211,100.0

4,203.0
17,279.0
19,614.0

2,736,620.0



(d) Ion-Exchange Raffinate
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium tungstate produced
English Units - lbs/billion lbs of ammonium tungstatE~ produced

Lead
Selenium
Zinc
Ammonia (as N)

5,120.0
41,984.0
52,224.0

6,809,600.0

4,608.0
18,944.0
21,504.0

3,000,320.0

(e) Calcium Tungstate Precipitate Wash
BAT EFFLUENT LIMITATIONS

Maximum for Maximum for
.::..P....:.o-=l-=l-=u....:.t..:.:a..:.;n..=t--=.o.::.r-=.P....:.o-=l-=l-=u....:.t..:.:a..:.;n..=t-=.P.::.r....:.o.J;.p....:.e_r_t.>LY__..:.;A..:.:n:&,.y_O_n_e--=.D....:.aJl..y__..:.:M:...:...;.oI!th 1y Average

Metric Units - mg/kkg of calcium tungstate produced
English Units - lbs/billion 1bs of calcium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)

3,720.0
30,504.0
37,944.0

4,947,600.0

3,348.0
13,764.0
15,624.0

2,ll9,920.0

(f) Crystallization and Drying of Ammonium Parattlngstate
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium paratungstate produced
English Units - lbs/bi1lion lbs of ammonium paratungstate

produced

Lead
Selenium
Zinc
Ammonia (as N)

8

o
o
o
o

o
o
o
o



(g) Ammonium Paratungstate Conversion to Oxides Wet Air
Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of "blue" oxide (W03) produced
English Units - lbs/billion lbs of "blue" oxide (W03) produced

Lead
Selenium
Zinc
Ammonia (as N)

2,090.0
17,138.0
21,318.0

2,779,700.0

1,881. 0
7,733.0
8,778.0

1,224,740.0

(h) Reduction to Tungsten Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungsten produced
English Units - lbs/billion lbs of tungsten produced

Lead
Selenium
Zinc
Ammonia (as N)

940.0
7,708.0
9,588.0

1,250,200.0

846.0
3,478.0
3,948.0

550,840.0

(i) Reduction to Tungsten Water of Formation
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungsten reduced
English Units - lbs/billion lbs of tungsten reduced

Lead
Selenium
Zinc
Ammonia (as N)

9

1,940.0
15,908.0
19,788.0

2,580,200.0

1,746.0
7,178.0
8,148.0

1,136,840.0



4. NSPS are proposed based on the performance achieva.ble by the
application of chemical precipitation, sedimentation, and
multimedia filtration (lime, settle, and filter) technology,
and in-process flow reduction control methods, along with
preliminary treatment consisting of ammonia steam stripping
for selected waste streams. The following effluent standards
are proposed for new sources:

(a) Tungstic Acid Rinse NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungstic acid produced
English Units - lbs/billion lbs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

4,760.0 4,284.0
39,032.0 17,612.0
48,552.0 19,992.0

6,330,800.0 2,789,360.0
714,000.0 571,200.0

Within the range of 7.5 to 10.0
at all times

(b) Acid Leach Wet Air Pollution Control NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungstic acid produced
English Units - lbs/bil1ion lbs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

10

377.0 339.30
3,091.40 1,394.90
3,845.40 1,583.40

501,410.0 220,922.0
56,550.0 45,240.0

Within the range of 7.5 to 10.0
at all times



(c) Alkali Leach Wash NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of sodium tungstate produced
English Units - lbs/billion lbs of sodium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

4,670.0 4,203.0
38,294.0 17,279.0
47,634.0 19,614.0

6,211,100.0 2,736,620.0
700,500.0 560,400.0

Within the range of 7.5 to 10.0
at all times

(d) Ion-Exchange Raffinate NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium tungstate produced
English Units - lbs/billion lbs of ammonium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

5,120.0 4,608.0
41,984.0 18,944.0
52,224.0 21,504.0

6,809,600.0 3,000,320.0
768,000.0 614,400.0

Within the range of 7.5 to 10.0
at all times

(e) Calcium Tungstate Precipitate Wash NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of calcium tungstate produced
English Units - lbs/billion lbs of calcium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

11

3,720.0 3,348.0
30,504.0 13,764.0
37,944.0 15,624.0

4,947,600.0 2,179,920.0
558,000.0 446,400.0

Within the range of 7.5 to 10.0
at all times



(f) Crystallization and Drying of Ammonium Paratungstate
NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium paratungstate produced
English Units - lbs/billion lbs of ammonium paratungstate

produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

o 0
o 0
o 0
o 0
o 0

Within the range of 7.5 to 10.0
at all times

(g) Ammonium Paratungstate Conversion to Oxides 'Wet Air
Pollution Control NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of "blue" oxide (W03) produced
English Units - lbs/billion lbs of "blue" oxide (W03) produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

2,090.0 1,881.0
17,138.0 7,733.0
21,318.0 8,778.0

2,779,700.0 1,224,740.0
313,500.0 250,800.0

Within the range of 7.5 to 10.0
at all times

(h) Reduction to Tungsten Wet Air Pollution Control NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungsten produced
English Units - lbs/billion lbs of tungsten produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

12

940.0 846.0
7,708.0 3,478.0
9,588.0 3,948.0

1,250,200.0 550,840.0
141,000.0 112,800.0

Within the range of 7.5 to 10.0
at all time,s



(i) Reduction to Tungsten Water of Formation NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungsten reduced
English Units - lbs/billion lbs of tungsten reduced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

1,940.0 1,746.0
15,908.0 7,178.0
19,788.0 8,148.0

2,580,200.0 1,136,840.0
291,000.0 232,800.0

Within the range of 7.5 to 10.0
at all times

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

(a) Tungstic Acid Rinse PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungstic acid produced
English Units - 1bs/bi11ion 1bs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)

4,760.0
39,032.0
48,552.0

6,330,800.0

4,284.0
17,612.0
19,992.0

2,789,360.0

(b) Acid Leach Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungstic acid produced
English Units - lbs/billion lbs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)
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377.0
3,901. 40
3,845.40

501,410.0

339.30
1,394.90
1,583.40

220,922.0



(c) Alkali Leach Wash PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of sodium tungstate produeed
English Units - 1bs/bi11ion 1bs of sodium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)

4,670.0
38,294.0
47,634.0

6,211,100.0

l+, 203.0
17,279.0
19,614.0

2,736,620.0

(d) Ion-Exchange Raffinate PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium tungstate produced
English Units - lbs/billion lbs of ammonium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)

5,120.0
41,984.0
52,224.0

6,809,600.0

,~,608.0

18,944.0
21,504.0

3,000,320.0

(e) Calcium Tungstate Precipitate Wash PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of calcium tungstate produced
English Units - lbs/billion lbs of calcium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)

3,720.0
30,504.0
37,944.0

4,947,600.0

3,348.0
13,764.0
15,624.0

2,179,920.0

(f) Crystallization and Drying of Ammonium Paratungstate
PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium paratungstate produced
English Units lbs/billion lbs of ammonium paratungstate

produced

Lead
Selenium
Zinc
Ammonia (as N)

14

o
o
o
o

o
o
o
o



(g) Ammonium Paratungstate Conversion to Oxides Wet Air
Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of "blue" oxide (W03) produced
English Units - lbs/billion lbs of "blue" oxide (W03) produced

Lead
Selenium
Zinc
Ammonia (as N)

2,090.0
17,138.0
21,318.0

2,779,700.0

1,881. 0
7,733.0
8,778.0

1,224,740.0

(h) Reduction to Tungsten Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungsten produced
English Units - lbs/billion lbs of tungsten produced

Lead
Selenium
Zinc
Ammonia (as N)

940.0
7,708.0
9,588.0

1,250,200.0

846.0
3,478.0
3,948.0

112,800.0

(i) Reduction to Tungsten Water of Formation PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungsten reduced
English Units - lbs/billion lbs of tungsten reduced

Lead
Selenium
Zinc
Ammonia (as N)

1,940.0
15,908.0
19,788.0

2,580,200.0

1,746.0
7,178.0
8,148.0

1,136,840.0

6. PSNS are proposed based on the performance achievable by the
application of chemical precipitation, sedimentation, and
multimedia filtration (lime, settle, and filter) technology,
and in-process flow reduction control methods, along with
preliminary treatment consisting of ammonia steam stripping
for selected waste streams. The following pretreatment
standard are proposed for new sources:
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(a) Tungstic Acid Rinse PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungstic acid produced
English Units - 1bs/bi11ion Ibs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)

4,760.0
39,032.0
48,552.0

6,330,800.0

4,284.0
17,612.0
19,992.0

2,789,360.0

(b) Acid Leach Wet Air Pollution Coqtro1 PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungstic acid produced
English Units - 1bs/bi11ion 1bs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)

(c) Alkali Leach Wash PSNS

Pollutant or Pollutant Property

377.0
3,091. 40
3,845.40

501,410.0

Maximum for
Any One Day

339.30
1,394.90
1,583.40

220,922.0

Maximum for
Monthly Average

Metric Units - mg/kkg of sodium tungstate produced
English Units - 1bs/bi11ion 1bs of sodium tungstate produced

Lead 4,670.0 4,203.0
Selenium 38,294.0 17,279.0
Zinc 47,634.0 19,614.0
Ammonia (as N) 6,211,100.0 2,736,620.0

(d) Ion-Exchange Raffinate PSNS

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

Metric Units - mg/kkg of ammonium tungstate produced
English Units - lbs/bi11ion lbs of ammonium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)
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5,120.0
41,984.0
52,224.0

6,809,600.0

4,608.0
18,944.0
21,504.0

3,000,320.0



(e) Calcium Tungstate Precipitate Wash PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of calcium tungstate produced
English Units - lbs/billion lbs of calcium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)

3,720.0
30,504.0
37,944.0

4,947,600.0

3,348.0
13,764.0
15,624.0

2,179,920.0

(f) Crystallization and Drying of Ammonium Paratungstate
PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium paratungstate produced
English Units lbs/billion lbs of ammonium paratungstate

produced

Lead
Selenium
Zinc
Ammonia (as N)

o
o
o
o

o
o
o
o

(g) Ammonium Paratungstate Conversion to Oxides Wet Air
Pollution Control PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of "blue" oxide (W03) produced
English Units - 1bs/billion 1bs of "blue" oxide (W03) produced

Lead
Selenium
Zinc
Ammonia (as N)

17

2,090.0
17,138.0
21,318.0

2,779,700.0

1,881.0
7,733.0
8,778.0

1,224,740.0



(h) Reduction to Tungsten Wet Air Pollution Control PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungsten produced
English Units - lbs/billion lbs of tungsten produced

Lead
Selenium
Zinc
Ammonia (as N)

940.0
7,708.0
9,588.0

1,250,200.0

846.0
3,478.0
3,948.0

550,840.0

(i) Reduction to Tungsten Water of Formation PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungsten reduced
English Units - lbs/billion lbs of tungsten reduced

Lead
Selenium
Zinc
Ammonia (as N)

1,940.0
15,908.0
19,788.0

2,580,200.0

1,746.0
7,178.0
8,148.0

1,136,840.0

7. BCT is proposed 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. The following BCT effluent limitations are proposed
for existing direct dischargers:

(a) Tungstic Acid Rinse
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Mon1:hly Average

TSS
pH

Metric Units - mg/kkg of tungstic acid produced
English Units - lbs/bi1lion lbs of tungstic acid produced

1,951,600.0 952,000.0
Within the range of 7.5 to 10.0

at all time:;
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(b) Acid Leach Wet Air Pollution Control
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

TSS
pH

Metric Units - mg/kkg of tungstic acid produced
English Units - Ibs/billion lbs of tungstic acid produced

1,545,700.0 754,000.0
Within the range of 7.5 to 10.0

at all times

(c) Alkali Leach Wash
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of sodium tungstate produced
English Units - lbs/billion lbs of sodium tungstate produced

TSS 1,914,700.0 934,000.0
pH Within the range of 7.5 to 10.0

at all times

(d) Ion-Exchange Raffinate
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium tungstate produced
English Units - lbs/billion lbs of ammonium tungstate produced

TSS 2,099,200.0 1,024,000.0
pH Within the range of 7.5 to 10.0

at all times

(e) Calcium Tungstate Precipitate Wash
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

MetrIc Units - mg/kkg of calcium tungstate produced
English Units - lbs/billion lbs of calcium tungstate produced

TSS
pH

1,525,200.0 744,000.0
Within the range of 7.5 to 10.0

at all times
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(f) Crystallization and Drying of Ammonium Paratllngstate
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium paratungstate produced
English Units - lbs/billion lbs of ammonium paratungstate

produced

TSS 0 0
pH Within the range of 7 .. 5 to 10.0

at all times

(g) Ammonium Paratungstate Conversion to Oxides
Wet Air Pollution Control
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of "blue" oxide (W03) produced
English Units - lbs/billion lbs of "blue" oxide (W03) produced

TSS 856,900.0 418,000.0
pH Within the range of 7.5 to 10.0

at all times

(h) Reduction to Tungsten Wet Air Pollution Control
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungsten produced
English Units - lbs/billion lbs of tungsten produced

TSS 3,001,200.0 1,464,000.0
pH Within the range of 7.5 to 10.0

at all times

(i) Reduction to Tungsten Water of Formation
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

TSS
pH

Metric Units - mg/kkg of tungsten reduced
English Units - lbs/billion lbs of tungsten reduced

795,400.0 388,000.0
Within the range of 7.5 to 10.0

at all times
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PRIMARY TUNGSTEN SUBCATEGORY

SECTION III

INDUSTRY PROFILE

This section of the primary tungsten supplement describes the raw
materials and processes used in producing primary tungsten and
presents a profile of the primary tungsten plants identified in
this study. For discussion of the purpose, authority, and meth
odology for this study, and a general description of the nonfer
rous metals manufacturing category, refer to Section III of the
General Development Document.

In the early 1780's, tungstic acid was first isolated from
scheelite and wolframite and, shortly thereafter, tungsten was
obtained by both carbon and hydrogen reduction of wolframite
[(Fe,Mn)W04]. Hydrogen reduction is still a key step in the
production of tungsten powder from which other finished products
are derived. From the mid-nineteenth century through the first
third of this century, tungsten was used chiefly as an alloying
agent in steel. During the last 30 years, however, tungsten uses
have increased to include production of carbides and alloys. The
1974 production use breakdown was 68 percent carbide, 15 percent
pure metal, and 15 percent alloy. Another two percent was used
to manufacture various metal compounds (2).

DESCRIPTION OF PRIMARY TUNGSTEN PRODUCTION

The production of tungsten metal can be divided into three dis
tinct stages - leaching of ore concentrates, purification to
ammonium paratungstate (APT), and the reduction of APT to metal.
The actual processes used in each stage vary with the type and
purity of the raw material used. The primary tungsten production
process is presented schematically in Figure 111-1 and described
below.

RAW MATERIALS

The principal domestic ores used to produce ammonium paratung
state and tungsten metal powder are ferberite (FeW04) and
scheelite (CaW04). Both of these ores are mined principally in
California and Colorado.

LEACHING OF ORE CONCENTRATES

Scheelite ores of high quality (i.e., low concentrations of
molybdenum and complexing elements such as phosphorus, arsenic,
and silicon) are usually leached with hot hydrocholoric acid
(HCl). An insoluble tungstic acid intermediate (HZW04) is
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formed. The acidic tungstic acid rinse water and HCI fi~me con
trol scrubber water are wastewater sources.

Lower quality scheelite ores and some wolframite ores,
(Fe,Mn)W04, may be digested using a soda-autoclave leach
process that uses high temperatures and soda ash in quantities
greater than stoichiometric amounts to produce a sodium tungstate
intermediate (Na2W04). If molybdenum impurities are present,
the ore concentrates are reacted with sodium hydrosulfide (NaHS)
to precipitate molybdenum trisulfide (MoS3).

Higher quality wolframite ores are processed using an alkaline
leaching method. This method, which also produces a sodium
tungstate intermediate, involves digestion with a strong caustic
solution, usually sodium hydroxide (NaOH). The sodium tungstate
solution is filtered to remove soluble impurities. Sodium
tungstate is crystallized from the filtrate, and the relnaining
caustic solution is recycled or wasted.

PURIFICATION TO AMMONIUM PARATUNGSTATE

Purification of the tungstic acid intermediate (H2W04) is
more direct than that for sodium tungstate. After filtering and
washi~g to remove soluble calcium chloride (CaC1 2), the tung
stic acid is dissolved in ammonium hydroxide (NH40H). j~PT is
obtained from the crystallization of the resulting ammonia tung
state (AT) solution. Wet air pollution control wastewater
associated with the drying of the APT crystals generally has
treatable concentrations of ammonia.

The purification of the sodium tungstate intermediate can follow
two basic routes. The classical approach is to precipitate cal
cium tungstate (synthetic scheelite) from the sodium tungstate
solution by adding calcium chloride; a waste supernatant solution
which is high in sodium chloride results. The calcium tungstate
(CaW04) can then be digested with hydrochloric acid (HCI).
From this point, the purification is the same as described above
for the purification of tungstic acid intermediate - dissolution
with ammonia followed by crystallization.

The second approach for purifying the sodium tungstate interme
diate is a newer extraction method. The sodium tungstate solu
tion is converted to ammonia tungstate solution in a liquid
ion-exchange system. After equilibration with ammonium hydrox
ide, APT is recovered by filtration and crystallization. The
raffinate from the ion exchange process is a wastewater source.

REDUCTION TO METAL

Dried APT is calcined in indirectly heated rotary furnaces to
drive off ammonia and produce tungsten oxides (WOx). The type
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of oxide produced is a function of furnace atmosphere (N2,
H2' etc.) and temperature. The calciners are often equipped
with wet scrubbers whose wastewaters contain treatable concen
trations of ammonia.

Tungsten oxides are reduced to metal powder in high temperature
(>700 0 C) furnaces. The reducing agent is typically hydrogen
(H2)' Powders of various particle sizes are produced by vary
ing furnace reaction time, temperature gradient, hydrogen flow,
and layer thickness. Water of formation and scrubber wastewater
may be associated with this step.

PROCESS WASTEWATER SOURCES

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

1. Tungstic acid rinses,
2. Acid leaching wet air pollution control,
3. Alkali leach wash,
4. Ion-exchange raffinate,
5. Calcium tungstate precipitate wash,
6. Crystallization and drying of ammonium paratungstate,
7. Ammonium paratungstate conversion to oxides wet air

pollution control,
8. Reduction to tungsten wet air pollution control) and
9. Reduction to tungsten water of formation.

OTHER WASTEWATER SOURCES

There are other waste streams associated with the primary
tungsten subcategory. These waste streams include, but are not
limited to:

1. Stormwater runoff, and
2. Maintenance and cleanup water.

These waste streams are not considered as a part of this rulemak
ing. EPA believes that the flows and pollutant loadings associ
ated 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 403 of the CWA.

AGE, PRODUCTION, AND PROCESS PROFILE

Figure 111-2 shows the location of the eight primary tungsten
plants operating in the United States. Six of the eight plants
are located in states around the Great Lakes while one is located
in California and the other in Alabama. All but the one in
California are in net precipitation areas.
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Table 111-1 shows the relative age and discharge status of the
tungsten plants and illustrates that many plants were built
around the time of World War II. The average plant agE~ is
between 25 and 35 years. From Table 111-2, it can be seen that
four plants produce over 1,000 tons/yr of metal, while three
others produce less than 250 tons/yr. Mean production is about
1,000 tons/yr.

Table 111-3 provides a summary of the number of plants generating
wastewater for the waste streams associated with various proces
ses and the number of plants with the process.
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Table 111-1

INITIAL OPrnATING YEAR (RAN;E) SlMMARY OF PLANI'S
IN mE HUMARY T(NQ)'rEN SUBCA'l'E<lRY BY DISCHARGE TYPE

Initial Operating Year (Range)

1972- 1967-
(Plant Age in Years)

1937-1982- 1957- 1947- 1927- .Before
1973 1968 1958 1948 1938 1928 1918 1918

Type of· Plant (0-10) (11-15) (16-25) (26-35) (36-45) (46-55) (56-65) (65+) Total

Direct 0 0 0 1 1 0 0 0 2

Indirect 0 0 1 0 1 1 0 0 3

N
U1 Zero 0 1 1 a 1 a 0 a 3- - - - - - - -

Total 0 1 2 1 3 1 0 0 8



Table 111-2

PRODUcrICN RANGES FUR TIlE PRIMARY ~STEN SUBCATEGORY

Tungsten Production Range for 1976

0-250 251-1,000 1,001-5,000 Total Number
Type of Plant tons/yr tons/yr tons/yr of Plants

Direct 0 1 1 2

Indirect 2 0 1 3

Zero 1 0 2* 3

8

~e plant here produces APT, not tungsten ~tal.
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Table 111-3

SUMMARY OF SUBCATEGORY PROCESSES AND ASSOCIATED WASTE STREAMS

N
-.....J

Waste Stream

Tungstic Acid Rinse

Acid Leaching Air Pollution Control

Alkali Leach Wash

Ion-Exchange Raffinate

Calcium Tungstate Precipitate Wash

Crystallization and Drying of Ammonium
Paratungstate

Ammonium Paratungstate Conversion to Oxides
Air Pollution Control

Reduction to Tungsten Air Pollution Control

Reduction to Tungsten Water of Formation

Number of
Tungsten Plants

With Process

2

2

4

2

4

4

6

5

6

Number of Plants
Reporting Generation

of Wastewater*

2

1

2

2

4

1

4

3

5

~

l1li.....-

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

SECTION IV

SUBCATEGORIZATION

As discussed in Section IV of the General Development Document,
the nonferrous metals manufacturing category has been subcate
gorized to take into account pertinent industry characteristics,
manufacturing process variations, and a number of other factors
which affect the ability of the facilities to achieve effluent
limitations. This section summarizes the factors considered
during the designation of the primary tungsten subcategory and
its related subdivisions. Production normalizing parameters for
each subdivision will also be discussed.

FACTORS CONSIDERED IN SUBCATEGORIZATION

The following factors were evaluated for use in subcategorizing
the nonferrous metals manufacturing category:

1. Metal products, co-products, and by-products;
2. Raw materials;
3. Manufacturing processes;
4. Product form;
5. Plant location;
6. Plant age;
7. Plant size;
8. Air pollution control methods;
9. Meteorological conditions;

10. Treatment costs;
11. Nonwater quality aspects;
12. Number of employees;
13. Total energy requirements; and
14. Unique plant characteristics.

Evaluation of all factors that could warrant subcategorization
resulted in the designation of the primary tungsten subcategory.
Three factors were particularly important in establishing these
classifications: the type of metal produced, the nature of the
raw material used, and the manufacturing processes involved.

In Section IV of the General Development Document, each of these
factors is described, and the rationale for selecting metal
product, manufacturing process, and raw materials as the princi
pal factors used for subcategorization is discussed. On this
basis, the nonferrous metals manufacturing category (phase I) was
divided into 12 subcategories, one of them being primary
tungsten.
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FACTORS CONSIDERED IN SUBDIVIDING THE PRIMARY TUNGSTEN
SUBCATEGORY

The factors listed previously were each evaluated when consider
ing subdivision of the primary tungsten subcategory. In the
discussion that follows, the factors will be described as they
pertain to this particular subcategory.

The rationale for considering further subdivision of the primary
tungsten subcategory is based primarily on differences in the
production processes and raw materials used. Within this sub
category, a number of different operations are performed, which
mayor may not have a water use or discharge, and whicl1 may
require the establishment of separate effluent limitations.
While primary tungsten is still considered a single subcategory,
a more thorough examination of the production processes has
illustrated the need for limitations and standards based on a
specific set of waste streams. Limitations will be based on
specific flow allowances for the following subdivisions:

1. Tungstic acid rinse,
2. Acid leach wet air pollution control,
3. Alkali leach wash,
4. Ion-exchange raffinate,
5. Calcium tungstate precipitate wash,
6. Crystallization and drying of ammonium paratungstate,
7. Ammonium paratungstate conversion to oxides wet air

pollution control,
8. Reduction to tungsten wet air pollution control, and
9. Reduction to tungsten water of formation.

These subdivisions follow directly from differences within the
three distinct production stages of primary tungsten; leaching of
ore concentrates, purification to APT, and reduction to metal.
Generally, a specific plant will either process ore to APT,
reduce APT to metal, or utilize all three stages of production
and process ore concentrate all the way to tungsten metal.

Leaching of ore concentrates gives rise to the first three sub
divisions. The acidic rinses of insoluble tungstic acid are a
major source of wastewater directly attributable to leaching with
HCI. Wastewaters from scrubbers which are used to control HCl
fumes may also be significant sources of pollutants. If the
alkali leaching process is used, the decantation of sodium
tungstate may produce a waste stream unless it is recycled in
some way.
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Differences in methods of purifying the two intermediates-
sodium tungstate and tungstic acid--into APT resulted in the
fourth, fifth, and sixth subdivisions. If sodium tungstate is
the intermediate from leaching, calcium tungstate (synthetic
scheelite) may be precipitated by adding calcium chloride,
CaC12. The filtrate from this process is a wastewater which
contains sodium chloride, NaCl. If the liquid ion-exchange route
is chosen to convert sodium tungstate to APT, a raffinate stream
is a potential discharge.

Plants which produce APT crystallize it from solution. Conse
quently the spent mother liquor may create another discharge
situation. Some plants use a combination of recycle or evapora
tion if it is feasible for this process. An ammonia recovery
system is commonly economically viable for this waste stream.

The final production stage, reduction of APT to metal, also has
three subdivisions associated with it. The decomposition of APT
to tungsten oxides drives off ammonia which is usually contained
with some type of wet scrubbing system. The reduction of oxides
to tungsten metal in reduction furnaces will also require a wet
scrubber to clean the reduction furnace offgases. The reduction
of W03 to tungsten metal in a hydrogen atmosphere will produce
a "water of formation." This water may pass in a vapor phase
through the scrubber system or may be condensed separately;
consequently, a separate subdivision has been included to account
for this potential discharge.

OTHER FACTORS

The other factors considered in this evaluation either support
the establishment of the nine subdivisions or 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 subcate
gorization which has been applied. 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 metal plants.

PRODUCTION NORMALIZING PARAMETERS

As discussed previously, the effluent limitations and standards
developed in this document establish mass limitations on the dis
charge of specific pollutant parameters. To allow these regula
tions to be applied to plants with various production capacities,
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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 tungsten product or inter
mediate produced will be used as the PNP. Thus, the PNPs for the
nine subdivisions are as follows:

Subdivision

1. Tungstic acid rinse
2. Acid leach wet air pollution

control
3. Alkali wash leach

4. Ion-exchange raffinate

5. Calcium tungstate precipitate
wash

6. Crystallization and drying
of ammonium paratungstate

7. Ammonium paratungstate con
version to oxides wet air
pollution control

8. Reduction to tungsten wet
air pollution control

9. Reduction to tungsten water
of formation

PNP

kkg of tungstic acid produced
kkg of tungstic acid produced

kkg of sodium tungstate pro
duced

kkg of ammonium tungstate
produced

kkg of calcium tungstate
produced

kkg of ammonium paratungstate
produced

kkg of "blue" oxide (W03)
produced

kkg of tungsten produced

kkg of tungsten produced

Other PNPs were considered. The use of production capacity
instead of actual production was eliminated from consideration
because the mass of the pollutant produced is more a function of
true production than of installed capacity. The use of some com
mon intermediate (i.e., ammonium paratungstate or tungsten metal)
as a basis for PNPs for all processes was rejected since not all
plants follow the same production path to get to the specific
end-product. Additionally, some plants divert part of their
intermediate products (e.g., sodium tungstate and tungsten acid)
and sell them as by-products 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.
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PRIMARY TUNGSTEN SUBCATEGORY

SECTION V

WATER USE AND WASTEWATER CHARACTERISTICS

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

Section V of the General Development Document contains a detailed
description of the data sources and methods of analysis used to
characterize wastewater from the nonferrous metals manufacturing
category. To summarize this information briefly, two principal
data sources were used; 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 primary tung
sten 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. Wastewater samples were
collected in two phases: screening and verification. The first
phase, screen sampling, was to identify which toxic pollutants
were present in the wastewaters from production of the various
metals. Screening samples were analyzed for 128 of the 129 toxic
pollutants and other pollutants deemed appropriate. (Because the
analytical standard for TCDD was judged to be too hazardous to be
made generally available, samples were never analyzed for this
pollutant. There is no reason to expect that TCDD would be
present in nonferrous metals manufacturing wastewater.) A total
of four plants were selected for sampling in the primary tungsten
subcategory; one for screening, three for verification. In
general, the samples were analyzed for three classes of pollu
tants: toxic organic pollutants, toxic metal pollutants, and
criteria pollutants (which includes both conventional and
nonconventional pollu- tants).

As described in Section IV of this supplement, the primary
tungsten subcategory has been split into nine subdivisions or
wastewater sources, so that the proposed 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
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each subdivision are addressed separately in the discussions that
follow. These wastewater sources are:

1. Tungstic acid rinse water,
2. Acid leach wet air pollution control,
3. Alkali leach wash,
4. Ion-exchange raffinate,
5. Calcium tungstate precipitate wash,
6. Crystallization and drying of ammonium paratungstate,
7. Ammonium paratungstate conversion to oxides

wet air pollution control,
8. Reduction to tungsten wet air pollution control, and
9. Reduction to tungsten water of formation.

WASTEWATER FLOW RATES

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 differE~ntiated 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 tungsten product and is therefore based on the sum of
recycle and make-up flows to a given process. Wastewat:er 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 treat
ment, disposal, or discharge per mass of tungsten prodtlced.
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, acid
leaching scrubber water flow is related to the producti.on of the
tungstic acid intermediate. As such, the discharge rate is
expressed in liters of scrubber water per metric ton of tungstic
acid produced (gallons of scrubber water per ton of tungstic
acid).

The production normalized discharge flows were compiled and sta
tistically analyzed by stream type. These production normalized
water use and discharge flows are presented by subdivision in
Tables V-I through V-9 at the end of this section. Where appro
priate, 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,
BPT, and pretreatment flows are selected for use in calculating
the effluent limitations.

The water use and discharge rates shown do not include nonprocess
wastewater, such as rainfall runoff and noncontact cooling water.
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WASTEWATER CHARACTERISTICS DATA

Data used to characterize the various wastewaters associated with
primary tungsten production come from two sources--data collec
tion portfolios and analytical data from field sampling trips.

DATA COLLECTION PORTFOLIOS

In the data collection portfolios, the tungsten plants that dis
charge wastewater were asked to specify the presence or absence
of toxic pollutants in their wastewater. In all cases, the
plants indicated that the toxic organic pollutants were believed
to be absent. However, nearly all of the plants stated that they
either knew the metals to be present or they believed the metals
to be absent. The responses for the metals are summarized
below:*

Known Believed Believed Known
Pollutant Present Present Absent Absent

Antimony 1 1 4 1
Arsenic 3 0 3 1
Asbestos 0 0 6 1
Beryllium 0 0 6 1
Cadmium 2 0 4 1
Chromium 3 1 2 1
Copper 4 1 2 0
Cyanide 1 0 5 1
Lead 3 0 3 1
Mercury 2 1 3 1
Nickel I 2 3 I
Selenium 0 0 6 I
Silver 3 I 3 0
Thallium 0 0 7 0
Zinc 4 1 2 0

FIELD SAMPLING DATA

In order to quantify the concentrations of pollutants present in
wastewater from primary tungsten plants, wastewater samples were
collected at four plants, which represents half of the primary
tungsten plants in the United States. Diagrams indicating the
sampling sites and contributing production processes are shown in
Figures V-I through V-4 (at the end of this section).

*Two plants which produce tungsten metal have been omitted due
to lack of data.
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Raw wastewater data are summarized in Tables V-IO through V-15
(at the end of this section). Analytical results for tungstic
acid rinse water, ion-exchange raffinate, and oxides reduction
furnace scrubber water are given in Tables V-IO, V-II, and V-12,
respectively. Table V-13 presents data on tungstic acid rinse
water after lime and settle treatment. Analytical results at
various points in the treatment scheme of plant C are summarized
in Table V-15. Note that the stream numbers listed in the tables
correspond to those given in individual plant sampling site
diagrams, Figures V-I through V-5. Where no data is listed for a
specific day of sampling, the wastewater samples for the stream
were not collectd. If the analyses did not detect a pollutant in
a wastestream, the pollutant was omitted from the table.

The field sampling data for raw wastewater and source water indi
cate that the concentrations of bis(2-ethylhexyl) phthalate,
chloroform, di-n-octyl phthalate, and zinc in the source water
were, in some cases, equal to or greater than their concentra
tions in the raw wastewater. This may imply that the presence of
these materials in the raw wastewater is the result of source
water composition rather than the processes used.

The data tables include some samples measured at concemtrations
considered not quantifiable. The base-neutral extract:able, acid
extractable, and volatile organics generally are consi.dered 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. Nonquantifiable results are
designated in the tables with an asterisk (double astE!risk for
pesticides).

These detection limits shown on the data tables are not the same
in all cases as the published detection limits for these pollu
tants by the same analytical methods. The detection limits used
were reported with the analytical data and hence are t:he appro
priate limits to apply to the data. Detection limit ,rariation
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 calibra
tion, variation in stock solutions, and variation in operators.

The statistical analysis of data includes some sample8 measured
at concentrations considered not quantifiable. Data reported as
an asterisk are considered as detected but below quantifiable
concentrations, and a value of zero is used for averaging. Toxic
organic, nonconventional, and conventional pollutant data
reported with a "less than" sign are considered as det:ected, but
not further quantifiable. A value of zero is also used for
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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 consequently were not used in the calculation of
the average. For example, three samples reported as ND, *, and
0.021 mg/1 have an average value of 0.010 mg/l.

Appropriate tubing or background blank and source water concen
trations 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 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

WASTEWATER CHARACTERISTICS AND FLOWS BY SUBDIVISION

Since primary tungsten 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 and explanations for variations of water
use within each subdivision will also be discussed.

TUNGSTIC ACID RINSE WATER

Both plants that leach scheelite ores or calcium tungstate
(synthetic schee1ite) with hydrochloric acid to produce tungstic
acid (H2W04) also use water to rinse the insoluble H2W04'
The spent rinse water is discharged. The production normalized
water use and discharge rates for tungsten acid rinses are given
in Table V-I in liters per metric ton of tungstic acid produced.

Table V-IO summarizes the field sampling data on spent tungsten
acid rinse water from two plants. From this data, it can be seen
that tungsten acid rinses can be characterized by acidic pH;
treatable concentrations of many metals including lead and zinc;
and treatable concentrations of suspended solids.

ACID LEACH WET AIR POLLUTION CONTROL

Plants that acid leach use wet scrubbing systems for the control
of HCI fumes. One plant recycled this water and the other dis
charged all of it. Table V-2 presents the production normalized
water use and discharge flows for acid leach scrubber water in
liters per metric ton of tungstic acid produced.
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The Agency did not specifically sample this wastestream, but the
stream's major characteristics should be very similar to the raw
wastewater data from tungstic acid rinse water, Table V-ID. That
is, the scrubber water is expected to be acidic (pH of approxi
mately 2).

ALKALI LEACH WASH

Four plants reported using water for an alkali leaching step in
which wolframite type ores, (Fe,Mn)W04, are digested in a
caustic environment to produce sodium tungstate, Na2W04.
Na2W04 is filtered from the digestion-wash liquor and the
filtrate may be evaporated, recycled, o~ discharged. Table V-3
presents the production normalized water use and discharge flows
for alkali leach wash water in liters per metric ton of sodium
tungstate produced.

Although this waste stream was not sampled, it is assumed that
many of the impurities that were leached away in the acid leach
ing process will also be present in the alkali leach wash since
both start from ore concentrates. Consequently, treatable con
centrations of metals and suspended solids are expected. Waste
wat~r characteristics for acid leaching are shown in Table V-lD.

ION-EXCHANGE RAFFINATE

Two plants use a liquid ion-exchange method for producing
ammonium tungstate (AT) from sodium tungstate. A raffinate
stream will be discharged. Table V-4 presents the production
normalized water use and discharge flows for this waste stream.
These flows are given in liters per metric ton of AT produced.
Differences between the normalized flows can be attributed to
slight differences in the processes themselves.

Table V-II presents field sampling data for an ion-exchange
raffinate stream at one of the plants. This stream has measura
ble concentrations of organics such as acenaphthene, naphthalene,
acenaphthylene and fluorene, since an organic resin may be used
in the ion-exchange process. The sampling data also indicate
that the stream is acidic (pH of approximately 2.5) and contains
metals, suspended solids, and ammonia.

CALCIUM TUNGSTATE PRECIPITATION WASH

Four plants report a flow associated with calcium tungstate
(synthetic scheelite) precipitation. In this intermediate step,
sodium tungstate is converted to calcium tungstate by mixing with
a calcium chloride solution. No plants reported recycling this
wastewater. The production normalized water use and discharge
flows are reported in Table V-5 as liters per metric ton of
calcium tungstate produced.
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The Agency did not collect any raw wastewater samples from this
operation during the field sampling program. It is expected that
the waste filtrate will contain the same metals resulting from
ore concentrate impurities which were found in other primary
tungsten process waste streams. The sampling data for tungstic
acid rinse water, Table V-IO, is assumed to be fairly representa
tive of the metals and conventional pollutants found in the
calcium tungstate wash water. Calcium tungstate wash water is
not expected to be as acidic, however.

CRYSTALLIZATION AND DRYING OF AMMONIUM PARATUNGSTATE

All four plants which produce ammonium paratungstate (APT) report
that wastewater is associated with the crystallization and drying
step. APT crystals are precipitated and filtered from an aqueous
mother liquor. This mother liquor is usually recycled or evapo
rated after ammonia recovery. The drying of crystals may require
a wet scrubber to control the ammonia which is driven off in the
drying process. This scrubber water is usually stripped of
ammonia and then recycled or discharged. Table V-6 presents the
production normalized water use and discharge flows for this
subdivision in liters per metric ton of APT produced.

The most significant pollutant characteristic associated with
this stream is the concentration of ammonia. Although the Agency
did not specifically sample APT drying scrubber water or mother
liquor, the metal constituents present should be similar to those
given in the sampling data in Table V-12. This table gives data
for scrubber water from a reduction furnace. The major differ
ence between this data and APT drying scrubber water would be the
concentrations of ammonia associated with APT drying.

AMMONIUM PARATUNGSTATE CONVERSION TO OXIDES WET AIR POLLUTION
CONTROL

Six plants report using water in converting APT to tungsten
oxides (WOx). In all cases a wet scrubbing system is used to
control the ammonia which is driven off when APT is calcined to
oxides in rotary furnaces. Two of the six plants evaporate or
recycle this scrubber water. To calculate production normaliza
tion factors, all oxides were assumed to be the common "blue"
oxide, W03. Thus, production normalized water use and dis
charge flows are presented as liters of water per metric ton of
"blue" oxide (W03) in Table V-7.

Table V-12 summarizes the field sampling data for the pollutants
detected in a stream which should be representative of APT reduc
tion scrubber water with regard to toxic pollutants. Addition
ally, treatable concentrations of ammonia and suspended solids,
and an alkaline pH are expected. The ammonia will be present in
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the wastewater from this scrubber because it evolves as the APT
is converted to an oxide. The presence of ammonia causes the pH
to be elevated.

REDUCTION TO TUNGSTEN WET AIR POLLUTION CONTROL

Five plants that reduce tungsten oxides to tungsten metal report
using water in a wet scrubbing system. The scrubbing system is
used to control particulates from the furnace operation, although
some plants use a hydrogen recovery system, too. Table V-8 gives
production normalized water use and discharge flows in liters per
metric ton of tungsten metal for the five plants which use water.
As shown in Table V-8, two plants use a total recycle of this
stream.

Particulates and soluble salts from fluxes used in the reduction
furnaces will characterize this waste stream. Treatable concen
trations of ammonia and an alkaline pH may also be found. Table

V-12 presents field sampling data for samples taken from two
different reduction furnace scrubber waters.

REDUCTION TO TUNGSTEN METAL WATER OF FORMATION

Plants that reduce oxides to tungsten metal in a hydrogen atmo
sphere may generate a water of formation as generalized by the
following reaction:

In some plants this water may be recondensed in the reduction
furnace scrubber system. Production normalized water use and
discharge flows for this subdivision are presented in Table V-9
in liters per metric ton of tungsten metal. It should be noted
that since this is a water of formation, no water will actually
be used in this process.

The wastewater characteristics of this stream should be very
similar to those for the scrubber waters from reduction to metal
furnaces as described above. Table V-l2 is the field sampling
data that is associated with this stream.
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Table V-I

WATER USE AND DISCHARGE RATES FOR TUNGSTIC ACID
RINSE WATER

(103 l/kkg of Tungstic Acid Produced)

Production
Production Normalized

Percent Normalized Discharge
Plant Code Recycle Water Use Flow

9011 0 57.6 57.6

9014 0 37.6 37.6

43



Table V-2

WATER USE AND DISCHARGE RATES FOR ACID LEACH
WET AIR POLLUTION CONTROL

(103 l/kkg of Tungstic Acid Produced)

Production
Production Normalized

Percent Normalized Discharge
Plant Code Recycle Water Use Flow

9011 0 37.7 37.7

9014 100 15.0 0
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Table V-3

WATER USE AND DISCHARGE RATES FOR ALKALI LEACH WASH
(103 l/kkg of Sodium Tungstate Produced)

Plant Code

9011

9012

9014

9017

Percent
Recycle

(100%
Evapora
tion)

o
NR

o

Production
Normalized
Water Use

24.4

10.7

NR

82.6

Production
Normalized
Discharge

Flow

o

10.7

o

82.6

NR - Present but data not reported in dcp.
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Table V-4

WATER USE AND DISCHARGE RATES FOR ION-EXCHANGE
RAFFINATE

(103 l/kkg of Ammonium Tungstate Produced)

Production
Production Normalized

Percent Normalized Discharge
Plant Code Recycle Water Use Flow

9012 NR NR· 72.5

9017 0 29.8 29.8

NR - Present but data not reported in dcp.
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Table V-5

WATER USE AND DISCHARGE RATES FOR CALCIUM TUNGSTATE
PRECIPITATE WASH

(103 l/kkg of Calcium Tungstate Produced)

Production
Production Normalized

Percent Normalized Discharge
Plant Code Recycle Water Use Flow

9011 0 21.0 21.0

9012 NR NR NR

9014 0 65.8 65.8

9017 0 24.7 24.7

NR - Present but data not reported in dcp.
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Table V-6

WATER USE AND DISCHARGE RATES FOR AMMONIUM PARATUNGSTATE
CRYSTALLIZATION AND DRYING

(103 l/kkg of Ammonium Paratungstate Produce~d)

Plant Code

9011

9012

9014

9017

Percent
Recycle

(100%
Evapora

tion)

NR

100

NR

Production
Normalized
Water Use

.098

NR

NR

NR

Produ.ction
Norma.lized
Discharge

Flow

o

o
(I

68.6

NR - Present but data not reported in dcp.
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Table V-7

WATER USE AND DISCHARGE RATES FOR APT CONVERSION
TO OXIDES WET AIR POLLUTION CONTROL

(103 l/kkg of "blue" Oxide (W03)Produced)

Plant Code

9010

9011

9012

9014

9015

9018

Percent
Recycle

o
(lOO%

Evapora
tion)

o
o

100

o

Production
Normalized
Water Use

11.0

.05

36.8

7.43

NR

28.4

Production
Normalized
Discharge

Flow

11.0

o

36.8

7.43

o
28.4

NR - Present but data not reported in dcp.
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Table V-8

WATER USE AND DISCHARGE RATES FOR REDUCTION TO
TUNGSTEN WET AIR POLLUTION CONTROL
(103 l/kkg of Tungsten Produced)

Production
Production Normalized

Percent Normalized Discharge
Plant Code Recycle Water Use Flow

9012 0 426.0 426.0

9014 33 120.6 80.5

9015 100 NR 0

9016 100 NR 0

9018 0 65.9 65.9

NR - Present but data not reported in dcp.
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Table V-9

WATER USE AND DISCHARGE RATES FOR REDUCTION TO
TUNGSTEN WATER OF FORMATION

(103 l/kkg of Tungsten Produced)

Production
Production Normalized

Percent Normalized Discharge
Plant Code Recycle Water Use Flow

9010 NR 0 19.4

9011 NR 0 0

9012 NR 0 NR

9014 NR 0 NR

9018 NR 0 NR

NR - Present but data not reported in dcp.
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Table V-IO

PRIMARY TUNGSTEN SAMPLING DATA
TUNGSTIC ACID RINSE

RAW WASTEWATER

Concentrations (mg/l, except as noted)

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

Toxic Pollutants (a)

1. acenaphthene 220 1 * ND

4. benzene 64 2 * * * * *
220 2 ND * * *

VI 6. carbon tetrachloride 64 2 ND ND NO NDN

8. 1,2,4-trichlorobenzene 64 7 ND ND

10. 1,2-dichloroethane 64 2 ND NO NO • ND
220 2 NO ND NO

14. 1,1,2-trichloroethane 220 2 NO ND ND

15. 1,1,2,3-tetrachloroethane 220 2 * * * *
23. chloroform. 64 2 .075 .025 .017 .043 .028

220 2 * NO ND

25. 1,2-dichlorobenzene 64 i NO ND

29. 1,I-dichloroethylene 64 2 ND ND ND .019 .019
220 2 ND NO ND

38. ethylbenzene 220 2 NO ND ND



Table V-10 (Continued)

PRIMARY TUNGSTEN SAMPLING DATA
TUNGSTIC ACID RINSE

RAW WASTEWATER

Concentrations (mg/l, except as noted)

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

44. methylene chloride 220 2 ND ND ND

47. bromoform 220 2 ND ND ND

48. dichlorobromomethane 64 2 ND ND ND ND
220 2 ND ND ND

VI
LV

51- chlorodibromome thane 220 2 ND ND ND

55. naphthalene 64 7 ND * *
220 1 * ND

56. nitrobenzene 64 2 ND ND

66. bis(2-ethylhexyl) phthalate 64 1 0.06 0.94 0.94
220 1 0.058 * *

68. di-n-butyl phthalate 64 7 0.011 0.035 0.035

69. di-n-octyl phthalate 64 7 0.037 0.038 0.038

70. diethyl phthalate 64 7 ND ND

71- dimethyl phthalate 64 7 ND ND

76. chrysene 64 7 ND 0.024 0.024



Table V-I0 (Continued)

PRIMARY TUNGSTEN SAMPLING DATA
TUNGSTIC ACID RINSE

RAW WASTEWATER

Concentrations (mg/l, except as noted)

Stream Sample
Pollutant Code Type t Source Day 1 pay ~ Day 1 Average--

77. acenaphthylene 220 1 ND ND

78. anthracene (b) 64 7 NO <0.014 <0.014

81. phenanthrene (b) 220 1 <0.016 ND

VI
80. fluorene 220 1 * * *~

84. pyrene 64 7 * * *
85. tetrachloroethylene 64 2 * * * * *

220 2 * 0.012 * 0.006

86. toluene 220 2 NO * * *
87. trichloroethylene 64 2 <0.043 * NO <0.02 <0.015

220 2 NO * * *
89. aldrin 220 1 ND ND

95. alpha-endosulfan 220 1 ND ND

96. beta-endosulfan 220 1 NO ND

106. PCB-1242 (c) 220 1 ** ** **
107. PCB-1254 (c)
108. PCB-1221 (c)



Table V-10 (Continued)

PRIMARY TUNGSTEN SAMPLING DATA
TUNGST[C ACID RINSE

RAW WASTEWATER

Concentrations (mg/l t except as noted)

Stream Sample
Pollutant Code Type t Source Day 1 Day 2 Day 3 ~verage

109. PCB-1232 (d) 220 1 ** ** **
110. PCB-1248 (d)
111. PCB-1260 (d)
112. PCB-1 016 (d)

V1 114. antimony 220 1 <0.1 <0.1 <0.1
V1

115. arsenic 64 7 <0.01 7.2 7.2
220 1 <0.01 0.13 0.13

117. beryllium 64 7 <.001 0.03 0.03

118. cadmium 64 7 0.008 0.2 0.2
220 1 <0.002 0.03 0.03

119. chromium 64 7 <0.005 2.0 2.0
220 1 <0.005 0.1 0.1

120. copper 64 7 0.01 5.0 5.0
220 1 0.01 0.2 0.2

121. cyanide 64 7 0.009 0.02 0.009 0.0127
220 1 <0.001 <0.001

122. lead 64 7 <0.02 20.0 20.0
220 1 <0.02 <0.2 <0.2



Table V-10 (Continued)

PRIMARY TUNGSTEN SAMPLING DATA
TUNGSTIC ACID RINSE WATER

RAW WASTEWATER

Concentrations (mg/l, except as noted)

Stream Sample
Pollutant Code Type t Source Day 1 Day 2 Day 3 Average-

123. mercury 64 7 <0.0001 O.OOll O.OOll
220 1 <0.0001 0.0005 0.0005

124. nickel 64 7 <0.005 1.0 1.0
220 1 <0.005 <0.05 <0.05

V1
125. selenium 220 1 <0.01 <0.01 <0.01(j'\

126. silver 64 7 0.29 0.29
220 1 <0.02 <0.02 <0.02

127. thallium 64 7 <0.01 0.7 0.7
220 1 <0.1 <0.1 <0.01

128. zinc 64 7 0.08 2.0 2.0
220 1 0.1 0.6 0.6

Nonconventionals

ammonia 64 2 3.1 3.4 3.2 3.233

chemical oxygen demand 64 2 323 323
(COD) 220 2 22 22



V1
.......

Pollutant

chloride

phenols (total; by 4-AAP
method)

total organic carbon
(TOC)

Conventionals

oil and grease

total suspended solids
(TSS)

pH (standard units)

Table V-10 (Continued)

PRIMARY TUNGSTEN SAMPLING DATA
TUNGSTIC ACID RINSE

RAW WASTEWATER

Concentrations (mg/l, except as noted)

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

64 2 25,700 25,700
220 2 16,600 16,600

64 2 0.023 0.024 0.221 0.0893
220 2 0.029 0.029

64 2 6 6
220 2 4 4

64 2 6 2 11 6.33
220 2 1 3 2

64 7 209 209
220 2 19 19

64 1 0.85 0.6 1.0
220 1 1.80 1.80



V1
00

Table V-lO (Continued)

PRIMARY TUNGSTEN SAMPLING DATA
TUNGSTIC ACID RINSE

RAW WASTEWATER

(a) One sample from each stream was analyzed for acid extractable toxic organic pollutants;
none was reported above its analytical quantification concentration.

(b), (c), (d) Reported together.

tSamp1e type. Note: These numbers also apply to subsequent sampling data tables in this section.

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

*Indicates less than or equal to 0.01 mg!l.
**Indicates less than or equal to 0.005 mg!l.



Table V-II

PRIMARY TUNGSTEN SAMPLING DATA
ION-EXCHANGE RAFFINATE

RAW WASTEWATER

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code Type Source Day 1 Day 2 Day 3 Average-
Toxic Pollutants-

1. acenaphthene 219 7 * 0.111 0.111

4. benzene 219 2 ND * ND ND *
10. 1,2-dichloro- 219 2 ND * ND * *ethane

\J1
\0

l4.l,1,2-tri- 219 2 ND ND ND ND
chloroethane

15. 1,1,2,3-tetra- 219 2 * <0.043 * * <0.021
chloroethane

23. chloroform 219 2 * 0.014 * 0.036 0.017

29. 1,1-dichloro- 219 2 ND ND ND ND
ethylene

38. ethylbenzene 219 2 ND 0.011 ND * 0.0055

44. methylene 219 2 ND ND ND ND
chloride

47. bromoform 219 2 ND ND 0.036 0.053 0.0445

48. dichlorobromo- 219 2 ND ND ND ND
methane



Table V-II (Continued)

PRIMARY TUNGSTEN SAMPLING DATA
ION-EXCHANGE RAFFlNATE

RAW WASTEWATER

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code Type Source Day !. Day 2 Day 3 Average

51. chlorodibro- 219 2 ND 0.038 ND ND 0.038
momethane

55. naphthalene 219 7 * 1.078 1.078

66. bis(2-ethyl- 219 7 0.058 0.016 0.016
0'\ hexyl) phthalate
0

77. acenaphthylene 219 7 ND 0.112 0.112

78. anthracene (b) 219 7 <0.016 <0.325 <0.325
81. phenanthrene (b)

80. fluorene 219 7 * 0.06 0.06

85. tetrachloro- 219 2 * <0.053 0.026 0.037 <0.021
ethylene

86. toluene 219 2 ND 0.046 0.020 * 0.022

87. trichloro- 219 2 ND * ND ND *ethylene

89. aldrin 219 7 ND ND

95. alpha-endo- 219 7 ND ** **suI fan



Table V-II (Continued)

PRIMARY TUNGSTEN SAMPLING DATA
ION-EXCHANGE RAFFINATE

RAW WASTEWATER

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code Type Source Day 1 Dal2 Day 3 Average

96. beta-endo- 219 7 ND ND
sulfan

106. PCB-1242 (c) 219 7 ** ** **
108. PCB-1254 (c)
108. PCB-122l (c)
109. PCB-1232 (d) 219 7 ** ** **

0"1 110. PCB-1248 (d)t-'
111. PCB-1260 (d)
112. PCB-1016 (d)

114. antimony 219 7 <0.1 <0.1 <0.1

115. arsenic 219 7 <0.01 0.22 0.22

118. cadmium 219 7 <0.002 <0.02 <0.02

119. chromium 219 7 <0.005 <0.05 <0.05

120. copper 219 7 0.01 0.1 0.1

121. cyanide 219 7 0.002 0.003 0.002 0.0023

122. lead 219 7 <0.02 <0.2 <0.2

123. mercury 219 7 <0.0001 0.0003 0.0003



Table V-II (Continued)

PRIMARY TUNGSTEN SAMPLING DATA
ION-EXCHANGE RAFFlNATE

RAW WASTEWATER

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code T~ Source Day 1 Day 2 DayJ Average
•

124. nickel 219 7 <0.005 <0.05 <0.05

125. selenium 219 7 <0.01 <0.01 <0.01

126. silver 219 7 <0.02 0.1 0.1

127. thallium 219 7 <0.1 <0.1 <0.1

0'\ 128. zinc 219 7 0.1 <0.6 <0.6N

Nonconventionals

ammonia 219 2 134 162 1,790 695

chemical oxyren 219 2 127 127
demand (COD

phenols (total; 219 2 0.002 0.065 0.051 0.03933
by 4-AAP method)

total organic 219 2 28 28
carbon (TOC)



Table V-II (Continued)

PRIMARY TUNGSTEN SAMPLING DATA
ION-EXCHANGE RAFFINATE

RAW WASTEWATER

Conventionals

oil and grease

total suspended
solids (TSS)

pH (standard
units)

219

219

219

2

2

1

5

43

2.4

3

2.5

13

2.5

7

43

0\
W

(a) One sample was analyzed for the acid extractable toxic organic pollutants;
none was reported above its analytical quantification concentration.

(b), (c), (d) Reported together

*Less than or equal to 0.01 mg/l.
**Less than or equal to 0.005 mg/l.



Table V-12

PRIMARY TUNGSTEN SAMPLING DATA
OXIDES REDUCTION.FURNACE SCRUBBER

RAW WASTEWATER

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code Type Source Day 1 Day 2 Day 3 Average-
Toxic Pollutants

119. chromium 130 1 ND 0.04 0.04

123. mercury 130 1 0.0001 0.0002 0.0002
221 (a) 1 0.0001 0.0004 0.0004

128. zinc 130 1 <0.065 <0.06 <0.06
0\ 221(a) 1 0.1 0.06 0.06
+:'-

Nonconventionals

ammonia 130 1 0.5 0.0435 0.0435

chemical oxygen 130 1 0.48 . 0.48
demand (COD)

total organic 130 1 12 12
carbon (TOe)

Conventiona1s

oil and grease 130 1 74 74

pH (standard units) 130 1 12

(a) This sample was analyzed only for the toxic metal pollutant.



Table V-13

PRIMARY TUNGSTEN SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT B

Concentrations (mg/1, except as noted)
Stream Sample

Pollutant Code Type Source Day 1 Day 2 Day 3 Average

Toxic Pollutants

4. benzene 65 2 * <0.017 * * <0.022

10. 1,2-dichloro- 65 2 ND 0.015 ND 0.029 0.022
ethane

23. chloroform 65 2 0.075 0.031 0.041 0.083 0.052
(j\ 29. 1,1-dichloro- 65 2 ND ND 0.02 ND 0.02V1

ethylene

48. dich1orobromo- 65 2 ND 0.012 * * 0.004
methane

66. bis(2-ethy1- 65 7 0.06 0.797 0.797
hexyl)phtha1ate

68. di-n-butyl 65 7 0.011 0.078 0.078
phthalate

69. di-n-octy1 65 7 0.037 0.08 0.08
phthalate

87. trich1oro- 65 2 <0.043 <0.088 <0.045 <0.03 <0.054
ethylene



Table V-13 (Continued)

PRIMARY TUNGSTEN SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT B

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code Type Source Day 1 Day 2 Day 3 Average-
115. arsenic 65 7 <0.01 0.08 0.08

118. cadmium 65 7 0.008 0.08 0.08

119. chromium 65 7 <0.005 <0.0543 <0.0543

120. copper 65 7 0.01 0.07 0.07

121. cyanide 65 7 0.05 0.004 0.006 0.001 0.0037
(j'I

0" 122. lead 65 7 <0.02 <0.2 <0.2

124. nickel 65 7 <0.005 0.1 0.1

126. silver 65 7 <0.02 0.03 0.03

127. thallium 65 7 <0.1 0.9 0.9

128. zinc 65 7 0.08 <0.6 <0.6

Nonconventionals

ammonia 65 ? I. n I. " ') .., I ........ "'t' • ;7 "'t.L .:;) • I '+. L I

chemical oxygen 65 2 53 53
demand (COD)

chloride 65 2 19,100 19,100



Table V-13 (Continued)

PRIMARY TUNGSTEN SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT B

phenols (total; by 65 2 1.55 1.17 0.62 1.11
4-AAP method)

total organic 65 2 10 10
carbon (TOC)

Conventionals

oil and grease 65 1 2 2 10 4.7

total suspended 65 2 151 151
solids (TSS)

0' pH (standard units) 65 1 8.5 8.1 5.8
""-J



Table V-14

PRIMARY TUNGSTEN SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT C

Concentrations (mg/l, except as noted)

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

Toxic Pollutant

1- acenaphthene 9 7 ND

4. benzene 9 1 * ND <0.117 <0.064
10 1 * <0.012 <0.017 <0.013
11 1 * <0.020 ND <0.01

0'
00 6. carbon tetrachloride 11 1 ND ND 0.022 0.022

8. 1,2,4-trichlorobenzene 11 7 0.011 0.011

10. 1,2-dichloroethane 9 1 * 0.15 ND 0.075
10 1 0.017 0.097 ND 0.0570
11 1 ND 0.065 ND 0.065

14. 1,1,2-trichloroethane 9 1 ND ND 0.043 0.043
10 1 ND ND 0.011 0.011

15. 1,1,2,3-tetrachloroethane 9 1 ND ND ND
10 1 ND * <0.011 <0.011

23. chloroform 9 1 0.142 0.024 0.044 0.07
10 1 0.342 0.54 0.045 0.309
11 1 1.933 0.073 0.058 0.688

25. 1,2-dichlorobenzene 11 7 0.011 0.011



Table V-14 (Continued)

PRIMARY TUNGSTEN SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT C

Concentrations (mg/l, except as noted)

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

29. l,l-dichloroethylene 9 1 0.013 0.05 ND 0.0315
10 1 0.051 0.04 ND 0.0455
11 1 0.048 ND ND 0.048

38. ethylbenzene 9 1 ND * ND *
10 1 0.011 * * 0.00367

0\ 44. methylene chloride 9 1 0.018 ND ND 0.018\0 •
47. bromoform 9 1 ND ND ND

48. dichlorobromomethane 9 1 ND ND 0.117 0.117
10 1 ND 0.012 0.022 0.017
11 1 ND 0.012 0.048 0.03

51. chlorodibromomethane 9 1 ND ND 0.146 0.146
10 1 ND ND 0.034 0.034

55. naphthalene 9 7 ND
11 7 0.032 0.032

56. nitrobenzene 11 7 0.011 0.011

66. bis(2-ethylhexyl)phthalate 9 7 0.03 0.03
10 7 0.014 0.014
11 7 0.034 0.034



Table V-14 (Cont~nued)

PRIMARY TUNGSTEN SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT C

Concentrations (mg/l, except as noted)

Stream Sample
Pollutant Code Ty~ Source Day 1 ~ay 2 D~y 3 Average

68. di-n-buty1 phthalate 11 7 0.013 0.013
10 7 0.025 0.025

69. di-n-octy1 phthalate 11 7 ND

70. diethy1 phthalate 11 7 0.016 0.016

"-..J
71- 11 70 dimethyl phthalate 0.23 . 0.23

76. chrysene 11 7 ND

77. acenaphthy1ene 9 7 ND

78. anthracene (b) 9 7 ND

81- phenanthrene (b) 11 7 0.016 0.016

80. fluorene 9 7 ND

84. pyrene 11 7 0.015 0.015

85. tetrachloroethylene 9 1 0.012 ND ND 0.012
10 1 0.078 * * 0.026
11 1 0.02 * ND 0.01



Table V-14 (Continued)

PRIMARY TUNGSTEN SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT C

Concentrations (mg/l, except as noted)

Stream Sample
Pollutant Code Type Source Day 1 Day 2 Day 3 ~verage

86. toluene 9 1 * ND * *
10 1 0.011 * 0.0055

87. trichloroethylene 9 1 * ND <0.162 <0.086
10 1 0.045 <0.064 <0.07 0.015
11 1 * <0.093 ND <0.0515

.......
I-'

89. aldrin 9 7 0.007 0.007

95. alpha-endosulfan 9 7 0.03 0.03

96. beta-endosulfan 9 7 0.03 0.03

106. PCB-1242 (c) 9 7 <0.012 <0.012
107. PCB-1254 (c) 10 7 <0.009 <0.009
108. PCB-1221 (c)

109. PCB-1232 (d) 9 7 <0.015 <0.015
110. PCB-1248 (d) 10 7 <0.013 <0.013
112. PCB-1016 (d)

114. antimony 9 7 0.8 0.8

115. arsenic 9 7 0.02 0.02
11 7 0.018 0.018



Table V-14 (Continued)

PRIMARY TUNGSTEN SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT C

Concentrations (mg/l, except as noted)

Stream Sample
Pollutant Code T~ Source Day 1 Day 2 Day 3 Average

; i

117. beryllium 11 7 <0.002 <0.002

118. cadmium 9 7 <0.02 <0.02
10 7 <0.02 <0.02
11 7 <0.02 <0.02

......... 119. chromium 9 7 0.044 0.044
N 10 7 <0.024 <0.024

11 7 0.0443 0.0443

120. copper 9 7 0.115 0.115
10 7 0.148 0.148
11 7 0.064 0.064

121- cyanide 9 7 0.159 0.179 0.096 0.1447
10 7 0.6 0.001 0.516 0.3723
11 7 0.014 0.021 0.286 0.106

122. lead 9 7 0.242 0.242
10 7 0.219 0.219
11 7 0.14 0.14

123. mercury 9 7 0.003 0.003
10 7 0.0002 0.0002
11 7 0.0006 0.0006



Table V-14 (Continued)

PRIMARY TUNGS TEN SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT C

Concentrations (mg/l, except as noted)

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

124. nickel 9 7 0.092 0.092
10 7 0.108 0.108
11 7 <0.05 <0.05

125. selenium 9 7 1 1
10 7 0.09 0.09

"'-J 126. silver 9 7 NDw

127. thallium 9 7 0.2 0.2
10 7 0.224 0.224
11 7 ND

128. zinc 9 7 0.248 0.248
10 7 0.239 0.239
11 7 0.083 0.083

Nonconventionals

ammonia 9 1 2,250 950 1,630 1,610
10 1 1,150 775 1,480 1,135
11 1 6.8 210 700 305.6

chemical oxygen demand 9 1 881 881
(COD) 10 7 242 242

11 1 100 100





-....,J

VI

Table V-14 (Continued)

PRIMARY TUNGSTEN SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT C

(a) One sample from each stream was analyzed for acid extractable toxic organic pollutants; none
was reported above its analytical quantification concentration.

(b), (c), (d) Reported together.

*Less than or equal to 0.01 mg/l.
**Less than or equal to 0.005 mg/l.

Source water samples were not taken at this plant.
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PRIMARY TUNGSTEN SUBCATEGORY

SECTION VI

SELECTION OF POLLUTANT PARAMETERS

Section V of this supplement presented data from primary tungsten
plant sampling visits and subsequent chemical analyses. This
section examines that data and discusses the selection or exclu
sion of pollutants for potential limitation. The legal basis for
the exclusion of toxic pollutants under Paragraph 8(a) of the
Settlement Agreement is presented in Section VI of the General
Development Document.

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 pollutant
(i.e., whether it is a naturally occurring substance, processed
metal, or a manufactured compound); general physical properties
and the form of the pollutant; toxic effects of the pollutant in
humans and other animals; and behavior of the pollutant in POTW
at the concentrations expected in industrial discharges.

The discussion that follows describes the analysis that was per
formed 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 concen
trations used for the toxic metals were the long-term performance
values achievable by lime precipitation, sedimentation, and fil
tration~ The treatable concentrations used for the toxic organ
ics were the long-term performance values achievable by carbon
adsorption (see Section VII of the General Development Document 
Combined Metals Data Base).

CONVENTIONAL AND NONCONVENTIONAL POLLUTANT PARAMETERS

This study examined samples from the primary tungsten subcategory
for three conventional pollutant parameters (oil and grease, to
tal suspended solids, and pH) and four nonconventional pollutant
parameters. (ammonia, chemical oxygen demand, total organic car
bon, and total phenols).

CONVENTIONAL AND NONCONVENTIONAL POLLUTANT PARAMETERS SELECTED

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

ammonia
total suspended solids (TSS)
pH
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Ammonia is the only nonconventional pollutant parameter selected
for consideration in establishing limitations for this subcate
gory. Ammonia was found in all seven raw waste samples analyzed
for this subcategory in concentrations ranging from 0.0435 to
1,790 mg/l. Three of the values recorded are well abov'e the 32.2
mg/l concentration attainable by the available treatment technol
ogy. Additionally, ammonia concentrations above the treatable
concentration (up to 2,250 mg/l) were found in three partially
treated wastewaters where there was no raw waste data available.
Consequently, ammonia is selected for limitation in this
subcategory.

TSS concentrations ranging from 43 to 209 mg/l were observed in
the three raw waste samples analyzed for this study. All three
concentrations are well above the 2.6 mg/l treatable concentra
tion. In one partially treated sample, TSS was measured at 6,714
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.

The nine pH values observed during this study ranged from 0.6 to
12.0. Eight of the nine values were equal to or less than 2.5,
and the other was above the 7.5 to 10.0 range considered desira
ble for discharge to receiving waters. Many deleteriolls effects
are caused by extreme pH values or rapid changes in pH. Also,
effective removal of toxic metals by precipitation reqllires
careful control of pH. Since pH control within the desirable
limits is readily attainable by available treatment, p]~ is
selected for limitation in this subcategory.

TOXIC POLLUTANTS

The frequency of occurrence of the toxic pollutants in the raw
wastewater samples taken is presented in Table VI-I. Table VI-l
is based on the raw wastewater data from streams 9, 64, 130, and
219 (see Section V). These data prOVide the basis for the cate
gorization of specific pollutants, as discussed below. Treatment
plant samples were not considered in the frequency count.

TOXIC POLLUTANTS NEVER DETECTED

Paragraph 8(a) (iii) of the Revised Settlement Agreement allows
the Administrator to exclude from limitation those toxic pollu
tants not detectable by Section 304(h) analytical methods or
other state-of-the-art methods. The toxic pollutants listed
below were not detected in any raw wastewater samples from this
subcategory; therefore, they are not selected for consideration
in establishing limitations:
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2.
3.
5.
6.
7 •
8.
9.

11.
12.
13.
14.
16.
17.
18.
19.
20.
21.
22.
24.
25.
26.
27.
28.
30.
31.
32.
33.
34.
35.
36.
37.
40.
41.
42.
43.
44.
45.
46.
48.
49.
50.
52.
53.
54.
56.
57.
58.
59.
60.
61.

acrolein
acrylonitrile
benzidine
carbon tetrachloride
chlorobenzene
l,2,4-trichlorobenzene
hexachlorobenzene
l,l,l-trichloroethane
hexachloroethane
l,l-dichloroethane
l,l,2-trichloroethane
chloroethane
bis(chloromethyl) ether
bis(2-chloroethyl) ether
2-chloroethyl vinyl ether
2-chloronaphthalene
2,4,6-trichlorophenol
parachlorometa cresol
2-chlorophenol
1,2-dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene
3,3'-dichlorobenzidine
1,2-trans-dichloroethylene
2,4-dichlorophenol
l,2-dichloropropane
l,3-dichloropropylene
2,4-dimethylphenol
2,4-dinitrotoluene
2,6-dinitrotoluene
l,2-diphenylhydrazine
4-chlorophenyl phenyl ether
4-bromophenyl phenyl ether
bis(2-chloroisopropyl)ether
bis(2-chloroethoxy)methane
methylene chloride
methyl chloride (chloromethane)
methyl bromide (bromomethane)
dichlorobromomethane
trichlorofluoromethane
dichlorodifluoromethane
hexachlorobutadiene
hexachlorocyclopentadiene
isophorone
nitrobenzene
2-nitrophenol
4-nitrophenol
2,4-dinitrophenol
4,6-dinitro-o-cresol
N-nitrosodimethylamine
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62. N-nitrosodiphenylamine
63. N-nitrosodi-n-propylamine
64. pentachlorophenol
65. phenol
67. butyl benzyl phthalate
70. diethyl phthalate
71. dimethyl phthalate
72. benzo(a)anthracene
73. benzo(a)pyrene
74. 3,4-benzofluoranthene
75. benzo(k)fluoranthene
79. benzo(ghi)perylene
82. dibenzo(a,h)anthracene
83. indeno (l,2,3-cd)pyrene
88. vinyl chloride
89. aldrin
90. dieldrin
91. chlordane
92. 4,4'-DDT
93. 4,4'-DDE
94. 4,4'-DDD
96. beta-endosulfan
97. endosulfan sulfate
98. endrin
99. endrin aldehyde

100. heptachlor
101. heptachlor epoxide
102. alpha-BHC
103. beta-BHC
104. gamma-BHC
105. delta-BHC
113. toxaphene
114. antimony
116. asbestos
129. 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)

TOXIC POLLUTANTS NEVER FOUND ABOVE THEIR ANALYTICAL QUANTIFICA
TION CONCENTRATION

The provision of Paragraph 8(a)(iii)\of the Revised Settlement
Agreement excluding from limitation those toxic polluta.nts which
are not detectable includes those pollutants whose concentrations
fall below EPA's nominal detection limit. The toxic pollutants
listed below were never found above their analytical quantifica
tion concentration in any raw wastewater samples from this
subcategory; therefore, they are not selected for consi.deration
in establishing limitations.

4. benzene
10. 1,2-dichloroethane
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15. 1, 1, 2, 2-tetrachloroethane
39. fluoranthene
78. anthracene (a)
81. phenanthrene (a)
84. pyrene
87. trichloroethylene
95. alpha endosulfan

106. PCB-1242 (b)
107. PCB-1254 (b)
108. PCB-122l (b)
109. PCB-1232 (c)
110. PCB-1248 (c)
Ill. PCB-1260 (c)
112. PCB-1016 (c)

(a), (b), (c) Reported together.

TOXIC POLLUTANTS PRESENT BELOW CONCENTRATIONS ACHIEVABLE BY
TREATMENT

Paragraph 8(a)(iii) of the Revised Settlement Agreement also
allows the exclusion of toxic pollutants which were detected in
quantities too small to be effectively reduced by technologies
known to the Administrator. The pollutants listed below are not
selected for consideration in establishing limitations because
they were not found in any raw wastewater samples from this sub
category above concentrations considered achievable by existing
or available treatment technologies. These pollutants are dis
cussed individually following the list.

23. chloroform
29. 1,1-dichloroethylene
38. ethylbenzene
51. chlorodibromomethane
85. tetrachloroethylene
86. toluene

117. beryllium
121. cyanide
123. mercury

Chloroform was detected in six of eight raw waste samples for
which it was analyzed at concentrations ranging from 0.014 to
0.036 mg/l. Since available treatment methods specific for
chloroform can reduce its concentration only to 0.1 mg/l, this
pollutant should not be considered for limitations. Chloroform
was found at a high concentration (1.933 mg/l) in one of the
several treated wastewater samples taken. However, chloroform is
a common laboratory solvent, and this elevated reading may be due
to sample contamination. The presence of chloroform in the blank
taken attests to this possibility.
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Regardless, this result alone cannot be generalized as character
istic of the entire subcategory, since it is not used or formed
during processing. Therefore, chloroform is not selected for
limitation.

l,l-Dichloroethylene was detected in only one of the eight raw
wastewater samples for which it was analyzed. This one concen
tration of 0.019 mg/l is well below the 0.10 mg/l concentration
considered achievable by identified treatment technology. There
fore, l,l-dichloroethylene is not selected for limitation.

Ethylbenzene was detected in two of the eight raw wastewater sam
ples. Only one of these samples (0.011 mg/l) contained ethylben
zene above its analytical quantification concentration (0.01
mg/l). Because this concentration is below that attainable by
identified treatment technology, (0.05 mg/l), ethylbenzene is not
selected for limitation.

Chlorodibromomethane was detected in only one of the eight raw
waste samples. This one concentration of 0.038 mg/l i.s below the
0.10 mg/l concentration considered achievable by ident.ified
treatment technology. Therefore, chlorodibromomethane~ is not
selected for limitation.

Tetrachloroethylene was detected in all eight of the raw waste
samples for which it was analyzed. Of the three detections which
could be quantified, the highest concentration observe~d was .037
mg/l. Since this concentration is below the 0.05 mg/1 concentra
tion achievable by identified treatment technology, te~trachloro

ethylene is not selected for limitation.

Toluene was detected in five of the eight samples. Only two of
these were above toluene's analytical quantification concentra
tion (0.01 mg/l), and both were below this pollutant'8 treatable
concentration (0.05 mg/l). Thus, toluene was not selE~cted for
limitation.

Beryllium was detected in only one of the five raw waste samples.
This one concentration of 0.03 mg/l is below the 0.20 mg/l con
centration considered achievable by available treatment. There
fore, beryllium is not selected for limitation.

Cyanide was detected in six of nine raw waste samples,. Of the
three detections which could be quantified, the highest concen
tration observed was 0.02 mg/l. Since this concentration is
below the 0.047 mg/l concentration considered achievable by
identified treatment technology, cyanide is not selected for
limitation.

Mercury was found in all five samples analyzed, at concentrations
ranging from 0.0002 mg/l to 0.004 mg/l. Since all of these are
below treatability (of 0.036 mg/l), mercury is not selected for
limitation.

86



TOXIC POLLUTANTS DETECTED IN A SMALL NUMBER OF SOURCES

Paragraph 8(a) (iii) allows for the exclusion of a toxic pollutant
if it is detectable in the effluent from only a small number of
sources within the subcategory and it is uniquely related to only
those sources. The following pollutants were not selected for
limitation on this basis.

47. bromoform
66. bis(2-ethylhexyl) phthalate
68. di-n-butyl phthalate
69. di-n-octyl phthalate
76. chrysene

115. arsenic
120. copper
124. nickel
126. silver

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

Bromoform was detected in two of eight raw wastewater samples.
The only concentration above the treatability of 0.05 mg/l was
0.053 mg/l. Since this is just slightly higher than could be
achieved by treatment and such a small number of sources indicate
that bromoform is present, bromoform is not selected for
limitation.

Bis(2-ethylhexyl) phthalate was found above its treatability
(0.01 mg/l) in two of three samples analyzed for it. This
compound is a plasticizer commonly used in laboratory and field
sampling equipment, and is not used or formed as a by-product in
this subcategory. Also, in the dcp the responding primary
tungsten plants indicated that this pollutant was believed to be
absent. Therefore, bis(2-ethylhexyl) phthalate is not selected
for limitation.

Di-n-butyl phthalate was detected above its treatability (0.025
mg/l) in only one of five samples analyzed. This compound is a
plasticizer commonly used in laboratory and field sampling
equipment, and is not considered a pollutant specific to this
subcategory. Also, in the dcp the responding primary tungsten
plants indicated that this pollutant was believed to be absent.
Therefore, di-n-butyl phthalate is not selected for limitation.

Di-n-octyl phthalate occurred above its treatability (0.01 mg/l)
in one of five samples. This compound is a p1astizicer used in
many products and is not considered a pollutant specific to this
subcategory. Also, in the dcp the responding primary tungsten
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plants indicated that this pollutant was believed to b4~ absent.
Therefore, di-n-octyl phthalate is not selected for lilnitation.

Chrysene concentrations were above treatability (0.01 lng/I) in
only one of five samples analyzed. The sample measured 0.024
mg/l. This site-specific result cannot be generalized as
characteristic of the entire subcategory, therefore, clhrysene is
not selected for limitation.

Arsenic was detected above its treatability (0.34 mg/l) in only
one of the five raw waste streams for which it was sa~pled. The
Agency has no reason to believe that treatable arsenic concentra
tions should be present in primary tungsten wastewaters, and it
believes that this one value found at one plant is not represen
tative of the subcategory. For these reasons arsenic is not
selected for limitation.

Copper was found at 5 mg/l in one sample, but the other six
samples analyzed contained copper at 0.2 mg/l or less, which is
below its treatability of 0.39 mg/l. The Agency has no reason to
believe that treatable copper concentrations should be present in
primary tungsten wastewaters, and it believes that this one value
found at one plant is not representative of the subcat,egory.
Thus~ copper is not selected for limitation.

Nickel was detected above its treatability of 0.22 mg/l in only
one of the five raw waste streams for which it was sampled. The
Agency has no reason to believe that treatable nickel concentra
tions should be present in primary tungsten wastewaters, and it
believes that this one value found at one plant is not represen
tative of the subcategory. Therefore, nickel is not selected for
limitation.

Silver was detected above its treatability (0.07 mg/l) in only
two of the five streams for which it was analyzed. The Agency
has no reason to believe that treatable silver concentrations
should be present in primary tungsten wastewaters, and it
believes that these two values are not representative of the
subcategory. Therefore, silver is not selected for limitation.

TOXIC POLLUTANTS SELECTED FOR FURTHER CONSIDERATION IN
ESTABLISHING LIMITATIONS AND STANDARDS

The toxic pollutants listed below are selected for further con
sideration in establishing limitations and standards for this
subcategory. The toxic pollutants selected for further consider
ation for limitation are each discussed following the list.

1. acenaphthene
55. naphthalene
77. acenaphthylene
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80. fluorene
118. cadmium
119. chromium
122. lead
125. selenium
127. thallium
128. zinc

Acenaphthene was detected in one of the three raw wastewater
streams for which it was analyzed. That sample, the ion-exchange
raffinate, exhibited a concentration of 0.111 mg/l which is above
the concentration attainable by treatment (0.01 mg/l). Since
this is the only sampling data for ion exchange raffinate, and
since this stream may contain toxic organic pollutants, acenaph
thene is selected for further consideration for limitation.

Naphthalene was detected above its treatability (0.05 mg/l) in
one of three raw wastewater streams for which it was analyzed.
That sample, ion-exchange raffinate, exhibited a concentration of
1.078 mgtl. Since this is the only sampling data for ion
exchange raffinate, and since this stream may contain toxic
organic pollutants, naphthalene is selected for further consider
ation for limitation.

Acenaphthylene was detected in one of three raw wastewater
streams. That sample exhibited a concentration of 0.112 mg/l
which is above the concentration attainable by treatment (0.01
mg/l). Since this is the only sampling data for ion exchange
raffinate, and since this stream may contain toxic organic
pollutants, acenaphthylene is selected for further consideration
for limitation.

Fluorene was detected in one of three raw wastewater streams.
That sample exhibited a concentration of 0.06 mg/l which is above
treatability (0.01 mg/l). Since this is the only sampling data
for ion exchange raffinate, and since this stream may contain
toxic organic pollutants, fluorene is selected for further
consideration for limitation.

Cadmium was detected above treatability (0.049 mg/l) in one of
seven raw wastewater streams sampled. The treatable concentra
tion was detected in tungstic acid rinse water, which may contain
cadmium from the ore concentrates. Therefore, cadmium is
selected for further consideration for limitation.

Chromium was detected above its treatability of 0.07 mg/l in both
tungstic acid rinse water samples before treatment. The highest
concentration was 2.0 mg/l. One sample from a third stream indi
cated that chromium was present at a concentration quantifiable
but below treatability. Therefore, chromium is selected for
further consideration for limitation.
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Lead was detected in one raw waste stream at a concentration of
20.0 mg/l which is well above the .08 mg/l attainable by identi
fied treatment technology. This concentration was obsterved in
tungstic acid rinse water which may contain toxic metals from ore
concentrates. Although no raw waste data is available, sampling
data at a second plant indicated that lead concentrations above
the treatability concentration were present in the treated waste
water. For these reasons, lead is selected for further con
sideration for limitation.

Selenium was detected but could not be quantified other than as
being less than 0.01 mg/l in two of five raw waste str,~ams for
which it was sampled. However, at another plant for ~lich there
was no raw wastewater data, a partially treated wastewater stream
exhibited a selenium concentration of 1.0 mg/l which is above
selenium's treatability of 0.20 mg/l. Since selenium impurities
may be present in ore concentrates and because selenium was
present at 1.0 mg/l in a partially treated sample, it is selected
for further consideration for limitation.

Thallium was detected in one of the five raw wastewater samples
at a concentration above its treatability of 0.34 mg/l., The
treatable concentration was observed in raw tungstic acid rinse
water at 0.70 mg/I. Therefore, thallium is selected for further
consideration for limitation.

Zinc was detected in two of the five samples for which it was
analyzed above its treatability of 0.23 mg/l. The highest con
centration found was 2.0 mg/l. Treated wastewater sampling data
from one plant also indicated that concentrations above treat
ability remained even after lime and settle treatment had been
applied to a stream. Accordingly, zinc is selected for further
consideration for limitation.
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Table VI-l

FRFJ~JEn;Y Cf' OCcrnRm:Jo: Cf' lUXIG fQtLUfANfS
ffilMARY 'lWGSTrn

RAW WASTFMATER

Analytical Detected Oetecte<1
Q.Jantification Treatable Nw1ber or MURber of Detected Below Below Above
Concentrat ion Concentration Streams Samples RJt Q-mnti fication Tr'eatRble Treatable

Pollutant (mg/l) (a) (mg/l) (b) Analyzed__ Ana1lzed Detected Concentration Concentration Concentration

1. acen8phth(~e 0.010 0.010 3 3 2 0 a 1
2. acrolein 0.010 0.100 3 8 8 0 0 a
3. acrylonitrile 0.010 0.01 3 8 8 0 0 0
4. benzene 0.010 0.05 - 0.10 3 8 2 6 0 0
5. benzidIne 0.010 0.01 3 3 3 0 0 0
6. carbon tetrachloride 0.010 0.05 3 8 8 0 0 0
7. chlorobenzene 0.010 0.025 3 8 8 0 0 a
8. 1,2,4-trichlorobenzene 0.010 0.01 3 3 3 0 0 0
9. hexllchlorobenzene 0.010 0.01 3 3 3 0 0 0

10. 1,2-dichloroethane 0.010 0.1 3 8 6 2 0 0
11. 1,1,1-trichloroethane 0.010 0.01 3 8 8 a a 0
12. hexachloroethane 0.010 0.01 3 3 3 0 0 0

\0 13. 1, I-d:l.chloroethane 0.010 0.01 3 8 8 0 0 0...... 14. 1,1,2-trichloroethane 0.010 0.1 3 8 8 a 0 0
15. 1,1,2,2-tetn'lchloroethane 0.010 0.05 3 8 3 5 0 ()

16. ch1oroeth'me 0.010 0.01 3 8 8 a 0 a
17. bis (chlorOlOOthyl) ether 0.010 0.01 3 8 8 a a 0
18. bis(Z-chloroethy1) ether 0.010 0.01 3 3 3 0 0 a
19. 2-chlorOl"thyl vinyl ether 0.010 0.01 3 8 8 a 0 a
20. 2"chloronaphtha1ene 0.010 0.01 3 3 3 0 a 0
21. 2,4,6-trtch1orophenol 0.010 0.025 3 3 3 a 0 0
22. parachlorometa cresol 0.010 0.05 J 3 3 0 0 0
23. chlorofonn 0.010 0.1 3 8 2 1 5 0
24. 2-ch1orophenol 0.010 0.05 3 3 3 a 0 a
25. 1,2-dlchlorobenzcne 0.010 0.05 3 3 3 a 0 0
26. 1,3-dichlorobenzene 0.010 0.01 3 3 3 0 0 0
27. 1,4-dichlorobenzene 0.010 0.01 3 3 3 0 a 0
28. 3,3'-dichlorobenzidine 0.010 0.01 3 3 3 0 a 0
29. 1,1-dlchloroethylene 0.010 0.1 3 8

, a 1 0I

30. 1,2-trans-dlchloroethylen<~ 0.010 0.1 3 8 8 0 0 0
31. 2,4-aIClUorophcnol 0.010 0.01 3 J 3 a 0 0
32. 1,2-dichloropropm1e 0.010 0.01 3 8 8 a 0 a
33. 1,3-dlch1oropropylene 0.010 0.01 3 8 8 0 0 a
34. 2,4-di.methy1phenol 0.010 0.05 3 3 J a 0 0
35. 2,4-dinltrotoll~ne 0.010 0.05 3 3 3 a 0 0
36. 2,6-diJlltrotoluene 0.010 0.05 .,

3 3 a 0 0J

37. 1,2-dlphenylhydr.<w:ine 0.010 0.05 3 3 3 0 0 0



Table VI-I (Continued)

FRfQllEtCY OF CL'ClJIUU'N::E CF roXIC fDLLUfANfS
ffilMARY TLNGSTEN

Ro\W WASTEWA'l'ffi

Analytical ~tected ~tected

QJantificatioo Treatable Number of Number of ~tected Below Below Above
Conccntration Concentration Streams SA.luples fut Q.tantification Tt"eatable Treatable

Pollutant (~/l) (a) (~/1) (b) Analyzed___Ana_lEed .Dett:cted Concentration Concentt:"atioll ConcentrRtion-----
38. ethy1benzene 0.010 0.05 3 8 6 1 1 a
39. fluoranthene 0.010 0.01 3 3 3 0 0 a
40. 4-chlorophcnyl phenyl ether 0.010 0.01 3 3 3 a a 0
41. 1.-brornopheny1 phenyl ether 0.010 0.01 3 3 3 a 0 a
42. bis(2-chtorolsoPt:"0Yl) ether 0.010 0.01 3 '3 3 a a a
43. bis(2-cl11oroethoxy methane 0.010 0.01 3 3 3 a 0 0
41... Irethy1cTlE' chloride 0.010 0.10 3 8 8 0 a 0
45. methyl chloride 0.010 0.01 3 8 8 a 0 0
46. methy1. bromide 0.010 0.01 3 8 8 a 0 0
47. bromoform 0.010 0.05 3 8 6 0 1 1
48. dichlorobrOlOOl:lEtltane 0.010 0.10 3 8 8 a 0 a
49. trichlorofluorol1lcthane 0.010 0.01 3 8 8 a a 0
50. dichlorodiflooromethaPe 0.010 0.01 3 8 8 0 a 0

\0 51. chlorodibrO!llOttethane 0.010 0.10 3 8 7 a 1 a
N 52. hexach1orobutadieoe 0.010 0.01 3 3 3 a 1 0

53. hexachlorocyclopentadiE'ne 0.010 0.01 3 3 3 0 0 0
54. isophorone 0.010 0.05 3 3 3 0 a a
55. naphthalene 0.010 0.05 3 3 1 1 0 1
56. nitrobenzene 0.010 0.05 3 3 3 a a a
57. 2-nitrophenol 0.010 0.01 3 3 3 a a 0
58. 4-nitrophenol 0.010 0.05 3 3 3 a a 0
59. 2,4-dinitropheno1 0.010 0.025 3 3 3 a 0 a
60. 4,6-dlnitro-o-cresol 0.010 0.1)25 3 3 3 a 0 a
61. N-nitro::;odi.nEthylami.ne 0.010 0.01 3 3 3 a 0 a
62. N-nitrosodiphenylamine 0.010 0.01 3 3 3 a a 0
63. N-nitrosodi-n-propylamine 0.010 0.01 3 3 3 0 0 a
64. pentachlorophenol 0.010 0.01 3 3 3 a a 0
65. phenol 0.010 0.05 J 3 3 a 0 0
66. bis(2-ethylheX'J1) phthalate 0.010 0.01 3 3 0 I 0 2
67. butyl benzyl phthalate 0.010 0.001 - 0.01 3 3 3 a a 0
68. di-n-llUtyl plltha1ate 0.010 0.025 3 3 2 a 0 I
n9. di~n""octyl phthalAte 0.010 0.01 3 3 2 0 0 1
70. diethyl phthalatc 0.010 0.025 '3 3 3 0 0 0
71. di.nEthyl phthalate 0.010 0.025 3 3 3 0 0 0
72. benzo(a)anthracene 0.010 0.01 3 3 3 0 0 0
73. benzo(a)pyrE'nc 0.010 0.01 3 '3 3 0 0 0
7l l. 3,4-benzoflunranthene 0.010 0.01 3 3 J 0 0 0



Table Vl-l (Continued)

FRF~m;Y OF OCClJRREN::E OF mXIC AJU)JrANTS
FRIHARY 'f(J'K;8TEN

RAW WASTElNATER

Analytical L):-tected O?tl?cte<.l
~tUication Treatable Number of Ntnnber of O?tected Below Below Above
C>Qncentration (bncfmtration StreRTllS Samples l'bt Q..1c'lnttfi.C'lt ion Treatable Treatable

Pollutant (flF/I) (a) (~~) Analyze_d__i\Tk~ed Detected Concentration Con('entratiOl!..~~mcentra':.i..?.!-!.----------------_.
75. bcnzo(1<)ilooranthene 0.010 0.01 3 3 } 0 0 0
76. chrysene 0.010 0.001 3 3 2 0 0 1
77. Rcen1l.phthyIeTIE' 0.010 0.01 3 3 2 0 0 1
78. antlu:acene (c) 0.010 0.01 3 3 1 2 0 0
79. benzo(ghi)perylene 0.010 0.01 3 3 3 0 0 0
80. fluorene 0.010 0.01 3 3 1 1 0 1
81. phenanthrene (c) 0.010 0.01 3 3 1 2 0 0
82. dibenzo(ll,h)anthracene 0.010 0.0\ 3 3 3 0 0 0
83. i~jeno(1,2,3-cd)pyrene 0.010 0.01 .3 3 3 0 0 0
84. pyrene 0.010 0.001 - 0.01 3 3 2 I 0 0
85. tetrachloroethylene 0.010 0.05 '3 8 0 5 3 0
86. toluene 0.010 0.05 3 8 3 3 2 0
87. trichloroethylene 0.010 0.01 3 8 3 5 0 0

\0 88. vinyl chloride 0.010 0.01 3 8 8 0 0 0
w 89. aldrin 0.005 0.001 3 3 3 0 0 0

90. dieldd.n 0.005 0.01 3 3 3 0 0 0
91. chlordane 0.005 0.01 3 3 3 0 0 0
92. 4,4'-DlJr 0.005 0.01 3 3 3 0 0 0
93. 4,4'-DOO 0.005 0.01 3 3 3 0 0 0
9/•. 4,4'-Doo 0.005 0.01 3 3 3 0 0 0
95. alpha-endosulfan 0.005 0.001 3 3 2 I 0 0
96. beta-endosulfan 0.005 0.01 3 3 3 0 0 0
97. endosulfan sulfate 0.005 0.01 3 3 3 0 0 0
98. endrin 0.005 0.01 3 3 3 0 0 0
99. endrin aldehyde 0.005 0.01 3 3 3 0 0 0

100. hPptachlor 0.005 0.01 3 3 3 0 0 0
101. heptachlor epoxide 0.005 0.01 3 3 3 0 0 0
102. alpha-nHC 0.005 0.01 3 3 3 0 0 0
103. beta-BOC 0.005 0.01 3 3 3 0 0 0
104. gBlll1"oa-BOC 0.005 0.01 3 3 J 0 0 0
105. delta-fiJI:: 0.005 0.01 3 3 3 0 0 0
106. R;B-124J. (d) 0.005 0.001 3 3 1 2 0 0
107. PCB-12Y.. (d) 0.005 0.001
108. R;B-122l (d) 0.005 0.001
109. PCB-1232 (e) 0.005 0.001 3 3 1 2 0 0
110. R;B-12/..a (e) 0.005 0.001
111. PCB-1260 (e) 0.005 0.001
112. ~B-1016 (e) 0.005 0.001



Table VI-I (Continued)

FRE(~JEN:Y OF OCCl.l:UU'N:E OF roxIe POLWrAtm
PRTI1ARY 'l'lNGSThl'I

RAW WASTE.WATER

Analytical ~tected l)elected
Q.Jantification Treatable Nunber of tbJi>er of ~tected Below BP.low PJ:>ove
Concentration O:>tIcentration Streams Samples RJt Q..1antification Treatable Treatable

Pollutant (mg/I) (a) (~l) (b) Analyzed Anal~ed Detected Concentration Concentration Concentration-------

113. toxaphene 0.005 0.01 3 3 3 0 0 0
114. antimony 0.100 0'/.7 5 5 5 0 0 0
115. a.-settic 0.010 0.34 5 5 2 0 2 1
116. asbestos 10 MFL 10 MFL Jlbt Analy;".ed
117. beryllium 0.010 0.20 5 5 4 0 1 0
118. cadmium 0.002 0.049 5 5 3 0 1 1
119. chromhwn 0.005 0.07 5 5 2 0 1 2
120. copper 0.009 0.39 5 5 2 0 2 1
121. cyanide 0.02(f) O. G'.7 5 9 3 3 3 0
122. lead 0.020 0.08 5 5 4 0 0 1
123. IIErcury 0.0001 0.036 5 5 0 0 5 0
124. nickel 0.005 0.22 5 5 4 0 0 1
125. selenium 0.01 0.20 5 5 3 2 0 0

\D 126. silvel: 0.02 0.07 5 5 3 0 0 2
+:'- 127. thalUulO 0.100 0.34 5 5 4 0 0 1

17.8. zinc 0.050 0.23 5 5 2 0 1 2
129. 2,3,7,8-tetr.achlorodibenzo- 0.005 Jlbt Analyzed

p-dioxin (TeOO)

(a) flnalytic1l1 'lU1U1tific"ltion ccncelltrlltioll was r.eported wIth the data (see Section V).

(b) Trpatable concentrations are ba~pd on pel:[ormance of lime precipitation, sedimentation, and filtration.

(c),(d),(e) Reported toeether.

(f) Analyticnl qUBTltificlltion concentration [or EPA MP.thoc1 335.2, Total Cyanide Methods [or ChP.mi.cal ArlR.lysis of
Water ~nc1 W~Hteq, ~JPA-600/4-79-020, ~~rch 1979.



PRIMARY TUNGSTEN SUBCATEGORY

SECTION VII

CONTROL AND TREATMENT TECHNOLOGIES

The preceding sections of this supplement discussed the sources,
flows, and characteristics of the wastewaters from primary tung
sten plants. This section summarizes the description of these
wastewaters and indicates the treatment technologies which are
currently practiced in the primary tungsten 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 tungsten subcategory.

CURRENT CONTROL AND TREATMENT PRACTICES

Control and treatment technologies are discussed in general in
Section VII of the General Development Document. The basic prin
ciples of these technologies and the applicability to wastewater
similar to that found in this subcategory are presented there.
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 tungsten
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 specific
sources as well as combined waste streams in Section V. Gener
ally, these pollutants are present in each of the waste streams
at concentrations above treatability, 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
economic scale and in some instances to combine streams of
different alkalinity to reduce treatment chemical requirements.
One plant in this subcategory currently has combined wastewater
treatment systems, none have lime precipitation and sedimenta
tion, but three have lime precipitation, sedimentation and fil
tration. As such, five options have been selected for consider
ation for BPT, BAT, BDT, BCT, and pretreatment based on combined
treatment of these compatible waste streams.

TUNGSTIC ACID RINSE WATER

Tungstic acid is prepared by leaching ore concentrates with
hydrochloric acid and then rinsing the soluble tungsten acid with
water. The two plants using this process practice lime and set
tle treatment to precipitate metals before discharging the rinse
water. A third plant which produces a tungsten acid intermediate
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by reacting HCl with sodium tungstate neutralizes the rinse water
along with other wastes and then coagulates with polym4~rs and
practices sedimentation.

ACID LEACH WET AIR POLLUTION CONTROL

Plants that acid leach use wet scrubbing systems for the control
of hydrochloric acid fumes. One plant discharges this acidic
wastewater after lime and settle treatment while a second
recycles the entire stream for use as tungsten acid rinse water.

ALKALI LEACH WASH

The four plants which use an alkali ore leaching process, such as
caustic digestion or a soda autoclave, generate a wastE~ from the
decant washing of the sodium tungstate intermediate. Two plants
have reduced this flow to zero by filtering the insoluble impuri
ties and using a combination of evaporation and recycIE~. A third
plant discharges this and all its other wastes to a settling pond
where the water either evaporates or percolates into tIle ground.
Only one plant discharges this wastewater, although it does
pretreat this stream by chemical oxidation.

ION-EXCHANGE RAFFINATE

When a liquid ion-exchange process is used to convert sodium
tungstate to ammonium tungstate, a raffinate stream is generated.
Of the two plants which utilize this process, one is a zero dis
charge plant because it pumps all of its wastes, including the
ion-exchange raffinate, to a settling pond where the water evapo
rates. The second plant, a direct discharger, treats l~his waste
water with a lime and settle process and then coagulatE~s with
polymers and practices sedimentation before discharge.

CALCIUM TUNGSTATE PRECIPITATION WASH

Calcium tungstate, synthetic scheelite, is precipitated when
sodium tungstate crystals are dissolved and then reacted with
calcium chloride solution. The precipitated crystals are allowed
to settle, and the waste sodium chloride supernatant can be
decanted. Of the four plants which precipitate calcium tungstate
only one has achieved zero discharge status. This plant dis
charges all of its wastes to a settling pond. Two plants treat
this wash water. One uses lime and settle, and the second adds
coagulation with polymers to a lime and settle pretrea1:ment. The
fourth plant discharges this briny waste without treatlnent.

CRYSTALLIZATION AND DRYING OF AMMONIUM PARATUNGSTATE

Ammonium paratungstate crystals are precipitated from a mother
liquor which will contain ammonia and possibly tungsten. For
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this reason, three plants completely recycle and reprocess the
filtrate after recovering the ammonia for reuse. If heating is
used to dry the crystals, a wet scrubber system is used to con
tain ammonia fumes, and again, an ammonia recovery system may be
used. The fourth plant recycles and reuses some of this scrubber
water, but discharges the majority of it to a settling pond.

AMMONIUM PARATUNGSTATE CONVERSION TO OXIDES WET AIR POLLUTION
CONTROL

When ammonium paratungstate (APT) is converted to tungsten oxides
(WOx)' ammonia is evolved. Most plants use a wet scrubbing
system to contain the fumes, and some use an ammonia recovery
system. Of the six plants which reported using this process and
generating a waste stream, two have reduced the flow to zero.
One of these accomplished this by recycle to a cooling tower and
reuse, and the other by a combination of evaporation, ammonia
recovery, and reuse. The following treatment schemes are
currently in place in the rest of the subcategory:

1. No treatment of scrubber water; direct discharge - one
plant.

2. Lime and settle treatment of scrubber water, ammonia
recovery; direct discharge - one plant.

3. Primary and secondary settling; indirect discharge 
one plant.

4. Off-gases run through bubbling tank, fine particles
of tungsten material settle out, overflow from settling
tanks is indirectly discharged - one plant.

REDUCTION TO TUNGSTEN WET AIR POLLUTION CONTROL

Tungsten oxides (WOx ) are reduced to tungsten metal in rotary
reduction furnaces, usually under a hydrogen atmosphere. ot the
seven plants which produce tungsten metal in this manner, five
report using a wet scrubbing system to control particulate emis
sions. Two of these plants have achieved zero discharge for this
stream through 100 percent recycle and reuse. One plant recycles
one third of its scrubber water and recovers hydrogen for reuse
before discharging the remaining water directly. The two remain
ing plants do not treat this water before discharge.

REDUCTION TO TUNGSTEN WATER OF FORMATION

Plants that reduce oxides to tungsten metal in a hydrogen atmo
sphere may generate a water of formation as generalized by the
following reaction:

WOx + H2------~•• W + H20
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One plant uses primary and secondary settling on this waste
stream. A second reported evaporating all of the water of forma
tion. Many plants, however, did not quantify this waste flow
because the water is recondensed in the wet scrubbing system of
the reduction furnace. In these cases the treatment applied to
reduction to tungsten scrubber water would also apply to the
water of formation.

CONTROL AND TREATMENT OPTIONS

The Agency examined five control and treatment technology options
that are applicable to the primary tungsten subcategory. The
options selected for evaluation represent a combination of
in-process flow reduction, preliminary treatment technologies
applicable to individual waste streams, and end-of-pipe treatment
technologies.

Examination of the raw wastewater data does not show any arsenic
or selenium at or above treatable concentrations. Also, these
pollutants are not characteristic of the raw materials and
processing agents used in this subcategory. Therefore:, Option D,
which includes activated aluminum adsorption, was not considered
as an appropriate treatment technology.

OPTION A

Option A for the primary tungsten subcategory requires control
and treatment technologies to reduce the discharge of ~rastewater

volume and pollutant mass.

The Option A treatment scheme consists of chemical precipitation
and sedimentation technology. Specifically, lime or some other
alkaline compound is used to precipitate toxic metal ions as
metal hydroxides. The metal hydroxides and suspended s:olids
settle out and the sludge is collected. Vacuum filtration is
used to dewater sludge.

Preliminary treatment consisting of ammonia steam stripping for
waste streams containing treatable concentrations of ammonia is
also included in Option A. Steam stripping is an efficient
method for reducing the ammonia concentrations, as well as
recovering ammonia as a by-product. Steam stripping also
prevents the transfer of ammonia to the air.

OPTION B

Option B for the primary tungsten subcategory consists of the
Option A (ammonia steam stripping, lime precipitation and sedi
mentation) treatment scheme plus flow reduction techniques to
reduce the discharge of wastewater volume. In-process changes
which allow for water recycle and reuse are the principal control
mechanisms for flow reduction.
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OPTION C

Option C for the primary tungsten subcategory consists of all
control and treatment requirements of Option B (in-process flow
reduction, ammonia steam stripping, lime precipitation and sedi
mentation) 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 of time
in which there are rapid increases in flows or loadings of pollu
tants to the treatment system.

OPTION E

Option E for the primary tungsten subcategory consists of Option
C (in-process flow reduction, ammonia steam stripping, lime
precipitation and sedimentation) 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.

OPTION F

Option F for the primary tungsten subcategory consists of all of
the control and treatment requirements of Option C (in-process
flow reduction, ammonia steam stripping, lime precipitation and
sedimentation) plus reverse osmosis and multiple-effect evapora
tion technology added at the end of the Option C treatment
scheme. Reverse osmosis is provided for the complete recycle of
the treated water by controlling the concentration of dissolved
solids concentrations. Multiple-effect evaporation is used to
dewater brines rejected from reverse osmosis.
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PRIMARY TUNGSTEN SUBCATEGORY

SECTION VIII

COSTS, ENERGY, AND NONWATER QUALITY ASPECTS

This section describes the method used to develop the costs
associated with the control and treatment technologies suggested
in Section VII for wastewaters from primary tungsten plants.
The energy requirements of the considered options as well as
solid waste, and air pollution aspects are also discussed.
Section VIII of the General Development Document provides back
ground on the capital and annual costs for each of the technol
ogies discussed herein.

The various sources of wastewater that have been discussed
throughout this document are combined into two separate groups.
These groups are based on the two basic steps of primary
tungsten production - the conversion of ore concentrates to
ammonium paratungstate (APT) and the reduction of APT to metal.
These groups are selected for the purpose of cost estimation
because the combination of waste streams in each is representa
tive of the processing that occurs in most primary tungsten
plants. In addition, the waste streams associated with each
group also require varying degrees of preliminary treatment with
ammonia steam stripping. This will be discussed further below.
Since all the plants in the subcategory can be classified as
performing one or the other or both of the two basic steps in
primary tungsten production, a division of the waste streams
along these lines is appropriate. Accordingly, the wastewater
sources in the primary tungsten subcategory have been divided,
for the purpose of cost estimation, as follows:

Group A - Ore to APT

1. Tungstic acid rinse water;
2. Acid leach wet air pollution control;
3. Alkali leach wash;
4. Ion-exchange raffinate;
5. Calcium tungstate precipitate wash; and
6. Crystallization and drying of ammonium paratungstate.

Group B - APT to metal

1. Ammonium paratungstate conversion to oxides wet air
pollution control;

2. Reduction to tungsten metal wet air pollution control;
and

3. Reduction to tungsten metal water of formation.
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The wastewater characteristics of both ore to metal and ore to
APT plants are similar since it is the ore to APT step which
encompasses most of the unique waste streams. Therefore, plants
which do both steps (i.e., process ore concentrates all the way
to tungsten metal) are included in group A, the ore to APT
group.

The two wastewater groupings have been further divided into two
combinations. The APT to metal group streams and ion-e!xchange
raffinate contain treatable concentrations of ammonia, and will
require ammonia steam stripping preliminary treatment. Ore to
APT waste streams with the possible exception of ion-exhcnage
raffinate will not contain treatable concentrations of ammonia.
Therefore ammonia steam stripping preliminary treatment will not
be costed for plants having only these streams or for plants
which already have ammonia steam stripping in-place. lbus, for
existing sources in the primary tungsten subcategory, the fol
lowing situations are selected for cost analysis.

Combination 1. (no ammonia
steam stripping preliminary
treatment included)

Combination 2. (ammonium steam
stripping preliminary treat
ment included)

Ore to APT
Waste Streams

x

x

APT to Metal
Waste Streams

x

TREATMENT OPTIONS COSTED FOR EXISTING SOURCES

Five treatment options have been developed for both coniliinations
in existing primary tungsten sources. The only difference in
the options for the two different combinations is that ammonia
steam stripping is added to each option for combination. The
options are summarized below and schematically presented in
Figures X-I through X-5.

OPTION A

Option A consists of preliminary ammonia steam stripping treat
ment and lime precipitation and sedimentation end-of-pi.pe tech
nology. For combinati.on 2, ammonia steam is added as prelimi
nary treatment for 20 percent of the ore to APT wastewaters and
70 percent of the APT to metal wastewaters. Ammonia steam
stripping is not included in the costs for combination 1.
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OPTION B

Option B consists of in-process flow reduction measures, pre
liminary ammonia steam stripping treatment, and lime precipita
tion and sedimentation end-of-pipe technology. The in-process
flow reduction measure consists of the recycle of acid leach
scrubber water and reduction to tungsten scrubber water through
holding tanks. A separate cost curve was developed to estimate
holding tank costs. This curve is based on a retention time of
one day for the scrubber water which is to be recycled. To
determine the cost of Option B, the holding tank cost is added
to the cost of Option A.

OPTION C

Option C requires the in-process flow reduction measures of
Option B, preliminary ammonia steam stripping treatment, and
end-of-pipe treatment technology consisting of lime precipita
tion, sedimentation, and multimedia filtration. As with Options
A and B, only the costs for combination 2 are based on ammonia
steam stripping preliminary treatment. Also, the cost curves
developed for Option C do not consider in-process flow reduc
tion. Therefore, the total cost of Option C is determined by
adding the cost for holding tanks to the costs obtained from the
Option C cost curves.

OPTION E

Option E requires the in-process flow measures of Options Band
C, preliminary ammonia steam stripping treatment, and end-of
pipe treatment technology consisting of lime precipitation,
sedimentation, multimedia filtration, and activated carbon
adsorption. As with Options A, B, and C, only the costs for
combination 2 wastewaters are based on preliminary ammonia steam
stripping treatment. Also, the cost curves developed for Option
E do not consider in-process flow reduction. Therefore, the
total cost of Option E is determined by adding the cost obtained
from the Option E cost curves.

OPTION F

Option F requires the in-process flow reduction measures of
Options B, C, and E, preliminary ammonia steam stripping treat
ment, and end-of-pipe treatment technology consisting of lime
precipitation, sedimentation, multimedia filtration, reverse
osmosis, and multiple-effect evaporation. As with Options A, B,
C, and E, only the costs for combination 2 are based on ammonia
steam stripping preliminary treatment. In addition, the cost
curves developed for Option F do not include the cost associated
with in-process flow reduction. Therefore, the total cost of
Option F is determined by adding the cost for holding tanks to
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the cost obtained from the Option F cost curves. An Option F
cost curve was not developed for the APT to metal group because
this group does not have pollutant characteristics that warrant
the addition of reverse osmosis technology.

The cost curves for the options summarized above are presented
in the figures listed below. The respective options which the
curves are based on are also shown.

Combination

1 (ore to APT)
2 (ore to APT)
3 (APT to metal)

Figures VIII-

1 - 4
5 - 8
9 - 11

Options Cos ted

A, C, E, F
A, C, E, F
A, C, E

The holding tank cost curve is presented in Figure VIII-12.
This curve is used to determine the cost of flow reduction.

NONWATER QUALITY ASPECTS

A general discussion of the nonwater quality aspects of the con
trol 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 primary
tungsten subcategory, including energy requirements, solid waste
and air pollution are discussed below.

ENERGY REQUIREMENTS

The methodology used for determining the energy requir,ements for
the various options is discussed in Section VIII of the General
Development Document. Briefly, the energy usage of the various
options is determined for the primary tungsten plant with the
median wastewater flow. The energy usage of the options is then
compared to the energy usage of the median primary tungsten
energy consumption plant. As shown in Table VIII-I, the most
energy intensive option is reverse osmosis, which increases the
median primary tungsten energy consumption by 2.03 percent. The
remaining four options would increase the median energy consump
tion by less than 1 percent.

SOLID WASTE

Sludges associated with the primary tungsten subcategory will
necessarily contain additional quantities (and concentrations)
of toxic metal pollutants. Wastes generated by primary smelters
and refiners are currently exempt from regulation by Act of
Congress (Resource Conservation and Recovery Act (RCRA)),
Section 3001(b). Consequently, sludges generated from treating
primary industries' wastewater are not presently subject to
regulation as hazardous wastes.
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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 must test the waste to determine if
the wastes meet any of the characteristics of hazardous waste
(see 40 CFR 262.11).

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

Even if these wastes are not identified as hazardous, they still
must be disposed of in compliance with the Subtitle D open dump
ing standards, implementing 4004 of RCRA. See 44 FR 53438
(September 13, 1979). The Agency has calculated as part of the
costs for wastewater treatment the cost of hauling and disposing
of these wastes. For more details, see Section VIII of the
General Development Document.

AIR POLLUTION

There is no reason to believe that any substantial air pollution
problems will result from implementation of ammonia steam
stripping, chemical precipitation, sedimentation, multimedia
filtration, activated carbon, and reverse osmosis. These tech
nologies transfer pollutants to solid waste and do not involve
air stripping or any other physical process likely to transfer
pollutants to air.
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Table VIlI-l

ENERGY REQUIREMmI'S

Mediam of
Total Plant Median Ehergy Usage (Btu/yr) and Percent of Median Plant

Ehergy Size Plant Energy Cons11TTlption
ConstlJl¥>tion by Flow Option A Option B Option C Option E Option F

Btu/yr gal/day Usage % Usage % Usage % Usage % Usage %

l.244x1011 172,000 6.5Ox108 .52 6.503x108 .52 6. 854x108 .55 1. Ox109 .805 2. 53xl09 2.0
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PRIMARY TUNGSTEN SUBCATEGORY

SECTION IX

BEST PRACTICABLE CONTROL TECHNOLOGY
CURRENTLY AVAILABLE

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 primary tungsten 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 the effluent reduction
benefits from such application, the age of equipment and facili
ties involved, the manufacturing processes used, 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 charac
teristics. 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, transfera
ble, 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 industry
practice.

TECHNICAL APPROACH TO BPT

The Agency studied the nonferrous metals category to identify the
processes used, the wastewaters generated, and the treatment pro
cesses installed. Information was collected from industry using
data collection portfolios, and specific plants 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.
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As explained in Section IV, the primary tungsten subcategory has
been subdivided into nine potential wastewater sources. Since
the water use, discharge rates, and pollutant characteristics of
each of these wastewaters is potentially unique, effluent limita
tions will be developed for each of the nine subdivisions.

For each of the subdivisIons, a specific approach was followed
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 deter
mined 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 ana
lyzed to determine (1) whether or not operations included gener
ated 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 waste
water 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 dis
charge flow) reflects the water use controls which are common
practices within the industry. The BPT normalized flow is based
on the average 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 loadings were
calculated for each wastewater source or subdivision. This cal
culation 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 loadings (milligrams of pollu
tant per metric ton of production unit - mg/kkg) were calculated
by multiplying the BPT normalized flow (l/kkg) by the treatabil
ity concentration using the BPT treatment system (mg/l) for each
pollutant parameter to be limited under BPT.

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
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calculated from the normalized flow and effluent concentration
achievable by the treatment technology and summed to derive an
appropriate limitation for each subcategory.

BPT effluent limitations are based on the average of the dis
charge flow rates for each source; consequently, the treatment
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 wastewater
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 con
taining treatable concentrations of ammonia. Consequently, the
typical BPT treatment scheme will consist of ammonia steam
stripping (if needed), chemical precipitation, and sedimentation.
This BPT treatment scheme is presented schematically in Figure
IX-I.

The overall effectiveness of end-of-pipe treatment for the
removal of wastewater pollutants is improved by the applica
tion of water flow controls within the process to limit the
volume of wastewater 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.

In making technical assessments of data, reviewing manufacturing
processes, and assessing wastewater treatment technology options,
both indirect and direct dischargers have been considered as a
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 indirect.

INDUSTRY COST AND POLLUTANT REDUCTION BENEFITS

In balancing costs in relation to effluent reduction benefits,
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 BPT. See Weyerhaeuser
Company v. Costle, 590 F.2d 1011 (D.C. Cir. 1978).
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The methodology for calculating pollutant reduction benefits and
plant compliance costs is discussed in Section X. Tables X-2 and
X-3 show the pollutant reduction benefits for each treatment
option. The current pollutant discharge and removal estimates
for the primary tungsten industry are shown in Table X-4. Com
pliance costs are presented in Table X-5.

BPT OPTION SELECTION

The technology basis for the BPT limitations is, Option A,
chemical precipitation and sedimentation technology to remove
metals and solids from combined wastewaters and to control pH,
and ammonia steam stripping preliminary treatment to rl~move

ammonia. These technologies are demonstrated and economically
achievable since they are already in place at both of the direct
dischargers in this subcategory. The BPT treatment scl1eme is
presented in Figure IX-I.

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 dcp. The discharge rate is used with the
achievable treatment concentrations to determine BPT effluent
limitations. Since the discharge rate may be differenl: for each
wastewater source, separate production normalized discharge rates
for each of the nine wastewater sources are discussed below and
summarized in Table IX-I. The discharge rates are norInalized 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 document further describes the discharge flow
rates and presents the water use and discharge flow rates for
each plant by subdivision in Tables V-I through V-9.

TUNGSTIC ACID RINSE WATER

The BPT wastewater discharge rate for tungstic acid rinse water
is 47,600 l/kkg (11,400 gal/ton) of tungstic acid produced.
This rate is allocated only for those plants which acid leach
ore concentrates and then rinse the insoluble tungstic acid with
water. Water use and wastewater discharge rates are presented in
Table V-I. Two plants leach ore concentrates in this Inanner and
generate 57,600 and 37,600 l/kkg.

A third plant generates a tungstic acid rinse water from an acid
leaching step, but this production normalized flow is much larger
than the other flows in this subdivision and was not included in
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the calculations. This stream is considered unique because an
alkali leaching product, not ore concentrates, are leached, and
the tungstic acid produced is more thoroughly rinsed and dryed in
preparation for sale as a by-product. Consequently, the BPT
flows were based on data from the first two plants while streams
like the third one mentioned above should be considered unique
and regulated on a case-by-case basis.

ACID LEACH WET AIR POLLUTION CONTROL

The BPT wastewater discharge rate for acid leach scrubber water
is 37,700 l/kkg (9,040 gal/ton) of tungstic acid produced. This
rate is allocated only for those plants which acid leach ore con
centrates and use a wet scrubbing system to control the fumes.
Two plants which treat ore concentrates in this manner use water
for emission control. Water use and wastewater discharge rates
are presented in Table V-2. One reports a once-through flow of
37,700 l/kkg while the second reports no generation of wastewater
due to total recycle. Extensive recycle may be possible for this
stream, but zero discharge may not be technically feasible unless
(1) a recycycle system controls dissolved solids build-up; (2)
the wastewater is evaporated; or (3) there is a production opera
tion which can accept the quality of treated wastewater. Some of
these zero discharge possibilities are site specific and, hence,
may not apply to all plants. For this reason BPT flow is based
on the non-zero discharger flows only, and in this case, there is
only one non-zero discharger.

ALKALI LEACH WASH

The BPT wastewater discharge rate for alkali leach wash is 46,700
l/kkg (11,200 gal/ton) of sodium tungstate produced. It is the
average of two plants generating wastewater. This rate is allo
cated only for those plants which use an alkaline leaching step
to process ore concentrates followed by a filtering or wash/
decant step. Of the four plants which alkali leach, only two
report generating a wastewater, at rates of 10,700 l/kkg and
82,600 l/kkg. Water use and wastewater discharge rates are
presented in Table V-3. The plant that generates 82,600 l/kkg
has achieved zero discharge status by pumping all its wastes to a
settling pond where the water can evaporate or percolate into the
ground. Since this is feasible only because the plant is in a
net evaporation area, its flow generation rate is still used in
the calculation of the regulatory flow. The two plants which
report zero discharge from the alkali leaching step are not con
sidered in the regulatory flow since zero is discharge feasible
in only a few site-specific applications as explained in the
previous paragraph.
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ION-EXCHANGE RAFFINATE

The BPT wastewater discharge rate for ion-exchange raffinate is
51,200 l/kkg (12,300 gal/ton) of ammonium tungstate produced.
This rate is allocated only to those plants which use a liquid
ion-exchange process. The two plants which do this generate
raffinate streams at flows of 29,800 l/kkg and 72,500 l/kkg.
Water use and wastewater discharge rates are presented in Table
v-4. These values were averaged to calculate the regulatory
flow. The plant which generates the 72,500 l/kkg of wastewater
is a zero discharge plant, but this flow is still included in the
calculation since its ability to achieve zero discharge through
an end-of-pipe treatment (evaporation and percolation from a
settling pond) is site-specific.

CALCIUM TUNGSTATE PRECIPITATE WASH

The BPT wastewater discharge rate for calcium tungstate precipi
tate washes is 37,200 l/kkg (8,920 gal/ton) of calcium tungstate
produced. This rate is allocated only to those plants which pre
cipitate calcium tungstate from a sodium tungstate solution by
adding calcium chloride. The filtrate or rinses of the precipi
tate make up this wastewater. All four plants which precipitate
calcium tungstate report generating a wastewater, altnlough the
data was insufficient to quantify the flow from one plant. Water
use and wastewater discharge rates are presented in Table V-5.
The BPT flow rate is the average of the remaining thre!e flows,
which ranged from 21,000 l/kkg to 65,800 l/kkg. The plant inside
this range is actually a zero discharge plant, but its flow
generation rate is still used in calculation since its ability to
achieve zero discharge status is site-specific.

CRYSTALLIZATION AND DRYING OF AMMONIUM PARATUNGSTATE

No BPT wastewater discharge rate is provided for the crystalliza
tion and drying of ammonium paratungstate. Of the four plants
which crystallize and then dry ammonium paratungstate, three are
direct dischargers which have reduced the flow of this wastewater
to zero through a combination of reuse and recycle. The fourth
plant is a zero discharge plant which pumps its wastes to a
settling pond. Water use and wastewater discharge rates are
presented in Table V-6. Since the plants in this category have
demonstrated the ability to reduce the flow of this stream to
zero, it is appropriate that the BPT regulatory flow should be
zero.

AMMONIUM PARATUNGSTATE CONVERSION TO OXIDES WET AIR POLLUTION
CONTROL

The BPT wastewater discharge rate for the APT conversi.on to
oxides step is 20,900 l/kkg (5,010 gal/ton) of "blue" oxide
(W03) produced. This rate is allocated only to those plants
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which calcine APT to drive off ammonia and produce tungsten
oxides (assumed to be W03.) Most plants use a wet scrubbing
system to contain the fumes) and some use an ammonia recovery
system. Of the six plants which reported using this process and
generating a waste stream) two have reduced this flow to zero
through combinations of recycle) reuse) and evaporation. These
two plants are not figured into BPT flow calculations since zero
discharge is feasible in pnly a few site specific applications.
Water use and wastewater discharge rates are presented in Table
V-7. The flow rates from the four direct and indirect dis
chargers which were averaged to develop the production normalized
BPT flow allowance range from 7)430 l/kkg to 36)800 l/kkg.

REDUCTION TO TUNGSTEN WET AIR POLLUTION CONTROL

The BPT wastewater discharge rate for reduction to tungsten metal
scrubber water is 73)200 l/kkg (17)500 gal/ton) of tungsten pro
duced. This rate is allocated only to those plants which use a
wet air pollution control system to control particulate emissions
from furnaces used to reduce tungsten oxides (WOx ) to tungsten
metal. Five of the seven reporting plants that produce tungsten
metal in this manner use a wet scrubbing system. Water use and
wastewater discharge rates are presented in Table V-8. Two of
these five claim to have reduced this flow to zero through 100
percent recycle. Extensive recycle is demonstrated for this
stream) but a zero discharge may not be technically feasible
unless (1) a recycle system controls dissolved solids build-up;
(2) the waste- water is evaporated; or (3) there is a production
operation which can accept the quality of the treated wastewater.
Some of these zero discharge possibilities are site-specific and)
hence) are not applicable on a nationwide basis. For this
reason) BPT flow is based on the non-zero discharger flows only.
Of the three dischargers) one had a flow which was six times
greater than the others and) since there is no technical basis
for this) it was not considered when the two other flows) at
80)500 llkkg and 65)900 l/kkg) were averaged.

REDUCTION TO TUNGSTEN WATER OF FORMATION

The BPT wastewater discharge rate for water of formation from the
reduction of tungsten oxides is 19)400 l/kkg (4)650 gal/ton) of
tungsten produced. Of the seven plants which reduce tungsten
oxides to tungsten metal) only two report wastewaters that are
not associated with wet air pollution control devices or non
contact cooling. Water use and wastewater discharge rates are
presented in Table V-9. Water of formation is generated when
WOx is reduced to tungsten metal in a hydrogen atmosphere. The
BPT wastewater discharge rate is based on the discharge rate of
one of the plants. The other plant does not discharge this
wastewater and was not considered in calculating the discharge
allowance.
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In plants which use wet scrubbing systems, this water of forma
tion is most likely vaporized upon formation and then recondensed
in the scrubber system. Consequently, plants with wet scrubbing
systems on their reduction furnaces do not report a separate
water of formation waste stream. For this reason, thi.s BPT flow
rate should be allocated only to those plants which reduce oxides
to metal, but do not use a wet air pollution control system.

REGULATED POLLUTANT PARAMETERS

The raw wastewater concentrations from individual operations and
the subcategory as a whole were examined to select certain pollu
tant parameters for limitation. This examination and evaluation
was presented in Section VI. A total of six pollutants or pollu
tant parameters are selected for limitation under BPT and are
listed below:

122. lead
125. selenium
128. zinc

ammonia
TSS
pH

EFFLUENT LIMITATIONS

The treatable concentrations achievable by application of the
proposed BPT are discussed in Section VII of the General Develop
ment Document and summarized there in Table VII-19. 1bese treat
able concentrations (both one day maximum and monthly average
values) are multiplied by the BPT normalized discharge flows
summarized in Table IX-I to calculate the mass of pollutants
allowed to be discharged per mass of product. The results of
these calculations in milligrams of pollutant per metric ton of
product represent the BPT effluent limitations and are presented
in Table IX-2 for each individual waste stream.
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Table IX-l

BPT WASTEWATER DISCHARGE RATES FOR THE
PRIMARY TUNGSTEN SUBCATEGORY

BPT Normalized Production
Discharge Rate Normalization

Wastewater Stream l/kkg gal/ton Parameter

Tungstic Acid Tungstic acid
Rinse Water 47,600 11,400 produced

Acid Leach Wet Air Tungstic acid
Pollution Control 37,700 9,040 produced

Alkali Leach Sodium tungstate
Wash 46,700 11,200 produced

Ion-Exchange Ammonium tungstate
Raffinate 51,200 12,300 produced

Calcium Tungstate Calcium tungstate
Precipitate Wash 37,200 8,920 produced

Crystallization
and Drying of
Ammonium Para- 0 0
tungstate

Ammonium Paratung- "Blue" oxide
state Conversion 20,900 5,010 produced
to Oxides Wet
Air Pollution
Control

Reduction to Tungsten metal
Tungsten 73,200 17,500 produced
Air PoIlu':'
tion Control

Reduction to Tungsten metal
Tungsten produced
Water of
Formation 19,400 4,650
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Table IX-2

BPT EFFLUENT LIMITATIONS FOR THE
PRIMARY TUNGSTEN SUBCATEGORY

Tungstic Acid Rinse

Pollutant or Pollutant Property
Maximum for
Any One Day

Ma.ximum for
Monthly Average

Metric Units - mg/kkg of tungstic acid produced
English Units - lbs/billion lbs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

7,140.0 6,188.0
58,548.0 26,180.0
63,308.0 26,656.0

6,330,800.0 2,789,360.0
1,951,600.0 952,000.0

Within the range of 7.5 to 10.0
at all times

Acid Leach Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Max:imum for
Monthly Average

Metric Units - mg/kkg of tungstic acid produced
English Units - lbs/billion lbs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

5,655.0 4,901.0
46,371.0 20,735.0
50,141.0 21,112.0

5,014,100.0 2,209,220.0
1,545,700.0 754,000.0

Within the range of 7.5 to 10.0
at all times

Alkali Leach Wash

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthll. Average

Metric Units - mg/kkg of sodium tungstate produced
English Units - lbs/billion lbs of sodium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

122

7,005.0 6,071.0
57,441.0 25,685.0
62,111.0 26,152.0

6,211,100.0 2,736,620.0
1,914,700.0 934,000.0

Within the range of 7.5 to 10.0
at all times:



Table IX-2 (Continued)

BPT EFFLUENT LIMITATIONS FOR THE
PRIMARY TUNGSTEN SUBCATEGORY

Ion-Exchange Raffinate

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium tungstate produced
English Units - lbs/billion lbs of ammonium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

7,680.0 6,656.0
62,976.0 28,160.0
68,096.0 28,672.0

6,809,600.0 3,000,320.0
2,099,200.0 1,024,000.0

Within the range of 7.5 to 10.0
at all times

Calcium Tungstate Precipitate Wash

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of calcium tungstate produced
English Units - lbs/billion lbs of calcium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

123

5,580.0 4,836.0
45,756.0 20,460.0
49,476.0 20,832.0

4,947,600.0 2,179,920.0
1,525,200.0 744,000.0

Within the range of 7.5 to 10.0
at all times



Table IX-2 (Continued)

BPT EFFLUENT LIMITATIONS FOR THE
PRIMARY TUNGSTEN SUBCATEGORY

Crystallization and Drying of Ammonium Paratungstate

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium paratungstate produced
English Units - 1bs/bi11ion 1bs of ammonium paratungstate

produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

o 0
o 0
o 0
U 0
o 0

Within the range of 7.5 to 10.0
at all times

Ammonium Paratungstate Conversion to
Oxides Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of "blue" oxide (W03) produced
English Units - 1bs/bi11ion 1bs of "blue" oxide (W03) produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

3,135.0 2,717.0
25,707.0 11,495.0
27,797.0 11,704.0

2,779,700.0 1,224,740.0
856,900.0 418,000.0

Within the range of 7.5 to 10.0
at all times

124



Table IX-2 (Continued)

BPT EFFLUENT LIMITATIONS FOR THE
PRIMARY TUNGSTEN SUBCATEGORY

Reduction to Tungsten Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungsten produced
English Units - lbs/billion lbs of tungsten produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

10,980.0 9,516.0
90,036.0 40,260.0
97,356.0 40,992.0

9,735,600.0 4,289,520.0
3,001,200.0 1,464,000.0

Within the range of 7.5 to 10.0
at all times

Reduction to Tungsten Water of Formation

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungsten reduced
English Units - lbs/billion lbs of tungsten reduced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

125

2,910.0 2,522.0
23,862.0 10,670.0
25,802.0 10,864.0

2,580,200.0 1,136,840.0
795,400.0 388,000.0

Within the range of 7.5 to 10.0
at all times
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PRIMARY TUNGSTEN SUBCATEGORY

SECTION X

BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE

The effluent limitations which must be achieved by July 1, 1984
are based on the best control and treatment technology used by a
specific point source within the industrial category or subcate
gory, or by another industry 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, process
control, and treatment technology optimization.

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

The required assessment of BAT considers costs, but does not
require a balancing of costs against effluent reduction benefits
(see Weyerhaeuser v. Costle, 11 ERC 2149 (D.C. Cir. 1978».
However, in assessing the proposed BAT, the Agency has given
substantial weight to the economic achievability of the
technology.

TECHNICAL APPROACH TO BAT

In pursuing this second round of effluent limitations, 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 five technology
options which could be applied to the primary tungsten subcate
gory as alternatives for the basis of BAT effluent limitations

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
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effectiveness achievable with the more sophisticated BAT
treatment technology and reductions in the effluent flows
allocated to various waste streams.

The treatment technologies considered for BAT are summarized
below:

Option A (Figure X-I) is based on:

o Preliminary treatment with ammonia steam stripping
(where required)

o Lime precipitation and sedimentation

Option B (Figure X-2) is based on:

o Preliminary treatment with ammonia steam stripping
(where required)

o Lime precipitation and sedimentation
o In-process flow reduction of acid leach and reduction

to tungsten scrubber liquor

Option C (Figure X-3) is based on:

o Preliminary treatment with ammonia steam stripping
(where required)

o Lime precipitation and sedimentation
o In-process flow reduction of acid leach and reduction

to tungsten scrubber liquor
o Multimedia filtration

Option E (Figure X-4) is based on:

o Preliminary treatment with ammonia steam stripping
(where required)

o Lime precipitation and sedimentation
o In-process flow reduction of acid leach and reduction

to tungsten scrubber liquor
o Multimedia filtration
o Activated carbon adsorption

Option F (Figure X-5) is based on:

o Preliminary treatment with ammonia steam stripping
(where required)

o Lime precipitation and sedimentation
o In-process flow reduction of acid leach and reduction

to tungsten scrubber liquor
o Multimedia filtration
o Reverse osmosis in conjunction with multiple-effect

evaporation

128



The five options examined for BAT are discussed in greater detail
on the following pages. The first option considered (Option A)
is the same as the BPT treatment and control technology which was
presented in the previous section. The last four options each
represent substantial progress toward the reduction of pollutant
discharges above and beyond the progress achievable by BPT.

OPTION A

Option A for the primary tungsten subcategory is equivalent to
the control and treatment technologies which were analyzed for
BPT in Section IX (see Figure X-I). The BPT end-of-pipe treat
ment scheme includes lime precipitation and sedimentation, with
ammonia steam stripping preliminary treatment of wastewaters
containing treatable concentrations of ammonia (see Figure IX-I).
The discharge rates for Option A are equal to the discharge rates
allocated to each stream as a BPT discharge flow.

OPTION B

Option B for the primary tungsten subcategory achieves lower
pollutant discharge by building upon the Option A end-of-pipe
treatment technology. Flow reduction measures are added to the
Option A treatment scheme which consists of lime precipitation
and sedimentation, with ammonia steam stripping preliminary
treatment of the wastewaters containing treatable concentrations
of ammonia (see Figure X-2). These flow reduction measures,
including in-process changes, result in the elimination of some
wastewater streams and the concentration of pollutants in other
effluents. As explained in Section VII of the General
Development Document, treatment of a more concentrated effluent
allows achievement of a greater net pollutant removal and intro
duces the possible economic benefits associated with treating a
lower volume of wastewater.

The method used in Option B to reduce process wastewater genera
tion and discharge rates is recycle of water used in wet air
pollution control. There are two wet air pollution control
wastewater sources regulated under these effluent limitations for
which recycle is considered feasible:

Acid leach wet air pollution control, and
Reduction to metal wet air pollution control.

Table X-I presents the number of plants reporting wastewater use
with these-sources, the number of plants practicing recycle of
scrubber liquor, and the range of recycle values being used.
Although three plants report total recycle of their scrubber
water, some blowdown or periodic cleaning is likely to be needed
to prevent the buildup of dissolved and suspended solids since
the water picks up particulates and fumes from the air.
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Reduction of flow through recycle or reuse represents the best
available technology economically achievable for these streams.
Acid leaching scrubber water may be reused in the scrubber with
periodic blowdown or as rinse water for insoluble tungstic acid.
Scrubber water from wet air pollution control systems on furnaces
which reduce tungsten oxides to metal may also be recycled
through the scrubber with periodic blowdown as several plants
have demonstrated.

OPTION C

Option C for the primary tungsten subcategory consists of all
control and treatment requirements of Option B (flow reduction,
ammonia steam stripping, lime precipitation and sedimentation)
plus multimedia filtration technology added at the end of the
Option B treatment scheme (see Figure X-3). Multimedia filtra
tion is used to remove suspended solids, including precipitates
of toxic metals, beyond the concentrations attainable by gravity
sedimentation. The filter suggested is of the gravity, mixed
media type, although other forms of filters, such as r.apid sand
filters or pressure filters, would perform satisfactorily.

OPTION E

Option E for the primary tungsten subcategory consists of all the
control and treatment requirements of Option C (flow reduction,
ammonia steam stripping, lime precipitation, sedimentation, and
multimedia filtration) with the addition of granular activated
carbon technology at the end of the Option C treatment scheme
(see Figure X-4). The activated carbon process is provided to
control the discharge of toxic organics.

OPTION F

Option F for the primary tungsten subcategory consists of reverse
osmosis and multiple-effect evaporation technology and complete
recycle added at the end of the Option C (flow reduction, ammonia
steam stripping, lime precipitation, sedimentation, and multi
media filtration) treatment scheme (see Figure X-S). Reverse
osmosis controls dissolved solids to the point where total
recycle, and thus zero discharge, is feasible. The multiple
effect evaporation technolo~y is used to dewater the brines
rejected from reverse osmos~s.

INDUSTRY COST AND POLLUTANT REDUCTION BENEFITS

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

A complete description of the methodology used to calculate the
estimated pollutant reduction, or benefit, achieved by the appli
cation of the various treatment options is presented in Section X
of the General Development Document. In short, sampling data
collected during the field sampling program were used to charac
terize the major waste streams considered for regulation. At
each sampled facility, the sampling data was production normal
ized 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 tungsten subcategory. By multiply
ing the total subcategory production for a unit operation times
the corresponding raw waste value, the mass of pollutant gener
ated for that unit operation was estimated.

The volume of wastewater discharged after the application of each
treatment option was estimated by multiplying the regulatory flow
determined for each unit process by the total subcategory produc
tion. The mass of pollutant discharged was then estimated by
multiplying the achievable concentration values attainable by the
option (mg/l) by the estimated volume of process wastewater dis
charged by the subcategory. The mass of pollutant removed,
referred to as the benefit, is simply the difference between the
estimated mass of pollutant generated within the subcategory and
the mass of pollutant discharged after application of the treat
ment option.

The Agency varied this procedure slightly in computing estimated
BPT discharge in a subcategory where there is an existing BPT
limitation. In this case, EPA took the mass limits from the BPT
limitations (for all pollutants limited at BPT) and multiplied
these limits by the total subcategory production (from dcp).
(The assumption is that plants are discharging a volume equal to
their BPT allowance times their production.) Where pollutants
are not controlled by existing BPT, EPA used the achievable con
centration for the associated technology proposed today, and
multiplied these concentrations by the total end-of-pipe dis
charge of process wastewater for the subcategory (from dcp). The
total of both these calculations represents estimated mass load
ings for the subcategory. The pollutant reduction benefit esti
mates for direct discharges in the primary tungsten subcategory
are presented in Table X-2. Pollutant reduction benefit esti
mates for indirect dischargers are shown in Section XII.

COMPLIANCE COSTS

In estimating subcategory-wide compliance costs, the first step
was to develop uniformly applicable cost curves, relating the
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total costs associated with installation and operation of waste
water treatment technologies to plant process wastewater dis
charge. EPA applied these curves on a per plant basis,. a plant's
costs--both capital, and operating and maintenance--bei.ng deter
mined by what treatment it has in place and by its indi.vidual
process wastewater discharge (from dcp). The final ste:p 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. The compliance costs asso
ciated with the various options are presented in Table X-3 for
direct discharges in the primary tungsten subcategory. Compli
ance cost for indirect discharges are shown in Section XII. These
costs were used in assessing economic achievabi1ity.

BAT OPTION SELECTION

EPA has selected Option C which includes flow reduction, lime
precipitation, sedimentation, and multimedia filtration, with
ammonia steam stripping preliminary treatment of waste~'aters

containing treatable concentrations of ammonia. The estimated
capital cost of proposed BAT is 447,000 dollars (1978 dollars)
and the annual cost is 193,000 dollars (1978 dollars). The
end-of-pipe treatment configuration for Option C is presented in
Figure X-3.

EPA is proposing multimedia filtration as part of the BAT techno
logy because this technology is demonstrated in the subcategory
(three of eight plants, and both direct dischargers presently
have filters) and results in additional removal of toxic metals.
In addition, 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.

Ammonia steam stripping is demonstrated in the nonferrous metals
manufacturing category. Four plants in the primary tungsten
subcategory have steam stripping in-place. EPA believes that
performance data from the iron and steel manufacturing category
provide a valid measure of this technology's performance on non
ferrous metals manufacturing category wastewater because raw
wastewater concentrations of ammonia are of the same order of
magnitude in the respective raw wastewater matrices.

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 six paired samples in a two-month period. These data
are the data base for determining the effectiveness of ammonia
steam strippinng 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
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steam injected countercurrently to the flow of the wastewater. A
lime reactor for pH adjustment separated the two stripping
columns.

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 primary
tungsten subcategory contained ammonia concentrations of 695 and
1,610 mg/l.

Implementation of the control and treatment technologyies of
Option C would remove annually an estimated 3,689 kilograms of
toxic metal pollutants, which is 127 kilograms of toxic metal
pollutants over the estimated BPT removal. The ammonia steam
stripping technology of Option C would remove annually an
estimated 741,470 kilograms of ammonia.

Activated carbon technology (Option E) was also considered,
however this technology is not necessary since toxic organic
pollutants are not limited in this subcategory (see discussion on
Regulated Pollutant Parameters at the end of this section).

Reverse osmosis and multiple-effect evaporation (Option F) was
considered for the purpose of achieving zero discharge of process
wastewater; however, the Agency ultimately rejected this technol
ogy because it was determined that its performance for this
specific purpose was not adequately demonstrated in this category
nor was it clearly transferable from another category.

WASTEWATER DISCHARGE RATES

A BAT discharge rate was calculated for each subdivision based
upon the flows of the existing plants, as determined from analy
sis 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 normal
ized discharge rates for each of the nine wastewater sources were
determined and are summarized 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, or PNPs,
are also listed in Table X-4.

The BAT discharge rates reflect the flow reduction requirements
of the selected BAT option. For this reason, the two scrubber
waters which were targeted for flow reduction through recycle for
BAT have lower flow rates than the corresponding BPT flows.
Since several plants have demonstrated sufficient ability to
achieve substantial recycle of these two wastewaters, lower flow
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allowances for these streams represent the best available tech
nolgy economically achievable.

The BAT discharge rate for both acid leach scrubber water and
reduction to metal scrubber water is based on 90 percen't recycle
of the scrubber effluent (refer to Section VII of the General
Development Document). Consequently, the BAT production normal
ized discharge flow for acid leach wet air pollution control is
3,770 l/kkg (904 gal/ton) of tungstic acid produced. TI~is rate
should be allocated only to those plants which acid leach ore
concentrates and use a wet air pollution control system to con
trol fumes. Similarly, the BAT discharge flow for reduction to
tungsten metal wet air pollution control is 9,400 l/kkg (2,253
gal/ton) of tungsten produced. This rate is allocated only to
those plants which use a wet air pollution control system to con
trol particulate emissions from furnaces used to reduce tungsten
oxides (wax) to tungsten metal.

REGULATED POLLUTANT PARAMETERS

In implementing the terms of the Consent Agreement in NRDC v.
Train, Ope Cit., and 33 U.S.C. l314(b)(2)(A and B) (19/6Y; 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 pollutants
and pollutant parameters for limitation. This examination and
evaluation was presented in Section VI. The Agency, however, has
chosen not to regulate all 10 toxic pollutants selected in this
analysis.

The primary tungsten subcategory generates an estimated 8,340
kg/yr of toxic pollutants, of which only 70 kg/yr are toxic
organic pollutants. The Agency believes that the toxic organic
pollutants in the primary tungsten subcategory are present only
in trace (deminimus quantities) and are neither causing nor
likely to cause toxic effects. Therefore, the following toxic
organic pollutants are excluded from regulation:

1. acenaphthene
55. naphthalene
77. acenaphthy1ene
80. fluorene

The high cost associated with analysis for toxic metal pollutants
has prompted EPA to develop an alternative method for rE~gulating

and monitoring toxic pollutant discharges from the nonfE~rrous

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

122. lead
125. selenium
128. zinc

ammonia (as N)

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

This approach is technically justified since the treatable con
centrations used for lime precipitation and sedimentation tech
nology are based on optimized treatment for concommitant multiple
metals removal. Thus, even though metals have somewhat different
theoretical solubilities, they will be removed at very nearly the
same rate in a lime precipitation and sedimentation treatment
system operated for multiple metals removal. Filtration as part
of the technology basis is likewise justified because this tech
nology removes metals non-preferentially.

The toxic metal pollutants selected for specific limitation in
the primary tungsten subcategory to control the discharges of
toxic metal pollutants are lead, selenium, and zinc. Ammonia is
also selected for limitation since the methods used to control
lead, selenium, and zinc are not effective in the control of
ammonia. The following toxic metal pollutants are excluded from
limitation on the basis that they are effectively controlled by
the limitations developed for lead, selenium, and zinc:

118. cadmium
119. chromium (Total)
127. thallium

The conventional pollutant parameters TSS and pH will be limited
by the best conventional technology (BCT) effluent limitations.
These effluent limitations and a discussion of BCT are presented
in Section XIII of this supplment.

EFFLUENT LIMITATIONS

The concentrations achievable by application of BAT are discussed
in Section VII of the General Development Document and summarized
there in Table VII-19. The treatable concentrations both one day
maximum and monthly average values are multiplied by the BAT
normalized discharge flows summarized in Table X-4 to calculate
the mass of pollutants allowed to be discharged per mass of
product. The results of these calculations in milligrams of
pollutant per metric ton of product represent the BAT effluent
limitations and are presented in Table X-5 for each waste stream.
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Table X-I

CURRENT RECYCLE PRACTICES WITHIN THE
PRIMARY TUNGSTEN SUBCATEGORY

t--'
W
(]"I

Acid Leach Wet Air
Pollution Control

Reduction to Metal
Wet Air Pollution
Control

Number of Plants
with Wastewater

2

5

Number of Plants
Practicing Recycle

1

3

Range of
Recycle Values (10)

o - 100

o - 100



Table X-2

POLLUTANT REDUCTION BENEFITS FOR DIRECT DISCHARGERS

Flow O/yr) 592.4 x 106 487.0 x 106 487.0 x 106
Option A Option A Option B Option B Option C Option C

Raw Waste Removed Discharged Removed Discharged Removed Discharged
Pollutant kg/yr -~ kg/yr ~~ kg/yr kg/yr kg/yr

Acenaphthene 19.7 0.0 19.7 0.0 19.7 0.0 19.7
Napthha1ene 19.8 0.0 19.8 0.0 19.8 0.0 19.8
Acenaphthy1ene 19.8 0.0 19.8 0.0 19.8 0.0 19.8
Fluorene 10.6 0.0 10.6 0.0 10.6 0.0 10.6
Cadmium 29.3 0.0 29.3 0.0 29.3 5.4 23.9
Chromium 289.2 241.9 47.4 250.3 39.0 255.2 34.1
Lead 2,814.8 2,743.7 71.1 2,756.3 58.4 2,775.8 39.0
Selenium 391.7 385.8 5.9 386.8 4.9 388.3 3.4
Thallium 173.2 0.0 173.2 0.0 173.2 7.6 165.6
Zinc 369.4 191. 7 177.7 223.3 146.1 257.4 112.0
TSS 2,665,714.1 2,658,605.8 7,108.3 2,659,869.9 5,844.2 2,664,447.9 1,266.2
Ammonia 754,171. 5 741,469.7 12,701.8 741,469.7 12,701.8 741,469.7 12,701.8

Total Toxic 69.9 0.0 69.9 0.0 69.9 0.0 69.9
...... Organics
W Total Toxic Metals 4,067.6 3,563.1 504.6 3,616.7 450.9 3,689.7 378.0
-.I Total Toxics 4,137.5 3,563.1 574.5 3,616.7 520.8 3,689.7 447.9

Total Conventionals 2,665,714.1 2,658,605.8 7,108.3 2,659,869.9 5,844.2 2,664,447.9 1,266.2
Total Nonconven- 754,171. 5 741,469.7 12,701. 8 741,469.7 12,701. 8 741,469.7 12.701. 8

tionals
Total Pollutants 3,424,023.1 3,403.638.6 20,384.6 3,404,956.3 19,066.8 3,409.607.3 14,415.9



Table X-2 (Continued)

POLLUTANT REDUCTION BENEFITS FOR DIRECT DISCHARGERS

Flow (l/yr)

Pollutant----

487.0 x
Option E
Removed
~

106
Option E

Discharged
~

Option F
Removed
'!:PJE.

0.0
Option F

Discharged
kg/yr

t--'
LV
CO

Acenaphthene
Napthha1ene
Acenaphthylene
Fluorene
Cadmium
Chromium
Lead
Selenium
Thallium
Zinc
TSS
Ammonia

Total Toxic
Organics

Total Toxic Metals
Total Toxics
Total Conventionals
Total Nonconven-

tionals
Total Pollutants

14.8 4.9 19.7
14.9 4.9 19.8
14.9 4.9 19.8
5.7 4.9 10.6
5.4 23.9 29.3

255.2 34.1 289.2
2,775.8 39.0 2,814.8

388.3 3.4 391. 7
7.6 165.6 173.2

257.4 122.0 369.4
2,664,447.9 1,266.2 2,665,714.1

752,901.3 1,270.2 754,171.5

50.3 19.6 69.9

3,689.7 378.0 4,067.6
3,740.0 397.6 4,137.5

2,664,447.9 1,266.2 2,665,714.1
752,901. 3 1,270.2 754,171. 5

3,421,089.2 2,934.0 3,424,023.1

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0

0.0

NOTE: Total Toxic Metals - Cadmium + Chromium + Lead + Selenium + Thallium + Zinc
Total Taxies • Total Toxic Metals + Total Toxic Organics
Total Conventiona1s - TSS
Total Nonconventionals = Ammonia
Total Pollutants - Total Toxic Organics + Total Toxic Metals + Total Conventionals

+ Total Nonconventionals

Option A - Chemical Precipitation, Sedimentation,
Option B - Chemical Precipitation, Sedimentation,
Option C - Chemical Precipitation, Sedimentation,
Option E - Chemical Precipitation, Sedimentation,

Stripping, and Flow Reduction
Option F - Chemical Precipitation, Sedimentation,

and Flow Reduction

and Ammonia Steam Stripping
Ammonia Steam Stripping, and Flow Reduction
Filtration, Ammonia Steam Stripping, and Flow Reduction
FiltrAtion, Acttv~ted Carbon Adsorption. A~monia Steam

Filtration, Ammonia Steam Stripping, Reverse Osmosis,



Table X-3

COST OF COMPLIANCE
FOR THE

PRIMARY TUNGSTEN SUBCATEGORY

Direct Dischargers

Capital Cost Annual Cost
Option (1978 Dollars) (1978 Dollars)

A 0 0

B 337,000 55,000

C 447,000 193,000

E 3,715,000 1,214,000

F 1,260,000 389,000
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TABLE X-4

BAT WASTEWATER DISCHARGE RATES FOR THE
PRIMARY TUNGSTEN SUBCATEGORY

BAT Normalized
Discharge Rate

Wastewater Stream l/kkg gal/ton

Tungstic Acid
11,410Rinse Water 47,600

Acid Leach Wet Air
Pollution Control 3,770 904

Alkali Leach
Wash 46,700 11,200

Ion-exchange
Raffinate 51,200 12,300

Calcium Tungstate
8,920Precipitate Wash 37,200

Crystallization
and Drying of
Ammonium 0 0
Paratungstate

Ammonium Paratung-
state Conversion 20,900 5,010
to Oxides Wet Air

Reduction to Tung-
sten Wet Air 9,400 2,253
Pollution Control

Reduction to
Tungsten
Water of
Formation 19,400 4,650

Production
Normalizat:ion

Parameter

Tungstic acid
produced

Tungstic acid
produced

Sodium tungstate
produced

Ammonium tungstate
produced

Calcium tu.ngstate
produced

lB1ue" oxide
produced

Tungsten metal
produced

Tungsten metal
produced
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Table X-5

BAT EFFLUENT LIMITATIONS FOR THE
PRIMARY TUNGSTEN SUBCATEGORY

Tungstic Acid Rinse

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungstic acid produced
English Units - 1bs/bi11ion 1bs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)

4,760.0
39,032.0
48,552.0

6,330,800.0

Acid Leach Wet Air Pollution Control

4,284.0
17,612.0
19,992.0

2,789,360.0

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungstic acid produced
English Units - lbs/billion lbs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)

377.0
3,019.40
3,845.40

501,410.0

Alkali Leach Wash

339.30
1,394.90
1,583.40

220,922.0

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of sodium tungstate produced
English Units - 1bs/billion lbs of sodium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)
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4,670.0
38,294.0
47,634.0

6,211,100.0

4,203.0
17,279.0
19,614.0

2,736,620.0



Table X-5 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE
PRIMARY TUNGSTEN SUBCATEGORY

Ion Exchange Raffinate

Pollutant or Pollutant Property
Maximum for
Any One Day

Ma.ximum for
Monthly Average

Metric Units - mg/kkg of ammonium tungstate produced
English Units - lbs/billion lbs of ammonium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)

5,120.0
41,984.0
52,224.0

6,809,600.0

Calcium Tungstate Precipitate Wash

4,608.0
18,944.0
21,504.0

3,000,320.0

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of calcium tungstate produced
English Units - lbs/billion lbs of calcium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)

3,720.0
30,504.0
37,944.0

4,947,600.0

3,348.0
13,764.0
15,624.0

2,179,920.0

Crystallization and Drying of Ammonium Paratungstate

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium paratungstate produced
English Units - lbs/billion lbs of ammonium paratungstate

produced

Lead
Selenium
Zinc
Ammonia (as N)
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Table X-5 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE
PRIMARY TUNGSTEN SUBCATEGORY

Ammonium Paratungstate Conversion to Oxides Wet Air
Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of "blue" oxide (WOJ) produced
English Units - 1bs/bi11ion 1bs of "blue ll oxide (W03) produced

Lead
Selenium
Zinc
Ammonia (as N)

2,090.0
17,138.0
21,318.0

2,779,700.0

1,881.0
7,733.0
8,778.0

1,224,740.0

Reduction to Tungsten Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungsten produced
English Units - Ibs/billion lbs of tungsten produced

Lead
Selenium
Zinc
Ammonia (as N)

940.0
7,708.0
9,588.0

1,250,200.0

846.0
3,478.0
3,948.0

550,840.0

Reduction to Tungsten Water of Formation

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungsten reduced
English Units - Ibs/bil1ion 1bs of tungsten reduced

Lead
Selenium
Zinc
Ammonia (as N)
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1,940.0
15,908.0
19,788.0

2,580,200.0

1,746.0
7,178.0
8,148.0

1,136,840.0
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PRIMARY TUNGSTEN SUBCATEGORY

SECTION XI

NEW SOURCE PERFORMANCE STANDARDS

The basis for new source performance standards (NSPS) under
Section 306 of the Act is the best available demonstrated tech
nology (BDT). New plants have the opportunity to design the best
and most efficient production processes and wastewater treatment
technologies without facing the added costs and restrictions
encountered in retrofitting an existing plant. Therefore,
Congress directed EPA to consider the best demonstrated process
changes, in-plant controls, and end-of-pipe treatment techno
logies which reduce pollution to the maximum extent feasible.

This section describes the technologies for treatment of waste
water from new sources and presents mass discharge standards for
regulatory pollutants for NSPS in the primary tungsten subcate
gory, based on the selected treatment technology.

TECHNICAL APPROACH TO BDT

The best available demonstrated technology (BDT) for new source
performance standards is equivalent to the best available tech
nology (BAT) selected for currently existing primary tungsten
plants. This result is a consequence of careful review by the
Agency of a wide range of technical options for new source treat
ment systems which is discussed in Section XI of the General
Development Document. This review of the primary tungsten
subcategory found no new, economically feasible, demonstrated
technologies which could be considered an improvement over those
chosen for consideration for BAT. Additionally, there was
nothing found to indicate that the wastewater flows and char
acteristics 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. Conse
quently, 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-I.

Treatment technologies considered for the BDT options are
identical to the treatment technologies considered for the BAT
options. These options are:

OPTION A

o Preliminary treatment with ammonia steam stripping
(where required)

o Lime precipitation and sedimentation
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OPTION E

0

0

0

0
0

OPTION F

OPTION B

o Preliminary treatment with ammonia steam stripping
(where required)

o Lime precipitation and sedimentation
o In-process flow reduction of acid leach and reduction

to tungsten scrubber liquor

OPTION C

o Preliminary treatment with ammonia steam stripping
(where required)

o Lime precipitation and sedimentation
o In-process flow reduction of acid leach and reduction

to tungsten scrubber liquor
o Multimedia filtration

Preliminary treatment with ammonia steam stripping
(where required)
Lime precipitation and sedimentation
In-process flow reduction of acid leach and reduction
to tungsten scrubber liquor
Multimedia filtration
Activated carbon adsorption

o Preliminary treatment with ammonia steam stripping
(where required)

o Lime precipitation and sedimentation
o In-process flow reduction of acid leach and reduction

to tungsten scrubber liquor
o Multimedia filtration
o Reverse osmosis in conjunction with multiple-effect

evaporation

BDT OPTION SELECTION

EPA is proposing that the best available demonstrated technology
for the primary tungsten subcategory be equivalent to Option C
(flow reduction, ammonia steam stripping, lime precipitation,
sedimentation, and multimedia filtration). This technology is
demonstrated by three plants in the subcategory.

The wastewater flow rates for BDT are the same as the BAT flow
rates. Further flow reduction measures for BDT are not feasible,
because dry scrubbing is not demonstrated for controlling emis
sions from acid leaching, APT conversion to oxides, and tungsten
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reduction furnaces. The nature of these emissions (acid fumes,
hot particulate matter) technically precludes the use of dry
scrubbers. Therefore, EPA is including an allowance from this
source at BOT equivalent to that proposed for BAT. EPA also does
not believe that new plants could achieve any additional flow
reduction beyond the 90 percent scrubber effluent recycle
proposed for BAT.

Activated carbon technology (Option E) was also considered, how
ever this technology is not necessary since toxic organic pollu
tants are not limited in this subcategory. Reverse osmosis in
conjunction with multiple-effect evaporation (Option F) was
considered for the purpose of achieving zero discharge of process
wastewater; however, the Agency ultimately rejected this technol
ogy because it was determined that its performance for this
specific purpose was not adequately demonstrated in this category
nor was it clearly transferable from another category.

REGULATED POLLUTANT PARAMETERS

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 TSS and pH are also selected
for limitation.

NEW SOURCE PERFORMANCE STANDARDS

The NSPS discharge flows for each wastewater source are the same
as the discharge rates for BAT and are shown in Table XI-I. The
mass of pollutant allowed to be discharged per mass of product is
calculated by multiplying the appropriate treatable concentration
(mg/l) by the production normalized wastewater discharge flows
(l/kkg). The treatable concentrations are listed in Table VII-19
of the General Development Document. The results of these calcu
lations are the production-based new source performance stand
ards. These standards are presented in Tables XI-2.
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TABLE XI-1

NSPS WASTEWATER DISCHARGE RATES FOR THE
PRIMARY TUNGSTEN SUBCATEGORY

Wastewater Stream

BAT Normalized
Discharge Rate

l/kkg gal/ton

Production
Normalization

Parameter

Tungstic Acid
Rinse Water

Acid Leach Wet Air
Pollution Control

Alkali Leach
Wash

Ion-exchange
Raffinate

Calcium Tungstate
Precipitate Wash

Crystallization
and Drying of
Ammonium
Paratungstate

Ammonium Paratung
state Conversion
to Oxides Wet Air

Reduction to Tung
sten Wet Air
Pollution Control

Reduction to
Tungsten
Water of
Formation

47,600

3,770

46,700

51,200

37,200

o

20,900

9,400

19,400

11,410

904

11,200

12,300

8,920

o

5,010

2,253

4,650

152

Tungstic acid
produced

Tungstic acid
produced

Sodium tungstate
produced

Ammonium tungstate
produced

Calcium tungstate
produced

"Blue" oxide
produced

Tungsten metal
produced

Tungsten metal
produced



Table XI-2

NSPS FOR THE PRIMARY TUNGSTEN SUBCATEGORY

Pollutant or Pollutant Property

Tungstic Acid Rinse

Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungstic acid produced
English Units - 1bs/bi11ion 1bs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

4,760.0 4,284.0
39,032.0 17,612.0
48,552.0 19,992.0

6,330,800.0 2,789,360.0
714,000.0 571,200.0

Within the range of 7.5 to 10.0
at all times

Acid Leach Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungstic acid produced
English Units - lbs/billion lbs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

377.0 339.30
3,091.40 1,394.90
3,845.40 1,583.40

501,410.0 220,922.0
56,550.0 45,240.0

Within the range of 7.5 to 10.0
at all times

Alkali Leach Wash

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of sodium tungstate produced
English Units - lbs/billion 1bs of sodium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH
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4,670.0 4,203.0
38,294.0 17,279.0
47,634.0 19,614.0

6,211,100.0 2,736,620.0
700,500.0 560,400.0

Within the range of 7.5 to 10.0
at all times



Table XI-2 (Continued)

NSPS FOR THE PRIMARY TUNGSTEN SUBCATEGORY

Ion-Exchange Raffinate

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium tungstate produced
English Units - lbs/billion lbs of ammonium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

5,120.0 4,608.0
41,984.0 18,944.0
52,224.0 21,504.0

6,809,600.0 3,000,320.0
768,000.0 614,400.0

Within the range of 7.5 to 10.0
at all timE~s

Calcium Tungstate Precipitate Wash

Pollutant or Pollutant Property
Maximum for
Any One Day

MBlximum for
Monthly Average

Metric Units - mg/kkg of calcium tungstate produced
English Units - lbs/billion lbs of calcium tungstate: produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

3,720.0 3,348.0
30,504.0 13,764.0
37,944.0 15,624.0

4,947,600.0 2,179,920.0
558,000.0 446,400.0

Within the range of 7.5 to 10.0
at all times

Crystallization and Drying of Ammonium Paratungstate

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium paratungstate produced
English Units - 1bs/bil1ion lbs of ammonium paratungstate

produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH
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o 0
o 0
o 0
o 0
o 0

Within the range of 7.5 to 10.0
at all times



Table XI-2 (Continued)

NSPS FOR THE PRIMARY TUNGSTEN SUBCATEGORY

Ammonium Paratungstate Conversion
to Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of "blue" oxide (W03) produced
English Units - lbs/billion lbs of "blue" oxide (W03) produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

2,090.0 lt88l.0
17 t 138.0 7 t 733.0
21,318.0 8 t 778.0

2,779,700.0 1,224 t 740.0
313,500.0 250,800.0

Within the range of 7.5 to 10.0
at all times

Reduction to Tungsten Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungsten produced
English Units - lbs/billion lbs of tungsten produced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH

940.0 846.0
7t 708.0 3,478.0
9,588.0 3 t 948.0

1,250 t 200.0 550,840.0
l4l t OOO.0 Il2 t 800.0

Within the range of 7.5 to 10.0
at all times

Reduction to Tungsten Water of Formation

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Month1~ Average

Metric Units - mg/kkg of tungsten reduced
English Units - 1bs/billion 1bs of tungsten reduced

Lead
Selenium
Zinc
Ammonia (as N)
TSS
pH
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1,940.0 It746.O
15,908.0 7,178.0
19,788.0 8,148.0

2,580,200.0 I t I36,840.0
291 t OOO.0 232 t 800.0

Within the range of 7.5 to 10.0
at all times



PRIMARY TUNGSTEN SUBCATEGORY

SECTION XII

PRETREATMENT STANDARDS

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

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

TECHNICAL APPROACH TO PRETREATMENT

Before proposing pretreatment standards, the Agency examines
whether the pollutants discharged by the industry pass through
the POTW or interfere with the POTW operation or its chosen
sludge disposal practices. In determining whether pollutants
pass through a well-operated POTW, achieving secondary treatment,
the Agency compares the percentage of a pollutant removed by POTW
with the percentage removed by direct dischargers applying the
best available technology economically achievable. A pollutant
is deemed to pass through the POTW when the average percentage
removed nationwide by well-operated POTW meeting secondary
treatment requirements, 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)).
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This definition of pass through satisfies two competing objec
tives set by Congress: (1) that standards for indirect dis
chargers be equivalent to standards for direct dischargers while
at the same time, (2) that the treatment capability and perfor
mance of the POTW be recognized and taken into account in regu
lating the discharge of pollutants from indirect dischargers.

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.

INDUSTRY COST AND POLLUTANT REDUCTION BENEFITS

The industry cost and pollutant reduction benefits of each treat
ment option were used to determine the most cost-effective
option. The methodoLogy applied in calculating pollutant reduc
tion benefits and plant compliance costs is discussed i.n Section
X. Table XII-l shows the estimated pollutant reduction benefits
for indirect dischargers. Compliance costs for indirect dis
chargers are presented in Table XII-2.

PRETREATMENT STANDARDS FOR EXISTING AND NEW SOURCES

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 PSNS and PSES, therefore, are
the same as the BAT options discussed in Section X.

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

Treatment technologies considered for the PSNS and PSES options
are:

OPTION A

o Preliminary treatment with ammonia steam stripping
(where required)

o Lime precipitation and sedimentation
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0

0
0

0
0

OPTION F

0

0
0

0
0

OPTION B

o Preliminary treatment with ammonia steam stripping
(where required)

o Lime precipitation and sedimentation
o In-process flow reduction of acid leach and reduction

to tungsten scrubber liquor

OPTION C

o Preliminary treatment with ammonia steam stripping
(where required)

o Lime precipitation and sedimentation
o In-process flow reduction of acid leach and reduction

to tungsten scrubber liquor
o Multimedia filtration

OPTION E

Preliminary treatment with ammonia steam stripping
(where required)
Lime precipitation and sedimentation
In-process flow reduction of acid leach and reduction
to tungsten scrubber liquor
Multimedia filtration
Activated carbon adsorption

Preliminary treatment with ammonia steam stripping
(where required)
Lime precipitation and sedimentation
In-process flow reduction of acid leach and reduction
to tungsten scrubber liquor
Multimedia filtration
Reverse osmosis in conjunction with multiple-effect
evaporation

PSNS AND PSES OPTION SELECTION

Option C (flow reduction, ammonia steam stripping, lime prec1p1
tation, sedimentation, and multimedia filtration) has been
selected as the regulatory approach for pretreatment standards
for new and existing sources (PSNS and PSES) on the basis that it
achieves effective removal of toxic pollutants at a reasonable
cost. In addition, filtration is demonstrated in the subcategory
(including one of three indirect dischargers), and will not
result in adverse economic impacts. The estimated capital cost
of proposed PSES is 396,000 dollars (1978 dollars) and the annual
cost is 329,000 dollars (1978 dollars).
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The wastewater discharge rates for both PSES and PSNS are iden
tical to the BAT discharge rates for each waste stream. The PSES
and PSNS discharge rates are shown in Table XII-3. No additional
flow reduction measures for PSNS are feasible because the only
other flow reduction technology, reverse osmosis in conjunction
with multiple-effect evaporation, is not demonstrated, nor is it
clearly transferable for this subcategory. Activated carbon
technology (Option E) was also considered however, this technol
ogy is not necessary since toxic organic pollutants are not
limited in this subcategory.

Implementation of the proposed PSES will result in an estimated
annual removal of 4,075 kilograms of toxic pollutants. Imple
mentation of Option C will result in an estimated annual removal
of 79,500 kilograms of ammonia.

REGULATED POLLUTANT PARAMETERS

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 propose PSES and PSNS
to prevent the pass-through of lead, selenium, zinc, and ammonia,
which are the limited pollutants.

PRETREATMENT STANDARDS

Pretreatment standards are based on the treatable concentrations
from the selected treatment technology, (Option C), and the
discharge rates determined in Section X for BAT. A mass of
pollutant per mass of product (mg/kkg) allocation is gi"en for
each subdivision within the subcategory. This pollutant alloca
tion is based on the product of the treatable concentration from
the proposed treatment (mg/l) and the production normalized
wastewater discharge rate (l/kkg). The achievable treatment
concentrations for BAT are identical to those for PSES and PSNS.
These concentrations are listed in Tables XII-19 of the General
Development Document. PSES and PSNS are presented in Tables
XII-4 and XII-5.
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Table XII-l

POLLUTANT REDUCTION BENEFITS FOR INDIRECT DISCHARGERS

Flow O/yr) 249.7 x 106 166.2 x 106 166.2 x 106
Option A Option A Option B Option B Option C Option C

Raw Waste Removed Discharged Removed Discharged Removed Discharged
Pollutant kg/yr kg/yr kg/yr kg/yr kg/yr kg/yr kg/yr

Acenaphthene 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Naphthalene 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Acenaphthy1ene 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fluorene 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cadmium 33.5 13.8 19.7 20.4 13.1 25.4 8.1
Chromium 332.9 313.0 19.9 319.7 13.2 321.4 11. 6
Lead 3,319.4 3,289.5 29.8 3,299.5 19.8 3,306.2 13.2
Selenium 49.6 47.2 2.5 48.0 1.7 48.5 1.2
Thallium 125.5 1.1 124.4 42.8 82.6 69.3 56.2
Zinc 343.1 268.5 74.6 293.5 49.6 305.1 38.0
'eSS 367,682.2 364,703.3 2,984.9 365,705.1 1,983.1 367,258.6 429.7
Ammonia 80,456.2 79,573.8 882.9 79,573.8 882.9 79,573.8 882.9

r-' Total Toxic 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Q'\ Organics
r-' Total Toxic Metals 4,204.0 3,933.1 270.9 4,023.9 180.0 4,075.3 128.3

Total Toxics 4,204.0 3,933.1 270.9 4,023.9 180.0 4,075.3 128.3
Total Conventionals 367,688.2 364,703.3 2,984.9 365,705.1 1,983.1 367,258.6 429.7
Total Nonconven- 80,456.2 79,573.8 882.9 79,573.8 882.9 79,573.8 882.9

tionals
Total Pollutants 452,348.4 448,210.2 4,138.7 449,302.8 3,046. Q 450,907.7 1,440.9



Table XlI-l <Continued)

POLLUTANT REDUCTION BENEFITS FOR INDIRECT DISCHARGERS

Flow O/yr)

Pollutant

166.2
Option E
Removed
~

x 106
Option E

Discharged
kg/yr

Option F
Removed
~

0.0
Option F

Discharged
~r

Acenaphthene
Naphthalene
Acenaphthylene
Fluorene
Cadmium
Chromium
Lead
Selenium
Thallium
Zinc
TSS
Ammonia

Total Toxic
t-' Organics
~ Total Toxic Metals
~ Total Toxics

Total Conventionals
Total Nonconven

tionals
Total Pollutants

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0

25.4 8.1 33.5
321.4 11.6 332.9

3,306.2 13.2 3,319.4
48.5 1.2 49.6
69.3 56.2 125.5

305.1 38.0 343.1
367,258.6 429.7 367.688.2
80,368.4 88.3 804.456.6

0.0 0.0 0.0

4,075.9 128.3 4.204.0
4.075.9 128.3 4.204.0

367.258.6 429.7 367.688.2
80.368.4 88.3 80.456.2

451.702.9 646.3 452.348.4

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0

0.0

NOTE: Total Toxic Metals - Cadmium + Chromium + Lead + Selenium + Thallium + Zinc
Total Toxics = Total Toxic Metals + Total Toxic Organics
Total Conventionals = TSS
Total Nonconventionals = Ammonia
Total Pollutants - Total Toxic Organics + Total Toxic Metals + Total Conventionals

+ Total Nonconventiona1s

Option A - Chemical Precipitation. Sedimentation. and Ammonia Steam Stripping
Option B - Chemical Precipitation. Sedimentation, Ammonia Steam Stripping, and Flow Redu~tion

Option C - Chemical Precipitation, Sedimentation, Filtration. Ammonia Steam Stripping. and Flow Reduction
Option E - Chemical Precipitation. Sedimentation, Filtration, Activated Carbon Adsorption, Ammonia Steam

Stripping, and Flow Reduction
Option F - Chemical Precipitation, Sedimentation, Filtration, Ammonia Steam Stripping, Reverse Osmosis,

and Flow Reduction



Table XII-2

COST OF COMPLIANCE
FOR THE

PRIMARY TUNGSTEN SUBCATEGORY

Indirect Dischargers

Capital Cost Annual Cost
Option (1978 Dollars) (1978 Dollars)

A 423,000 200,000

B 572,000 222,000

C 396,000 329,000

E 1,290,000 1,270,000

F 498,000 726,000

163



TABLE XII-3

PSES AND PSNS WASTEWATER DISCHARGE RATES FOR THE
PRIMARY TUNGSTEN SUBCATEGORY

BAT Normalized
Discharge Rate

Wastewater Stream l/kkg gal/ton

Tungstic Acid
Rinse Water 47,600 11,410

Acid Leach Wet Air
Pollution Control 3,770 904

Alkali Leach
Wash 46,700 11,200

Ion-exchange
12,300Raffinate 51,200

Calcium Tungstate
Precipitate Wash 37,200 8,920

Crystallization
and Drying of
Ammonium 0 0
Paratungstate

Ammonium Paratung-
state Conversion 20,900 5,010
to Oxides Wet Air

Reduction to Tung-
sten Wet Air 9,400 2,253
Pollution Control

Reduction to
Tungsten
Water of
Formation 19,400 4,650

Production
Normalization

Parameter

Tungstic .acid
produced

Tungstic acid
produced

Sodium tungstate
produced

Ammonium t:ungstate
produced

Calcium tungstate
produced

"Blue" oxide
produced

Tungsten metal
produced

Tungsten metal
produced
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Table XII-4

PSES FOR THE PRIMARY TUNGSTEN SUBCATEGORY

Tungstic Acid Rinse

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungstic acid produced
English Units - lbs/billion lbs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)

4,760.0
39,032.0
48,552.0

6,330,800.0

4,284.0
17,612.0
19,992.0

2,789,360.0

Acid Leach Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungstic acid produced
English Units - lbs/billion lbs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)

377.0
3,901.40
3,845.40

501,410.0

Alkali Leach Wash

339.30
1,394.90
1,583.40

220,922.0

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of sodium tungstate produced
English Units - lbs/billion lbs of sodium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)
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4,670.0
38,294.0
47,634.0

6,211,100.0

4,203.0
17,279.0
19,614.0

2,736,620.0



Table XII-4 (Continued)

PSES FOR THE PRIMARY TUNGSTEN SUBCATEGORY

Ion-Exchange Raffinate

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium tungstate produced
English Units - 1bs/bi11ion 1bs of ammonium tungstate: produced

Lead
Selenium
Zinc
Ammonia (as N)

5,120.0
41,984.0
52,224.0

6,809,600.0

Calcium Tungstate Precipitate Wash

4,608.0
18,944.0
2:1,504.0

3,000,320.0

Pollutant or Pollutant Property
Maximum for
Any One Day

Max:imum for
Monthly Average

Metric Units - mg/kkg of calcium tungstate produced
English Units - 1bs/bi11ion 1bs of calcium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)

3,720.0
30,504.0
37,944.0

4,947,600.0

3,348.0
13,764.0
15,624.0

2,17'9,920.0

Crystallization and Drying of Ammonium Paratungstate

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium paratungstate produced
English Units - lbs/billion 1bs of ammonium paratungstate

produced

Lead
Selenium
Zinc
Ammonia (as N)
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Table XII-4 (Continued)

PSES FOR THE PRIMARY TUNGSTEN SUBCATEGORY

Ammonium Paratungstate Conversion to Oxides Wet Air
Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of "blue" oxide (W03) produced
English Units - 1bs/bi11ion 1bs of "blue" oxide (W03) produced

Lead
Selenium
Zinc
Ammonia (as N)

2,090.0
17,138.0
21,318.0

2,779,700.0

1,881. 0
7,733.0
8,778.0

1,224,740.0

Reduction to Tungsten Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungsten produced
English Units - lbs/billion lbs of tungsten produced

Lead
Selenium
Zinc
Ammonia (as N)

940.0
7,708.0
9,588.0

1,250,200.0

846.0
3,478.0
3,948.0

112,800.0

Reduction to Tungsten Water of Formation

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungsten reduced
English Units - 1bs/billion lbs of tungsten reduced

Lead
Selenium
Zinc
Ammonia (as N)
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1,940.0
15,908.0
19,788.0

2,580,200.0

1,746.0
7,178.0
8,148.0

1,136,840.0



Table XII-5

PSNS FOR THE PRIMARY TUNGSTEN SUBCATEGORY

Tungstic Acid Rinse

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungstic acid produced
English Units - lbs/billion lbs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)

4,760.0
39,032.0
48,552.0

6,330,800.0

Acid Leach Wet Air Pollution Control

4,284.0
17,612.0
19,992.0

2,789,360.0

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungstic acid produced
English Units - lbs/bi1lion lbs of tungstic acid produced

Lead
Selenium
Zinc
Ammonia (as N)

377.0
3,091. 40
3,845.40

501,410.0

Alkali Leach Wash

339.30
1,394.90
1,583.40

220,922.0

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of sodium tungstate produced
English Units - lbs/bi1lion lbs of sodium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)
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4,670.0
38,294.0
47,634.0

6,211,100.0

,4,203.0
17,279.0
19,614.0

2,736,620.0



Table XII-5 (Continued)

PSNS FOR THE PRIMARY TUNGSTEN SUBCATEGORY

Ion-Exchange Raffinate

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium tungstate produced
English Units - 1bs/bi11ion 1bs of ammonium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)

5,120.0
41,984.0
52,224.0

6,809,600.0

Calcium Tungstate Precipitate Wash

4,608.0
18,944.0
21,504.0

3,000,320.0

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of calcium tungstate produced
English Units - lbs/bi11ion 1bs of calcium tungstate produced

Lead
Selenium
Zinc
Ammonia (as N)

3,720.0
30,504.0
37,944.0

4,947,600.0

3,348.0
13,764.0
15,624.0

2,179,920.0

Crystallization and Drying of Ammonium Paratungstate

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of ammonium paratungstate produced
English Units - lbs/bi1lion lbs of ammonium paratungstate

produced

Lead
Selenium
Zinc
Ammonia (as N)
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Table XII-5 (Continued)

PSNS FOR THE PRIMARY TUNGSTEN SUBCATEGORY

Ammonium Paratungstate Conversion
To Oxides Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maxi.mum for
Monthly Average

Metric Units - mg/kkg of "blue" oxide (W03) produced
English Units - lbs/billion lbs of "blue" oxide CW03) produced

Lead
Selenium
Zinc
Ammonia (as N)

2,090.0
17,138.0
21,318.0

2,779,700.0

1,881.0
7',733.0
8,778.0

1,22q.,740.0

Reduction to Tungsten Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maxi.mum for
Monthly Average

Metric Units - mg/kkg of tungsten produced
English Units - lbs/billion lbs of tungsten produced

Lead
Selenium
Zinc
Ammonia (as N)

940.0
7,708.0
9,588.0

1,250,200.0

846.0
3,478.0
3,948.0

550,840.0

Reduction to Tungsten Water of Formation

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of tungsten reduced
English Units - lbs/bi11ion lbs of tungsten reduced

Lead
Selenium
Zinc
Ammonia (as N)
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1,940.0
15,908.0
19,788.0

2,580,200.0

1,746.0
7,178.0
8,148.0

1,136,840.0



PRIMARY TUNGSTEN SUBCATEGORY

SECTION XIII

BEST CONVENTIONAL POLLUTANT CONTROL TECHNOLOGY

The 1977 amendments to the Clean Water Act added Section 301 (b)
(2)(E), establishing "best conventional pollutant control tech
nology" (BCT) for discharge of conventional pollutants from
existing industrial point sources. Biochemical oxygen-demanding
pollutants (BODS), total suspended solids (T8S), fecal coli
form, oil and grease (O&G) , and pH have been designated as
conventional pollutants (see 44 FR 44501).

BCT is not an additional limitation, but replaces BAT for the
control of conventional pollutants. In addition to the other
factors specified in Section 304(b)(4)(B), the Act requires that
limitations for conventional pollutants be assessed in light of a
two-part cost-reasonableness test. On October 29, 1982, the
Agency proposed a revised methodology for carrying out BCT
analyses (47 FR 49176). The purpose of the proposal was to
correct errors in the BCT methodology originally established in
1977.

Part 1 of the proposed BCT test requires that the cost and level
of reduction of conventional pollutants by industrial dischargers
be compared with the cost and level of reduction to remove the
same type of pollutants by publicly-owned treatment works (POTW).
The POTW comparison figure has been calculated by evaluating the
change in costs and removals between secondary treatment (30 mg/l
BOD and 30 mg/l TSS) and advanced secondary treatment (10 mg/l
BOD and 10 mg/l TSS). The difference in cost is divided by the
difference in pounds of conventional pollutants removed, resul
ting in an estimate of the "dollars per pound" of pollutant
removed, that is used as a benchmark value. The proposed POTW
test benchmark is $0.30 per pound (1978 dollars).

Part 2 of the BCT test requires that the cost and level of reduc
tion of conventional pollutants by industrial dischargers be
evaluated internally to the industry. In order to develop a
benchmark that assesses a reasonable relationship between cost
and removal, EPA has developed an industry cost ratio which
compares the dollar per pound of conventional pollutant removed
in going from primary to secondary treatment levels with that of
going from secondary to more advanced treatment levels. The
basis of costs for the calculation of this ratio are the costs
incurred by a POTW. EPA used these costs because: they reflect
the treatment technologies most commonly used to remove conven
tional pollutants from wastewater; the treatment levels associ
ated with them compare readily to the levels considered for
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industrial dischargers; and the costs are the most reliable for
the treatment levels under consideration. The proposed industry
subcategory benchmark is 1.42. If the industry figure for a
subcategory is lower than 1.43, the subcategory passes the BCT
test.

The Agency usually considers two conventional pollutants in the
cost test, TSS and an oxygen-demanding pollutant. Although both
oil and grease and BODS are considered to be oxygen-demanding
substances by EPA (see 44 FR 50733), only one can be selected in
the cost analysis to conform to procedures used to develop POTW
costs. Oil and grease is used rather than BODS in the cost
analysis performed for nonferrous metals manufacturing waste
streams due to the common use of oils in casting operations in
this industry.

BPT is the base for evaluating limitations on conventional
pollutants (i.e., it is assumed that BPT is already in place).
The test evaluates the cost and removals associated with
treatment and controls in addition to that specified as BPT.

If the conventional pollutant removal cost of the candidate BCT
is less than the POTW cost, Part 1 of the cost-reasonableness
test is passed and Part 2 (the internal industry test) of the
cost-reasonableness test must be performed. If the internal
industry test is passed, then a BCT limitation is promulgated
equivalent to the candidate BCT level. If all candidate BCT
technologies fail both parts of the cost-reasonableness test, the
BCT requirements for conventional pollutants are equal to BPT.

The BCT test was performed for the proposed BAT basis of ammonia
steam stripping, lime precipitation, sedimentation, in-process
flow reduction, and multimedia filtration. The primary tungsten
subcategory failed Part 1 of the test with a calculated cost of
$15.04 per pound (1978 dollars) of removal of conventional pollu
tants using BAT technology. The intermediate flow reduction
option was also examined, but it too failed with a cost of $19.73
per pound (1978 dollars) of conventional removal.
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Table XIII-l

BCT EFFLUENT LIMITATIONS FOR THE PRIMARY TUNGSTEN SUBCATEGORY

Tungstic Acid Rinse

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

TSS
pH

Metric Units - mg/kkg of tungstic acid produced
English Units - lbs/billion Ibs of tungstic acid produced

1,951,600.0 952,000.0
Within the range of 7.5 to 10.0

at all times

Acid Leach Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

TSS
pH

Metric Units - mg/kkg of tungstic acid produced
English Units - lbs/billion lbs of tungstic acid produced

1,545,700.0 754,000.0
Within the range of 7.5 to 10.0

at all times

Alkali Leach Wash

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

TSS
pH

Metric Units - mg/kkg of sodium tungstate produced
English Units - lbs/billion lbs of sodium tungstate produced

1,914,700.0 934,000.0
Within the range of 7.5 to 10.0

at all times
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Table XIII-l (Continued)

BCT EFFLUENT LIMITATIONS FOR THE PRIMARY TUNGSTEN SUBCATEGORY

Pollutant or Pollutant Property

Ion-Exchange Raffinate

Maximum for
Any One Day

Max imum fo r
Monthly Average

Metric Units - mg/kkg of ammonium tungstate produced
English Units - Ibs/billion Ibs of ammonium tungstate produced

TSS
pH

2,099,200.0 1,024,000.0
Within the range of 7.5 to 10.0

at all times

Calcium Tungstate Precipitate Wash

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of calcium tungstate produced
English Units - Ibs/billion Ibs of calcium tungstate produced

TSS
pH

1,525,200.0 744,000.0
Within the range of 7.5 to 10.0

at all times

Crystallization and Drying of Ammonium Paratungstate

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

TSS
pH

Metric Units - mg/kkg of ammonium paratungstate produced
English Units - lbs/billion lbs of ammonium paratungstate

produced

o 0
Within the range of 7,.5 to 10.0

at all times
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Table XIII-1 (Continued)

BCT EFFLUENT LIMITATIONS FOR THE PRIMARY TUNGSTEN SUBCATEGORY

Ammonium Paratungstate Conversion to
Oxides Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of "blue" oxide (W03) produced
English Units - lbs/billion lbs of "blue" oxide (W03) produced

TSS
pH

856,900.0 418,000.0
Within the range of 7.5 to 10.0

at all times

Reduction to Tungsten Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

TSS
pH

Metric Units - mg/kkg of tungsten produced
English Units - lbs/billion lbs of tungsten produced

3,001,200.0 1,464,000.0
Within the range of 7.5 to 10.0

at all times

Reduction to Tungsten Water of Formation

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

TSS
pH

Metric Units - mg/kkg of tungsten reduced
English Units - lbs/billion lbs of tungsten reduced

795,400.0 388,000.0
Within the range of 7.5 to 10.0

at all times
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PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

SECTION I

SUMMARY AND CONCLUSIONS

Pursuant to Sections 301, 304, 306, 307, and 501 of the Clean
Water Act and the provisions of the Settlement Agreement in
Natural Resources Defense Council v. Train, 8 ERC 2120 (D.D.C.
1976) modified, 12 ERC 1833 (D.D.C. 1979), EPA has collected and
analyzed data for plants in the primary columbium-tantalum sub
category. EPA has never proposed or promulgated effluent limita
tions or standards for this subcategory. This document and the
administrative record provide the technical basis for proposing
effluent limitations based on best practicable technology (BPT)
and best available technology (BAT) for direct dischargers,
pretreatment standards for indirect dischargers (PSES), pretreat
ment standards for new indirect dischargers (PSNS), and standards
of performance for new source direct dischargers (NSPS).

The primary columbium-tantalum subcategory is comprised of five
plants. Of the five plants, three discharge directly to rivers,
lakes, or streams; two discharge to publicly owned treatment
works (POTW); and none achieve zero discharge of process
wastewater.

EPA first studied the primary columbium-tantalum 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 limi
tations and standards for different segments of the subcategory.
This involved a detailed analysis of wastewater discharge and
treated effluent characteristics, including (1) the sources and
volume of water used, the processes employed, and the sources of
pollutants and wastewaters in the plant; and (2) the constituents
of wastewaters, including toxic pollutants.

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

Engineering costs were prepared for each of the control and
treatment options considered for the subcategory. These costs
were then used by the Agency to estimate the impact of imple
menting the various options on the industry. For each control
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and treatment option that the Agency found to be most effective
and technically feasible in controlling the discharge of pollu
tants, 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 Nonfer
rous Smelting and Refining Industry.

Based on consideration of the above factors, EPA identified vari
ous control and treatment technologies which formed the basis for
BPT and selected control and treatment appropriate for each set
of standards and limitations. The mass limitations and standards
for BPT, BAT, NSPS, PSES, PSNS, and BCT are presented in Section
II.

After examining the various treatment technologies, the Agency
has identified BPT to represent the average of the best existing
technology. Metals removal based on lime precipitation and
sedimentation technology is the basis for the BPT limitations.
Steam stripping is selected as the technology basis for ammonia
limitations. To meet the BPT effluent limitations based on this
technology, the primary columbium-tantalum subcategory is not
expected to incur any costs.

For BAT, the Agency has built upon the BPT basis by adding
in-process control technologies which include recycle of process
water from air pollution control and metal contact cooling waste
streams. Filtration is added as an effluent polishing step to
the end-of-pipe treatment scheme. To meet the BAT effluent
limitations based on this technology, the primary columbium
tantalum subcategory is estimated to incur a capital cost of
$0.797 million and an annual cost of $0.396 million.

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

The Agency selected the same technology as BAT for PSES. To meet
the pretreatment standards for existing sources, the primary
columbium-tantalum subcategory is estimated to incur a capital
cost of $2.47 million and an annual cost of $1.41 million. For
PSNS, the Agency selected end-of-pipe treatment and in-process
flow reduction control techniques equivalent to NSPS.

The best conventional technology (BCT) replaces BAT for the
control of conventional pollutants. The technology basis of BCT
is the BPT treatment of lime precipitation and sedimentation.
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PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

SECTION II

RECOMMENDATIONS

1. EPA has divided the primary columbium-tantalum subcategory
into eight subdivisions for the purpose of effluent limi
tations and standards. These subdivisions are:

(a)
(b)
(c)
(d)
(e)
(f)
(g)

(h)

Concentrate digestion wet air pollution control,
Solvent extraction raffinate,
Solvent extraction wet air pollution control,
Precipitation and filtration of metal salts,
Metal salt drying wet air pollution control,
Reduction of salt to metal,
Reduction of salt to metal wet air pollution control,
and
Consolidation and casting contact cooling.

2. BPT is proposed based on the effluent concentrations
achievable by the application of chemical precipitation and
sedimentation (lime and settle) technology, along with pre
liminary treatment consisting of ammonia steam stripping for
selected waste streams. The following BPT effluent limita
tions are proposed:

(a) Concentrate Digestion Wet Air Pollution Control
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium-tantalum salt produced
from digestion

English Units - lbs/billion lbs of columbium-tantalum salt
produced from digestion

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH
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1,637.25 1,418.95
14,516.95 6,112.40

1,451,695.0 639,619.0
649,442.50 288,156.0
447,515.0 218,300.0

Within the range of 7.5 to 10.0
at all times



(b) Solvent Extraction Raffinate
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - lbs/billion lbs of columbium or tantalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

4,037.40 3,499.08
35,798.28 15,072.96

3,579,828.0 1,577,277.60
1,601,502.0 710,582.40
1,103,556.0 538,320.0
Within the range of 7.5 to 10.0

at all times

(c) Solvent Extraction Wet Air Pollution Control
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - lbs/billion lbs of columbium or tantalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

645.21 559.18
5,720.86 2,408.78

572,086.20 252,062.04
255,933.30 113,556.96
176,357.40 86,028.0

Within the range of 7.5 to 10.0
at all times

(d) Precipitation and Filtration of Metal Salts
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt precipitated
English Units - lbs/billion lbs of columbium or tantalum

salt precipitated

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

37,083.45 32,138.99
328,806.59 138,444.88

32,880,659.0 14,487,267.80
14,709,768.50 6,526,687.20
10,136,143.0 4,944,460.0
Within the range of 7.5 to 10.0

at all times
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(e) Metal Salt Drying Wet Air Pollution Control
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt dried
English Units - lbs/billion lbs of columbium or tantalum

salt dried

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

12,546.45 10,873.59
111,245.19 46,840.08

11,124,519.0 4,901,479.80
4,976,758.50 2,208,175.20
3,429,363.0 1,672,860.0
Within the range of 7.5 to 10.0

at all times

(f) Reduction of Salt to Metal
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/bil1ion lbs of columbium or tantalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

52,899.45 45,846.19
469,041.79 197,491.28

46,904,179.0 20,666,051.80
20,983,448.50 9,310,303.20
14,459,183.0 7,053,260.0
Within the range of 7.5 to 10.0

at all times

(g) Reduction of Salt to Metal Wet Air Pollution Control
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/billion lbs of columbium or tantalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

3,228.15 2,797.73
28,622.93 12,051.76

2,862,293.0 1,261,130.60
1,280,499.50 568,154.40

882,361.0 430,420.0
Within the range of 7.5 to 10.0

at all times
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(h) Consolidation and Casting Contact Cooling
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum cast or
consolidated

English Units - lbs/billion lbs of columbium or tantalum
cast or consolidated

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

o 0
o 0
o 0
o 0
o 0

Within the range of 7.5 to 10.0
at all times

3. BAT is proposed based on the treatability concentrations
achievable by the application of chemical precipitation,
sedimentation, and multimedia filtration (lime, settle, and
filter) technology and in-process flow reduction control
methods, along with preliminary treatment consisting of
ammonia steam stripping for selected waste streams. The
following BAT effluent limitations are proposed:

(a) Concentrate Digestion Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt
produced from digestion

English Units - lbs/bi1lion lbs of columbium or tantalum
salt produced from digestion

Lead
Zinc
Ammonia (as N)
Fluoride
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515.63
5,259.43

685,787.90
204,705.11

464.07
2,165.65

302,159.18
90,750.88



(b) Solvent Extraction Raffinate
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - lbs/billion lbs of columbium or tantalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride

2,691.60
27,454.32

3,579,828.0
1,068,565.2

2,422.44
11,304.72

1,577,277.60
473,721.60

(c) Solvent Extraction Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - lbs/billion lbs of columbium or tantalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride

43.01
438.70

57,203.30
17,074.97

38.71
180.64

25,203.86
7,569.76

(d) Precipitation and Filtration of Metal Salts
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt precipitated
English Units - lbs/billion lbs of columbium or tantalum

salt precipitated

Lead
Zinc
Ammonia (as N)
Fluoride
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24,722.30
252,167.46

32,880,659.0
9,814,753.10

22,250.07
103,833.66

14,487,267.80
4,351,124.80



(e) Metal Salt Drying Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt dried
English Units - lbs/billion lbs of columbium or tantalum

salt dried

Lead
Zinc
Ammonia (as N)
Fluoride

1,647.90
16,808.58

2,191,707.0
654,216.30

1,483.11
6,921.18

965,669.40
290,030.40

(f) Reduction of Salt to Metal
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/billion lbs of columbium or tantalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride

35,266.30
359,716.26

46,904,179.0
14,000,721.10

31,739.67
148,118.46

20,666,051.80
6,206,868.80

(g) Reduction of Salt to Metal Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/billion lbs of columbium or tantalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride
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2,152.10
21,951.42

2,862,293.0
854,383.7

1,936.89
9,038.82

1,261,130.60
378,769.6



(h) Consolidation and Casting Contact Cooling
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum cast or
consolidated

English Units - lbs/billion lbs of columbium or tantalum
cast or consolidated

Lead
Zinc
Ammonia (as N)
Fluoride

o
. 0

o
o

o
o
o
o

4. NSPS are proposed based on the treatability concentrations
achievable by the application of chemical precipitation,
sedimentation, and multimedia filtration (lime, settle, and
filter) technology and in-process flow reduction control
methods, along with preliminary treatment consisting of
ammonia steam stripping for selected waste streams. The
following effluent standards are proposed for new sources:

(a) Concentrate Digestion Wet Air Pollution Control NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt
produced from digestion

English Units - lbs/billion lbs of columbium or tantalum
salt produced from digestion

Lead
Zinc
Ammonia
Fluoride
Total Suspended Solids
pH
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515.63 464.07
5,259.43 2,165.65

685,787.90 302,159.18
204,705.11 90,750.88

77,344.50 61,875.60
Within the range of 7.5 to 10.0

at all times



(b) Solvent Extraction Raffinate NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - lbs/billion lbs of columbium or tantalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

2,691.60 2,422.44
27,454.32 11,304.72

3,579,828.0 1,577,277.60
1,068,565.2 473,721.60

403,740.0 322,992.0
Within the range of 7.5 to 10.0

at all times

(c) Solvent Extraction Wet Air Pollution Control NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - lbs/bi1lion lbs of columbium or tantalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

43.01 38.71
438.70 180.64

57,203.30 25,203.86
17,074.97 7,569.76

6,451.50 5,161.20
Within the range of 7.5 to 10.0

at all times

(d) Precipitation and Filtration of Metal Salts NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt pr,~cipitated
English Units - lbs/bil1ion lbs of columbium or tantalum

salt precipitated

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

24,722.30 22,250.07
252,167.46 103,833.66

32,880,659.0 14,487,267.80
9,814,753.10 4,351,124.80
3,708,345.0 2,966,676.0
Within the range of 7.5 to 10.0

at all times
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(e) Metal Salt Drying Wet Air Pollution Control NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt dried
English Units - lbs/billion lbs of columbium or tantalum

salt dried

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

1,647.90 1,483.11
16,808.58 6,921.18

2,191,707.0 965,669.40
654,216.30 290,030.40
247,185.0 197,748.0

Within the range of 7.5 to 10.0
at all times

(f) Reduction of Salt to Metal NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/billion lbs of columbium or tantalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

35,266.30 31,739.67
359,716.26 148,118.46

46,904,179.0 20,666,051.80
14,000,721.10 6,206,868.80

5,289,945.0 4,231,956.0
Within the range of 7.5 to 10.0

at all times

(g) Reduction of Salt to Metal Wet Air Pollution Control
NSPS

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

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/billion lbs of columbium or tantalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH
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2,152.10 1,936.89
21,951.42 9,038.82

2,862,293.0 1,261,130.60
854,383.7 378,769.6
322,815.0 258,252.0

Within the range of 7.5 to 10.0
at all times



(h) Consolidation and Casting Contact Cooling NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Mont:hly Average

Metric Units - mg/kkg of columbium or tantalum cast or
consolidated

English Units - Ibs/billion Ibs of columbium or tantalum
cast or consolidated

Lead
Zinc
Ammonia (as N)
Fluoride
TSS
pH

o 0
o 0
o 0
o 0
o 0

Within the range of 7.5 to 10.0
at all times

5. PSES are proposed based on the effluent concentrations
achievable by the application of chemical precipitation,
sedimentation, and multimedia filtration (lime, settle, and
filter) technology and in-process flow reduction control
methods, along with preliminary treatment consisting of
ammonia steam stripping for selected waste streams. The
following effluent standards are proposed:

(a) Concentrate Digestion Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium-tantalum salt produced
from digestion

English Units - Ibs/billion lbs of columbium-tantalum salt
produced from digestion

Lead
Zinc
Ammonia (as N)
Fluoride
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515.63
5,259.43

685,787.90
204,705.11

464.07
2,165.65

302,159.18
90,750.88



(b) Solvent Extraction Raffinate PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - lbs/billion lbs of columbium or tantalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride

2,691.60
27,454.32

3,579,828.0
1,068,565.2

2,422.44
11,304.72

1,577,277.60
473,721.60

(c) Solvent Extraction Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - Ibs/billion Ibs of columbium or tantalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride

43.01
438.70

57,203.30
17,074.97

38.71
180.64

25,203.86
7,569.76

(d) Precipitation and Filtration of Metal Salts PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt precipitated
English Units - lbs/billion Ibs of columbium or tantalum

salt precipitated

Lead
Zinc
Ammonia (as N)
Fluoride

24,722.30
252,167.46

32,880,659.0
9,814,753.10
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22,250.07
103,833.66

14,487,267.80
4,351,124.80



(e) Metal Salt Drying Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt dried
English Units - lbs/billion lbs of columbium or tantalum

salt dried

Lead
Zinc
Ammonia (as N)
Fluoride

1,647.90
16,808.58

2,191,707.0
654,216.30

1,483.11
6,921.18

965,669.40
290,030.40

(f) Reduction of Salt to Metal PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/billion lbs of columbium or tantalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride

35,266.30
359,716.26

46,904,179.0
14,000,721.10

31,739.67
148,118.46

20,666,051.80
6,206,868.80

(g) Reduction of Salt to Metal Wet Air Pollution Control
PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/billion lbs of columbium or tantalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride

190

2,152.10
21,951.42

2,862,293.0
854,383.7

1,936.89
9,038.82

1,261,130.60
378,769.6



(h) Consolidation and Casting Contact Cooling PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum cast or
consolidated

English Units - lbs/billion lbs of columbium or tantalum
cast or consolidated

Lead
Zinc
Ammonia (as N)
Fluoride

o
o
o
o

o
o
o
o

4. PSNS are proposed based on the effluent concentrations
achievable by the application of chemical precipitation,
sedimentation, and multimedia filtration (lime, settle, and
filter) technology and in-process flow reduction control
methods, along with preliminary treatment consisting of
ammonia steam stripping for selected waste streams. The
following effluent standards are proposed for new sources:

(a) Concentrate Digestion Wet Air Pollution Control PSNS

Pollutant or Pollutant Property
Maximum for
AnyOne Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt
produced from digestion

English Units - lbs/billion lbs of columbium or tantalum
salt produced from digestion

Lead
Zinc
Ammonia (as N)
Fluoride

515.63
5,259.43

685,787.90
204,705.11

464.07
2,165.65

302,159.18
90,750.88

(b) Solvent Extraction Raffinate PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - lbs/billion lbs of columbium or tantalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride
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2,691.60
27,454.32

3,579,828.0
1,068,565.2

2,422.44
11,304.72

1,577,277.60
473,721.60



(c) Solvent Extraction Wet Air Pollution Control PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt e~xtracted
English Units - lbs/billion lbs of columbium or ta.ntalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride

43.01
438.70

57,203.30
17,074.97

38.71
180.64

25,203.86
7,569.76

(d) Precipitation and Filtration of Metal Salts PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt precipitated
English Units - Ibs/bil1ion lbs of columbium or tantalum

salt precipitated

Lead
Zinc
Ammonia (as N)
Fluoride

24,722.30
252,167.46

32,880,659.0
9,814,753.10

22,250.07
103,833.66

14,487,267.80
4,351,124.80

(e) Metal Salt Drying Wet Air Pollution Control PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt dried
English Units - lbs/billion lbs of columbium or tantalum

salt dried

Lead
Zinc
Ammonia (as N)
Fluoride
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1,647.90
16,808.58

2,191,707.0
654,216.30

1,483.11
6,921.18

965,669.40
290,030.40



(f) Reduction of Salt to Metal PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/bil1ion lbs of columbium or tantalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride

35,266.30
359,716.26

46,904,179.0
14,000,721.10

31,739.67
148,118.46

20,666,051.80
6,206,868.80

(g) Reduction of Salt to Metal Wet Air Pollution Control
PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - 1bs/bil1ion lbs of columbium or tantalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride

2,152.10
21,951.42

2,862,293.0
854,383.7

1,936.89
9,038.82

1,261,130.60
378,769.6

(h) Consolidation and Casting Contact Cooling PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum cast or
consolidated

English Units - lbs/billion lbs of columbium or tantalum
cast or consolidated

Lead
Zinc
Ammonia (as N)
Fluoride
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o
o
o
o

o
o
o
o



7. BCT is proposed based on the effluent concentrations
achievable by the application of chemical precipitation and
sedimentation (lime and settle) technology and in'-process
flow reduction control methods, along with preliminary
treatment consisting of ammonia steam stripping for selected
waste streams. The following BPT effluent limitations are
proposed:

(a) Concentrate Digestion Wet Air Pollution Control
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium-tantalum salt produced
from digestion

English Units - lbs/billion lbs of columbium-tantalum salt
produced from digestion

Total Suspended Solids
pH

447,515.0 218,300.0
Within the range of 7.5 to 10.0

at all times

(b) Solvent Extraction Raffinate
BCT EFFLUENT LIMITATIONS

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

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - 1bs/billion lbs of columbium or tantalum

salt extracted

Total Suspended Solids
pH

1,103,556.0 538,320.0
Within the range of 7.5 to 10.0

at all times

(c) Solvent Extraction Wet Air Pollution Control
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
AnyOne Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - 1bs/billion 1bs of columbium or tantalum

salt extracted

Total Suspended Solids
pH

194

176,357.40 86,028.0
Within the range of 7.5 to 10.0

at all times



(d) Precipitation and Filtration of Metal Salts
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt precipitated
English Units - lbs/billion lbs of columbium or tantalum

salt precipitated

Total Suspended Solids
pH

10,136,143.0 4,944,460.0
Within the range of 7.5 to 10.0

at all times

(e) Metal Salt Drying Wet Air Pollution Control
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt dried
English Units - lbs/billion lbs of columbium or tantalum

salt dried

Total Suspended Solids
pH

3,429,363.0 1,672,860.0
Within the range of 7.5 to 10.0

at all times

(f) Reduction of Salt to Metal
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/billion lbs of columbium or tantalum reduced

Total Suspended Solids
pH

14,459,183.0 7,053,260.0
Within the range of 7.5 to 10.0

at all times

(g) Reduction of Salt to Metal Wet Air Pollution Control
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/billion lbs of columbium or tantalum reduced

Total Suspended Solids
pH

882,361.0 430,420.0
Within the range of 7.5 to 10.0

at all times
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(h) Consolidation and Casting Contact Cooling
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum c:ast or
consolidated

English Units - lbs/billion lbs of columbium or tantalum
cast or consolidated

Total Suspended Solids
pH

o 0
Within the range of 7.5 to 10.0

at all times
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PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

SECTION III

INDUSTRY PROFILE

This section of the primary columbium-tantalum supplement
describes the raw materials and processes used in manufacturing
primary columbium and tantalum salts and in subsequent production
of the respective metals. It also presents a profile of the col
umbium and tantalum plants identified in this study. Refer to
Section III of the General Development Document for discussion of
the purpose, authority, and methodology of this study and a gen
eral description of the nonferrous metals manufacturing category.

While chemists refer to periodic table element number 41 as
niobium, in American metallurgy it is known as columbium, and
this name will be used in this report.

DESCRIPTION OF PRIMARY COLUMBIUM AND TANTALUM PRODUCTION

The processes used at a columbium and tantalum production facil
ity depend largely upon the raw material used and the plant's
final product. Four basic operations from ore or slag to metal
must be performed: physical and chemical breakup of the ore or
slag to form columbium and tantalum salts (digestion); separation
of the columbium and tantalum salts from each other and from the
various impurities present; reduction of the salt to the respec
tive metal; and fabrication of the metals into some consistent
form, e.g., ingots, bars, or plates. Some plants perform the
first two operations, and some the last two; some perform all
four operations. A typical plant in the first category is shown
in Figure III-I.

RAW MATERIALS

Ore concentrates and slags are the chief raw materials for the
production of columbium and tantalum. Ore concentrates are
derived principally from the minerals columbite, tantalite,
pyrochlore, and ferroniobium, these minerals having a relatively
high concentration of the desired metals. Slags from foreign tin
production have also been found to be a reliable source. Colum
bium and tantalum are usually found together, and are somewhat
difficult to separate.

DIGESTION OF ORE OR SLAG

The ore or slag is first pulverized to approximately the con
sistency of talcum powder. Then, columbium and tantalum (along
with some impurities) are leached from the powder by either
hydrofluoric acid or by chlorine gas.
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Treatment of the ore or slag powder with chlorine gas at 500 to
1,000°C evolves the volatile pentachlorides of columbium and tan
talum, as well as the chlorides of various other substances.
These are removed by selective condensation and the columbium and
tantalum chlorides are separated by distillation. This process
is completely anhydrous and generates no wastewater streams. The
process has been used in the past, but is not now in use on a
commercial scale due to the difficulty in separating trle tantalum
chloride and columbium chloride by distillation.

In the leaching process, aqueous hydrofluoric acid dissolves
columbium, tantalum, and impurity metals from the powder forming
the fluoride salts of these metals. Leaching is a more advanta
geous method for digesting the ore or slag because of the ease
with which the columbium and tantalum fluorides can be separated
by solvent extraction. Acid mist generated in the leaching
process may be controlled by wet scrubbers. The scrubber liquor
produced is a source of wastewater.

SEPARATION OF SALTS

Separation and purification of the columbium and tantalum fluor
ides is most economically achieved using solvent extraction.
Methyl isobutyl ketone (MIBK) is the most commonly used solvent.
Separation of columbium and tantalum by this method hinges on the
different solubilities that the fluoride salts of the two metals
exhibit in MIBK as a function of hydrofluoric acid normality in
the feed. For instance, tantalum shows a great affinity for the
organic (MIBK) phase at low normalities, while the normality must
be substantially increased for columbium to show a similar affin
ity. Usually, then, a low normality feed stream is contacted
with MIBK, whereupon tantalum salt of high purity is extracted.
Additional hydrofluoric acid is then added to increase the
normality of the aqueous phase, (the columbium-laden stream)
which is then contacted with fresh MIBK, extracting th.e columbium
salt.

The raffinate from this step is a source of wastewater. The
columbium and tantalum are next extracted from MIBK by deionized
water. Following extraction, the MIBK raffinate streBE is
recycled. Wet air pollution control used to control solvent
extraction air fumes is a source of wastewater. Colurriliium and
tantalum salts are precipitated from the deionized water, usually
by the addition of ammonia (to precipitate columbium) and
potassium fluoride (to precipitate tantalum). The cryst~l

precipitates are filtered from the aqueous mother liquor, which
is then discarded. The crystals are then washed with water and
dried.
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REDUCTION OF SALT TO METAL

A number of methods exist for the reduction of columbium and
tantalum salts to metal. They include sodium reduction,
aluminothermic reduction, carbon reduction, and electrolysis.

Sodium reduction is a popular method for producing both columbium
and tantalum from their salts. In this process, sodium reduces
the columbium or tantalum to metal. Layers of the salt are
alternated with layers of sodium in a reaction vessel, then
capped with sodium chloride to prevent oxidation of the reduced
metal. The reaction mixture is often ignited electrically, but
once ignited, the exothermic reaction is self-sustaining. Wet
scrubbers are often used to control the gaseous emissions from
the reaction vessel. After cooling, the columbium or tantalum
metal containing material is crushed, and any iron picked up from
the reaction vessel is removed magnetically. The remaining metal
powder is further purified by leaching with water, followed by
nitric or hydrochloric acid.

The aluminothermic reaction also may be used on both columbium
and tantalum salts. This method also may be used on certain
ferrocolumbium ores which do not require digestion and separation
of columbium and tantalum salts. The salt (or ore) is mixed with
aluminum powder. Potassium chlorate is added to provide
additional reaction heat, and magnesium is added to properly
ignite the mixture. Columbium and tantalum are reduced to metal
while aluminum is oxidized.

Carbon reduction takes place through a two-step route known as
the Balke process and can be used on both columbium and tantalum
salts. Its predominant use, however, is the reduction of the
metal oxides. The metal oxide is first mixed with fine carbon
and heated under vacuum to 1,800°C, where a metal carbide and
carbon monoxide are formed. The carbide is then mixed with more
oxide and reacts to form the pure metal and more carbon monoxide.

Electrolytic reduction of tantalum is sometimes practiced using
fused salt techniques. Potassium fluotantalate (K2TaF7), the
crystal which was precipitated by potassium fluoride in the sepa
ration of salts step, is electrolyzed to yield the pure tantalum
metal, which is then separated from the cathode by pulverizing
both metal and cathode acid, leaching out the cathode material
(usually carbon).

CONSOLIDATION AND CASTING

Both columbium and tantalum show a tendency to lose their
metallic characteristics, particularly malleability and ductil
ity, when even small amounts of impurities are present in the
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metal matrix. Therefore, special techniques must be used to
further purify the metals and work them into their desi.red form.
Some of the more popular processes include electron beam melting,
cold-crucible arc melting, and simultaneous compacting and
resistance heating.

Electron beam melting is currently the most common metrlod of con
solidation. A beam of high voltage, low current electrons is
focused onto the crude metal and the top of a retractable ingot
contained in a water-cooled copper cylinder. The beam melts the
crude metal, and the falling molten globules form a pool on top
of the ingot. The process is continuous, with the ingot being
lowered as the molten metal solidifies. Most impurities boil out
of the pool into the high vacuum environment required by the
electron beam and are removed.

Arc melting occurs in much the same way as electron beam melting,
except that a low voltage, high current arc of electricity melts
the crude metal.

Simultaneous compaction and direct resistance heating is the old
est process used and is somewhat undesirable, as the metal must
be processed two or three times to reach sufficient purity. The
metal is typically compacted at about 6,900 atmospheres (0.7 GPa)
and heated to 1,400 to 1,500°C for several hours. It is then
rolled and sintered at 2,300 o C. Several rolling and sintering
steps may be required.

PROCESS WASTEWATER SOURCES

In summary, the major uses of water in primary columbium and tan
talum processing are:

1. Concentrate digestion wet air pollution control,
2. Solvent extraction,
3. Solvent extraction wet air pollution control,
4. Precipitation and filtration of metal salt,
5. Metal salt drying wet air pollution control,
6. Reduction of salt to metal,
7. Reduction of salt to metal wet air pollution control, and
8. Consolidation and casting contact cooling.

OTHER WASTEWATER SOURCES

There are other waste streams associated with the production of
primary columbium-tantalum. The principal waste stream is main
tenance and cleanup water. This waste stream is not considered
as part of this rulemaking. EPA believes that the flows and pol
lutant loadings associated with this waste stream are insignifi
cant relative to the waste streams selected, or it is best
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handled by the appropriate permit authority on a case-by-case
basis under the authority of Section 403(a) of the Clean Water
Act.

AGE, PRODUCTION, AND PROCESS PROFILE

All five of the columbium-tantalum plants identified in this
study were built in the 20-year period just after World War II
(Table III-I). Average plant production is approximately 450
tons per year, as shown in Table 111-2.

Figure 111-2 depicts the geographic locations of the plants
comprising the columbium-tantalum subcategory of the nonferrous
category. The plants are scattered, with half the plants located
in the New England area and the rest in the Midwest or the West.

Table 111-3 lists the major production processes presently used
in the columbium-tantalum subcategory. Also shown is the number
of plants discharging from these processes.
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Table 111-1

INITIAL OPERATING YEAR (RANGE) SUMMARY OF
PLANTS IN THE COLUMBIUM-TANTALUM SUBCATEGORY

BY DISCHARGE TYPE

TOTAL NUMBER OF PLANTS SURVEYED = 5

Type of Plant 1982-1968 1967-1958 1957-1948 Before 1948
Dischar~ 0-15 15-25 25-35 35+ Total

Direct 0 1 2 0 3

Indirect 0 1 1 0 2- - - - -

N Total 0 2 3 0 5
0
N



Table 111-2

PRODUCTION RANGES FOR THE
COLUMBIUM-TANTALUM SUBCATEGORY

Production Ranges
for 1976

(tons/year)

Less than 450

More than 450

TOTAL

203

No. of Plants

3

2

5



TABLE 111-3

PRODUCTION PROCESSES UTILIZED BY THE
COLUMBIUM-TANTALUM SUBCATEGORY

Number of
Number of Plants Reporting

Plants With Generati.on of
Process Process Wastewa.ter

Digestion 3 3

Extraction 3 3

Precipitation and 3 3
Filtration

Drying Salts 3 3

Reduction 3 3

Consolidation and 4 I
Casting
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PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

SECTION IV

SUBCATEGORIZATION

As discussed in Section IV of the General Development Document,
the nonferrous metals manufacturing category has been subcatego
rized to take into account pertinent industry characteristics,
manufacturing process variations, wastewater characteristics and
a number of other factors that might affect the ability of the
facilities to achieve effluent limitations. This section summa
rizes the factors considered during the designation of the pri
mary columbium-tantalum subcategory and its related subdivisions.

FACTORS CONSIDERED IN SUBCATEGORIZATION

The following factors were evaluated for use in determining
appropriate subcategories for the nonferrous metals category:

1. Metal products, co-products, and by-products;
2. Raw materials;
3. Manufacturing processes;
4. Product form;
5. Plant location;
6. Plant age;
7. Plant size;
8. Air pollution control methods;
9. Meteorological conditions;

10. Treatment costs;
11. Nonwater quality aspects;
12. Number of employees;
13. Total energy requirements; and
14. Unique plant characteristics.

Evaluation of all factors that could warrant subcategorization
resulted in the designation of the primary columbium-tantalum
subcategory. Three factors were particularly important in estab
lishing these classifications: the type of metal produced, the
nature of raw materials used, and the manufacturing processes
involved.

In Section IV of the General Development Document, each of these
factors is described and the rationale for selecting metal prod
uct, manufacturing processes and raw materials as the principal
factors used for subcategorization is discussed. On this basis
the nonferrous metals manufacturing category was divided into 12
subcategories (phase I), one of them being primary
columbium-tantalum.

207



The primary columbium-tantalum subcategory has not been con
sidered during previous rulemaking. The purpose of tliis rulemak
ing is to establish BPT, BAT, and BCT effluent limita'tions, and
NSPS, PSES, and PSNS for the primary columbium-tantaI1~m

subcategory.

FACTORS CONSIDERED IN SUBDIVIDING THE PRIMARY COLUMBIUM-TANTALUM
SUBCATEGORY

The factors listed previously were each evaluated when establish
ing the primary columbium-tantalum subcategory and its subdivi
sions. In the discussion that follows, the factors will be
described as they pertain to this particular subcategory.

The rationale for considering further subdivision of 'the primary
columbium-tantalum subcategory is based primarily on the produc
tion process used. Withi.n this subcategory, a number of differ
ent operations are performed, which mayor may not ha've a water
use or discharge, and which may require the establishment of
separate effluent limitations and standards. While primary
columbium-tantalum is still considered a single subcategory, a
more thorough 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
specific set of waste streams. Limitations and standards will be
based on specific flow allowances for the following subdivisions:

1. Concentrate digestion wet air pollution control,
2. Solvent extraction raffinate,
3. Solvent extraction wet air pollution control,
4. Precipitation and filtration of metal salt,
5. Metal salt drying wet air pollution control,
6. Reduction of salt to metal,
7. Reduction of salt to metal wet air pollution control,

and
8. Consolidation and casting contact cooling.

These subdivisions follow directly from differences within the
two distinct production stages of primary columbium and tantalum:
production of salts from ore concentrates and slags, and the
reduction of salts to produce the metals. Plants processing
primary columbium and tantalum fall into three categories:
plants which perform the ore-to-salt operation, plants which
perform the salt-to-metal operation, and plants which perform
both operations. A review of the sampling data shows that
significantly different wastewater volumes and characteristics
are produced by the two manufacturing processes. Therefore,
eight subdivisions of the primary columbium-tantalum subcategory
are necessary.
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Other Factors

The other factors considered in this evaluation either supported
the establishment of the primary columbium-tantalum subcate
gory and its subdivisions, or were shown to be inappropriate
bases for subcategorization. Air pollution control methods,
treatment costs, nonwater quality aspects 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 will not affect
the method of subcategorization. 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 were determined to be inappropriate for use as
bases for subcategorization of this subcategory.

PRODUCTION NORMALIZING PARAMETERS

The effluent limitations and standards developed in this document
establish mass limitations on the discharge of pollutants. To
allow these regulations to be applied to plants with various
production capacities, the mass of pollutant discharge must be
related to a unit of production. This factor is known as the
production normalizing parameter (PNP). In general, the amount
of product or intermediate produced by a particular 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. The PNPs for the eight primary columbium-tantalum
subdivisions are shown below:

Subdivision

1. Concentrate digestion wet air
pollution control

2. Solvent extraction raffinate

3. Solvent extraction wet air
pollution control

4. Precipitation and filtration
of metal salt

5. Metal salt drying wet air
pollution control
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PNP

kkg of columbium or tanta
lum salt produced from
digestion

kkg of columbium or
tantalum salt extracted

kkg of columbium or
tantalum salt extracted

kkg of columbium or
tantalum salt precipitated

kkg of columbium or
tantalum salt dried



Subdivision

6. Reduction of salt to metal

7. Reduction of salt to metal wet
air pollution control

8. Consolidation and casting
contact cooling
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PNP

kkg of columbium or
tantalum reduced

kkg of columbium or
tantalum reduced

kkg of columbium or
tantalum consolidated or
cast



PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

SECTION V

WATER USE AND WASTEWATER CHARACTERISTICS

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

Section V of the General Development Document contains a detailed
description of the data sources and methods of analysis used to
characterize wastewater from the nonferrous metals category. To
summarize this information briefly, two principal data sources
were used: data collection portfolios (dcp) and field sampling
results. Data collection portfolios contained information
regarding wastewater flows.

In order to quantify the pollutant discharge from primary
columbium-tantalum plants, a field sampling program was
conducted. Wastewater samples were collected in two phases:
screening and verification. The first phase, screen sampling,
was to identify which toxic pollutants were present in the
wastewaters from production of the various metals. Screening
samples were analyzed for 128 of the 129 toxic pollutants and
other pollutants deemed appropriate. (Because the analytical
standard for TCDD was judged to be too hazardous to be made
generally available, samples were never analyzed for this pollu
tant. There is no reason to expect that TCDD would be present in
columbium-tantalum wastewater). A total of 10 plants were
selected for screen sampling in the nonferrous metals manufactur
ing category with one of those plants in the primary columbium
tantalum subcategory. 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. 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 primary
columbium-tantalum subcategory has been further categorized into
eight subdivisions, each representing a major source of waste
water in the subcategory. Differences in the wastewater charac
teristics associated with these subdivisions are to be expected.
For this reason, wastewater streams corresponding to each subdi
vision are addressed separately in the discussions that follow.
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WASTEWATER SOURCES, DISCHARGE RATES, AND CHARACTERISTICS

The wastewater data presented in this section were evaluated in
light of production process information compiled during this
study. As a result, it was possible to identify the principal
wastewater sources in the primary columbium-tantalum 8ubcategory.
They are:

1. Concentrate digestion wet air pollution control,
2. Solvent extraction raffinate,
3. Solvent extraction wet air pollution control,
4. Precipitation and filtration of metal salt,
5. Metal salt drying wet air pollution control,
6. Reduction of salt to metal,
7. Reduction of salt to metal wet air pollution control,

and
8. Consolidation and casting, contact cooling.

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 differenti
ated by the flow value used in calculation. Water use is defined
as the volume of water or other fluid (e.g., spent leachate)
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 normal
ized flow--the volume of wastewater discharged from a given
process to further treatment, disposal, or discharge per mass of
columbium or tantalum produced. Differences between t:he 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 tIle produc
tion normalizing parameter, PNP, assigned to each stream, as
outlined in Section IV. The production normalized flows were
compiled and statistically analyzed by stream type. \lhere appro
priate, an attempt was made to identify factors that eould
account for variations in water use. This information is summa
rized in this section. A similar analysis of factors affecting
the wastewater values is presented in Sections X, XI, and XII
where representative BAT, BDT, and pretreatment discharge flows
are selected for use in calculating the effluent limitations and
standards. As an example, reduction of salt to metal air scrub
bing flow is related to the reduction production. As such, the
discharge rate is expressed in liters of scrubber wast:ewater per
metric ton of metal reduced.

In order to quantify the concentrations of pollutants present in
wastewater from primary columbium-tantalum plants, wastewater
samples were collected at five plants, representing 100 percent
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of the discharging primary columbium-tantalum plants. Diagrams
indicating the sampling sites and contributing production
processes are shown in Figures V-I through V-5.

The raw wastewater sampling data for the primary columbium
tantalum subcategory are presented in Tables V-2, V-4, V-6, V-8,
and V-lO, (at the end of this section). Treated wastewater
sampling data are shown in Tables V-16 through V-18 (at the end
of this section). Tables V-13 through V-15 show miscellaneous

raw wastewater for plants A, B, and C. These data were not used
for the ,wastewater characterizations discussed below. Where no
data are listed for a specific day of sampling, the wastewater
samples for the stream were omitted. If the analysis did not
detect a pollutant in a waste stream, the pollutant was omitted
from the table.

The data tables include some wastewater samples measured at con
centrations not considered quantifiable. The base neutral
extractables, acid fraction extractables, and volatile organics
are generally considered not quantifiable at concentations at or
below 0.010 mg/l. Below this concentration, the data is
considered too susceptible to random error to be quantitatively
accurate. However, these data are useful in that they indicate
the presence of a particular pollutant. The pesticide fraction
is considered nonquantifiable at concentrations equal to or less
than 0.005 mg/l. Nonquantifiable results are designated in the
tables with an asterisk (double asterisk for less than or equal
to 0.005 mg/l).

These detection limits shown on the data tables are not the same
in all cases as the published detection limits for these pollu
tants by the same analytical methods. The detection limits used
were reported with the analytical data and hence are the appro
priate 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 calibra
tion, variation in stock solutions, and variation in operators.

The statistical analysis of data includes some samples measured
at concentrations considered not quantifiable. Data reported as
an asterisk are considered as detected but below quantifiable
concentrations, and a value of zero is used for averaging. Toxic
organic, nonconventional, and conventional 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
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detected, and consequently, were not used in the calculation of
the average. For example, three samples reported as ND, *, and
0.021 mg/l have an average value of 0.010 mg/l.

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

lone-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 data collection portfolios, all of the columbitlm-tantalum
plants indicated that the toxic organic pollutants were known or
believed to be absent from their wastewater. The majority of the
metals were believed to be absent as summarized below:

Pollutant

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

Known
Present

I
1

1

I

Believed
Present

1
1

1
1

Believed
Absent

2
2
3
2
1
2
2
1
1
4
2
3

Known
Absent

1
1
1
2
1
1
2
2
1
1
2
1

CONCENTRATE DIGESTION WET AIR POLLUTION CONTROL

The first step in the production of primary columbium and tan
talum is the digestion of ore concentrates and slags with hydro
fluoric acid. The process solubilizes columbium and tantalum,
along with various other metals which require removal. Three of
the five columbium-tantalum plants use wet scrubbers on their
concentrate digestion process. Water use and discharge rates are
shown in liters per metric ton of columbium-tantalum salt
produced from digestion in Table V-I.

Table V-2 summarizes the raw wastewater sampling data for the
toxic and selected conventional and nonconventional pollutants.
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The wet scrubber liquor is strongly acidic (pH of approximately
2.0), containing suspended solids, fluorides, and some metals at
treatable concentrations (see Table V-2). Insoluble gangue
impurities are removed by filtration. On-site disposal of gangue
impurities is required because it is radioactive. The waste
gangue slurry is typically contained in a holding pond, the over
flow from which is acidic and contains quantifiable concentra
tions of metals, fluorides, and suspended solids.

SOLVENT EXTRACTION RAFFINATE

The digested solution containing columbium and tantalum is
contacted with an organic solvent such as methyl isobutyl ketone
(MIBK) in a two step multistage extraction process, resulting in
the extraction and separation of columbium and tantalum. Three
plants discharge this wastewater as shown in Table V-3. The
impurities from digestion remaining in the raffinate typically
include treatable concentrations of organics, fluorides, metals,
suspended solids, and oil and grease. The sampling data from an
extraction raffinate waste stream are presented in Table V-4.

SOLVENT EXTRACTION WET AIR POLLUTION CONTROL

After extraction, the organic streams bearing columbium and
tantalum are often contacted with deionized water to strip the
columbium and tantalum from the organic phase. The organic
solvent is then recycled to the first extraction process. Two
plants use wet scrubbers to control air emissions from extraction
operations. One of these plants uses the same scrubber for air
pollution control of concentrate digestion and solvent extrac
tion. The water use and discharge rates for the two plants are
presented in Table V-5 in liters per metric ton of columbium or
tantalum salt extracted. This wastewater is acidic and contains
concentrations of toxic organics and metals, fluorides, and
suspended solids as shown in Table V-6.

PRECIPITATION AND FILTRATION OF METAL SALT

Precipitation of pure metal salts from the aqueous phase may be
accomplished by ammonia addition to form columbium and tantalum
oxides. All three plants reporting this waste stream discharge
it as shown in Table V-7. The filtrate wastewater typically
contains treatable concentrations of ammonia, fluoride, metals,
and suspended solids. Ammonia stripping is frequently practiced
to recover ammonia from the filtrate prior to discharge of the
waste stream. Tantalum may also be recovered by treatment of the
solubilized tantalum salt with hydrofluoric acid and potassium
fluoride to precipitate potassium fluotantalate (K2TaF7)'
This precipitate also requires filtration and washing, leaving a
filtrate effluent stream containing measurable concentrations of
potassium, fluorides, and chlorides (see Table V-B).
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METAL SALT DRYING WET AIR POLLUTION CONTROL

Following filtration, the precipitates are usually dried and
calcined to yield purified salts. Four of the five columbium
tantalum plants use wet scrubbers in drying operations. Water
use and discharge rates are shown in Table V-9. Wet scrubber
waste streams associated with this process reflect the precipi
tation process used. For example, treatable concentrations of
ammonia are present when ammonia is used as the reagent for pre
cipitation, as can be seen in Table V-lO. Table V-lO shows data
from combined wastewater from the metal salt drying scrubber,
reduction of salt to metal, and reduction of salt to metal
scrubber waste streams.

REDUCTION OF SALT TO METAL WASTEWATER

Reduction processes vary somewhat in the columbium-tantalum
subcategory. Of the several reduction techniques discussed in
Section III, only two were reported in practice by plants in the
columbium-tantalum subcategory. The first of these, Bodium
reduction, appears to be the dominant technique. The process
requires extensive washing of the product metal with water or a
combination of water and acid. The production normalized
discharge rates are shown in Table V-II. This waste Btream
typically contains treatable concentrations of fluoride (see
Table V-lO), as well as toxic metals, chloride, and oil and
grease. The other reduction process used, aluminothermic
reduction, is reported to generate no wastewater. The waste
streams are sometimes passed through a cyclone to recover
valuable columbium and tantalum solids. In addition, water is
used for sizing at one of the plants surveyed. However, this
waste stream is combined with washing operations and is not
further considered as a separate waste stream.

REDUCTION OF SALT TO METAL WET AIR POLLUTION CONTROL

Reduction process emissions are frequently controlled with wet
scrubbers. The resulting discharge is similar to the reduction
washing streams. This waste stream may also be passed through a
cyclone to recover columbium and tantalum solids, if present.
Water use and discharge rates are presented in Table V-12 in
liters per metric ton of columbium-tantalum metal reduced.
Sampling data for this waste stream are contained in Table V-lO.
This wastewater contains many of the same pollutants found in
reduction of salt to metal wastewater.

CONSOLIDATION AND CASTING CONTACT COOLING

Only one of the plants surveyed practiced direct contact cooling
of metal castings. This plant recycles 100 percent of the water
used for this operation, resulting in zero discharge. No sam
pling data were available for this waste stream.
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Table V-I

WATER USE AND DISCHARGE RATES FOR CONCENTRATE DIGESTION
WET AIR POLLUTION CONTROL

(l/kkg of columbium-tantalum salt produced from digestion)

Production Production
Percent Normalized Normalized

Plant Code Recycle Water Use Discharge Rate

507 7 9,344 8,690

509 0 NR NR

519 86 93,800 13,132

NR = Present, but data not reported in dcp.
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Table V-2

PRIMARY OOLUMBIUM-TANTALUM SAMPLIN; DATA
OONCEN'IRATE DIGESTION SCRUBBER

RAW WASTEWATFlt

Concentrations (mg/l, Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 Day 3 Average

Toxic Pollutants(a)

4. benzene 22 2 0.042 * NO 0.021
114 2 * * * NO *

6. carbon tetrachloride 22 2 NO 0.017 NO 0.017
114 2 ND 0.074 * ND 0.037

N
t-' 7. chlorobenzene 22 2 NO ND * *00

10. 1,2-dichloroethane 22 2 0.156 0.086 0.062 0.101
114 2 NO 0.04 NO * 0.02

14. 1,1,2-trichloroethane 22 2 ND ND ND
114 2 * <0.032 NO ND <0.032

23. chloroform 22 2 0.156 0.135 0.017 0.103
114 2 0.422 0.046 0.034 ND 0.040

30. 1,2-trans-dichloroethylene 22 2 ND NO ND
114 2 ND lI.m 0.484 NO

1"'\ Inl....... V.£+Ot+

38. ethylbenzene 22 2 0.057 * * 0.019
114 2 NO NO NO NO

44. methylene chloride 22 2 88.4 NO NO 88.4
114 2 NO NO ND NO



Table V-2 (Conti.rnled)

PRIMARY OOUJMBTIJM-TANTALUM SAMPLIN; Ql\TA
OONCEN'lRATE DlGESTIOO' SCRUBBER

RAW WASTF.WATER

Concentrations (mg/l, Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 Day 3 Average

48. dichlorobraoomethBne 22 2 NO NO NO
114 2 0.025 0.038 NO NO 0.038

5l. chlorodibra:ranethBne 22 2 NO NO NO
114 2 * <0.089 * NO

66. bis(2-ethylhexyl) phthalate 22 7 0.48 0.48
N
t-'

68. di-n-butyl phthalate 22 7 0.08 0.08\,()

85. tetrachloroethylene 22 2 0.157 NO NO 0.157
114 2 * NO NO NO

87. trichloroethylene 22 2 0.235 * NO 0.118
114 2 NO NO NO NO

106. PCB-l242 22 7 <0.015 <0.015

109. PCB-1232 22 7 <0.015 <0.015

113. toxaphene 22 7 ** **
114. antim:my 22 7 2.9 2.9

115. arsenic 22 7 0.003 0.003



Table V-2 (Continued)

PRIMARY CDLUMBIUM-TANTALUM SAMPLIK; Il4.TA
OONCENlRATE DlGESTIOO SCRUBBER

RAW WASThVlATFR

Concentrations (mg/l, Except as Noted)
Stream Sample

Pollutant Code ~t Source Dt!i)7 1 . Qay 2. Qay 3. Average

117. beryllium 22 7 0.18 0.18

118. cadmium 22 7 40 40

119. chromium 22 7 1 1

120. copper 22 7 300 300
N
N 12l. cyanide 22 7 0.003 0.004 0.002 0.0030

122. lead 22 7 900 900

123. mercury 22 7 0.063 0.063

124. nickel 22 7 5 5

125. selenium 22 7 <0.002 <0.002

127. thallium 22 7 <0.05 <0.05

128. zinc 22 7 1000 1000,



Table V-2 (Continued)

PRIMARY enLUMBIUM-TANrALUM SAMPLm:; D!\TA
enNCEN1RATE DIGESTION SCRUBBER

RAW WASTEHlATFR

Concentrations (mg/l, Except as Noted)
Stream Sample

Pollutant Cooe Typet Source Day 1 Day 2 Day 3 Average

Nonconventionals

anm:mia 22 6 87.7 18.5 53.1

chemical oxygen demand (enD) 22 7 2030 2030

fluoride 22 7 24000 2800 13400
N
N phenols (total; by 4-AAP method) 22 1 0.016 0.028 0.01 0.018t-'

114 2 0.01 0.024 0.011 0.015

total organic carbon (TOC) 22 7 236 236

Conventionals

oil and grease 22 1 9 8 10 9
114 1 5 8 4 5.7

total suspended solids (TSS) 22 6 823 823

pH (standard units) 22 1 3.1
114 1 2.4 1.9 2.0



Table V-2 (Continued)

PR~y OOLUMBIUM-TANTALUM SAMPLIffi DATA
OONCEN'IRATE DIGESTION SCRUBBER

RAW WASTEWATER

Concentrations (mg/l, Except as Noted)

Pollutant
Stream

Code
Sample
Typet Source Day 1 Day 2 Day 3 Average

N
N
N

(a) Samples taken from stream 114 were not analyzed for toxic ~tals.

(b) Reported together.

tSample type: Note: These numbers also apply to subsequent sampling data tables in this section.

1 - one-ti..ne 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

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



Table V-3

WATER USE AND DISCHARGE RATES FOR SOLVENT EXTRACTION
RAFFINATE

(l/kkg of columbium or tantalum salt extracted)

Production Production
Percent Normalized Normalized

Plant Code Recycle Water Use Discharge Rate

507 NR 19,263 19,263

509 NR NR NR

519 0 36,685 36,685

NR = Present, but data not reported in dcp.
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Table V-4

PRIMARY CDUJMBIUM-T.ANTALtM SAMPLIN; Dt\TA
SOLVENI' EXlRACTION RAFFINATE

RAW WASTmATFR

Concentrations (mg/l, Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 ~3 Average

Toxic Pollutants (a)

1. acenaphthene 25 1 NO 0.017 NO 0.017

4. benzene 25 2 <0.046 <0.049 <0.051 <0.049
114 2 * * * NO *

N 6. carbon tetrachloride 25 2 NO NO NON
.f:' 114 2 NO 0.074 * NO 0.037

7. chlorobenzene 25 2 NO 1.001 0.034 0.522
114 2 NO NO NO NO

8. 1,2,4-trichlorobenzene 25 1 NO 0.051 * 0.026

10. 1,2-dichloroethane 25 2 NO 0.135 NO
114 2 NO 0.04 NO * 0.02

14. 1,1,2-trichloroethane 25 2 NO NO ND
114 2 <0.032 NO NO <0.032

15. 1,1,2,2-tetrach1oroethane (b) 25 2 NO NO <20.39 <20.39
114 2 NO NO NO

23. chloroform 25 2 0.203 0.24 0.181 0.208
114 2 0.422 0.046 0.034 NO 0.040



Table V-4 (Continued)

PRIMARY OOLUMBIUM-TANTALUM SAMPLIN:; D/\.TA
SOLVENI' EXrRACTION RAFFINATE

RAW WASTINlATER

Concentrations (mg/l) Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 Day 3 Average

30. 1)2-trans-dichloroethylene 25 2 ND ND ND
114 2 ND NO 0.484 NO 0.484

38. ethylbenzene 25 2 NO NO 0.04 0.04
114 2 NO NO ND NO

48. dichlorobrcmomethane 25 2 NO ND ND
N 114 2 0.025 0.038 ND NO
N
\JI

5l. chlorodibraoomethane 25 2 NO NO 7.08 7.08
114 2 * <0.089 * NO

54. isophorone 25 1 NO 0.029 NO 0.029

56. nitrobenzene 25 1 ND 0.1 NO 0.1

66. bis(2-ethylhexyl) phthalate 25 1 0.036 0.02 * 0.019

68. di-n-butyl phthalate 25 1 0.012 0.042 * 0.018

7l. dimethyl phthalate 25 1 NO NO 0.012 0.012

85. tetrachloroethylene 25 2 <0.245 NO 0.138 0.138
114 2 * NO NO NO

87. trichloroethylene 25 2 NO <0.259 <0.27 <0.265
114 2 * ND * NO *



Table V-4 (Continued)

PRIMARY CDLUMBTIJM-TANTALUM SAMPLIl'G DATA
SOLVENT EXTRAcrION RAFFINATE

RAW WASTE.WATER

Concentrations (mg/1, Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 Day 3 Average

107. PCB-1254 25 1 ** ** ** **
109. PCB-1248 25 1 ** ** ** **
113. toxaphene 25 1 <0.02 <0.02 <0.02 <0.02

114. anti.m:>ny 25 1 20 4 30 18
f'"
f'" 115. arsenic 25 1 45 10 25 26.7(J'\

117. beryllium 25 1 <0.2 <0.2 <0.2 <0.2

118. cadmium 25 1 <0.2 <0.2 <0.2 <0.2

119. chranium 25 1 1,000 1,000 1,000 1,000

120. copper 25 1 50 10 70 43.3

12l. cyanide 25 1 0.016 0.033 0.011 0.020

122. lead 25 1 200 300 1,000 500

123. mercury 25 1 0.01 0.0075 0.016 0.011

124. nickel 25 1 <0.5 <0.5 <0.5 <0.5

125. se1eniun 25 1 70 35 30 45



Table V-4 (Continued)

PRIMARY ooLUMBIUM-TANI'ALUM SAMPLllG D!\TA
SOLVENI' EXlRACITON RAFFINATE

RAW WASTEWATER.

Concentrations (mg/l, Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 ~2 Day 3 Average

127. thalliun 25 1 1.14 1.18 0.83 1.05

128. zinc 25 1 500 400 400 433

Nonconventiona1s

chemical oxygen demand (ooD) 25 1 13,000 11,000 10,000 11,330
N
N phenols (total; by 4-AAP mathod) 25 1 0.02 0.008 0.014 0.014-...J

114 2 0.01 0.024 0.011 0.015

Conventionals

oil and grease 25 1 39 20
.

227

total suspended solids (TSS) 25 1 12,600 18,300 17,500 16,130

pH (standard units) 114 1 2.4 1.9 2.0

(a) Samples fran both streams were not analyzed for the acid fraction of toxic organic pollutants.

(b) Questionable analysis.



Table V-5

WATER USE AND DISCHARGE RATES FOR SOLVENT EXTRACTION
WET AIR POLLUTION CONTROL

(l/kkg of columbium or tantalum salt extracted)

Production Production
Percent Normalized Normalized

Plant Code Recycle Water Use Discharge Rate

507 0 4)311 4)311

519* 0 93,800 13,132

*Same scrubber used in concentrate digestion.
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Table V-6

PRIMARY OOUJMBIUM-TANrALLM SAMPLnG D!\TA
SOLVENI' EXIRACTIOO SCRUBBER

RAW WASTE.WATER

Concentrations (mg/l, Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 Day 3 Average

Toxic Pollutants

4. benzene 22 2 0.042 * NO 0.021

6. cm:bon tetrachloride 22 2 NO 0.017 NO 0.017

7. chlorobenzene 22 2 NO NO * *
N
N 10. 1)2-dichloroethane 22 2 0.156 0.086 0.062 0.101\.0

23. chloroform 22 2 0.156 0.135 0.017 0.103

38. ethy1benzene 22 2 0.057 * * 0.019

44. Imthylene chloride 22 2 88.4 NO NO 88.4

66. bis(2-ethylhexyl) phthalate 22 7 0.48 0.48

85. tetrachloroethylene 22 2 0.157 NO NO 0.157

87. trichloroethylene 22 2 0.235 * NO 0.118

106. PCB-1242 22 7 <0.015 <0.015

109. PCB-1232 22 7 <0.015 <0.015



Table V-6 (Continued)

PRIMARY OOLUMBIUM-TANl'ALUM SAMPLIN:; Il!\TA
OOLVENf EXlRACITON SCRUBBER.

RAW WASTEWATER

Concentrations (mg!l) Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 Day 3 Average

113. toxaphene 22 7 ** **
114. antitwny 22 7 2.9 2.9

115. arsenic 22 7 0.003 0.003

117. beryllil.lIl 22 7 0.18 0.18
N
w 118. cadmium 22 7 40 400

119. chromium 22 7 1 1

120. copper 22 7 300 300

121. cyanide 22 7 0.003 0.004 0.002 0.003

122. lead 22 7 900 900

123. ~rcury 22 7 0.063 0.063

124. nickel 22 7 5 5

125. selenium 22 7 <0.002 <0.002

127. tha1lil.lIl 22 7 <0.05 <0.05

128. zinc 22 7 1)000 1,000



Table V-6 (Continued)

PRIMARY COLUMBIUM-TANTALUM SAMPLIN:; Jll\TA
SOLVENT EXrRAcrlOO SCRUBBER

RAW WASThWATER

Concentrations (mg/l, Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 Day 3 Average

Nonconventionals

amnnnia 22 6 87.7 18.5 53.1

chemical oxygen demand (OOD) 22 7 2,030 2,030

fluoride 22 7 24,000 28,000 13,400
N
w

phenols (total; by 4-AAP rrethod) 22 1 0.016 0.028 0.01 0.018t-'

total organic carbon (TOC) 22 7 236 236

Conventionals

oil and grease 22 1 9 8 10 9

total suspended solid (TSS) 22 6 823 823

pH (standard tmits) 22 1 3.1



Table V-7

WATER USE AND DISCHARGE RATES FOR PRECIPITATION AND
FILTRATION OF COLUMBIUM-TANTALUM SALT

(l/kkg of columbium or tantalum salt precipitated)

Production Production
Percent Normalized Normalized

Plant Code Recycle Water Use Discharge Rate

519 a 274,753 247,753

507 NR NR NR

509 NR NR NR

NR = Present, but data not reported in dcp.
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Table V-8

PRIMARY OOUJMBIUM-TANTALtM SAMPLThG D!\TA
PRECIPlTATIOO' AND FIL'lRATION

RAW WASTF..WATER

Concentrations (UB/l, Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 ~3 Average

Toxic Pollutants(a)

4. benzene 117 2 * * * *
15. 1,1,2,2-tetrachloroethane 117 2 * * ND ND

66. bis(2-ethylhexyl) phthalate 117 2 0.049 1.158 1.158
N
w 85. tetrachloroethylene 117 2 * * ND *w

87. trichloroethylene 117 2 * * <0.023 *
108. PCB-1221 117 2 ** ** . **
112. PCB-1016 117 2 ** ** **
113. toxaphene 117 2 ND *Ie **
114. antim:my 117 2 <0.1 <0.1 <0.1

115. arsenic 117 2 <0.01 0.04 0.04

117. beryl1iun 117 2 <0.001 <0.1 <0.1

118. cadmium 117 2 <0.002 2 2

119. chromium 117 2 <0.005 <0.5 <0.5



Table V-8 (Continued)

PRIMARY COLUMBIUM-TANTALUM SAMPLn~ DATA
PRECIPITATION AND FIL'ffiATION

RAW WASTEWATER

Concentrations (mg/1, Except as Noted)
Stream Sample

Pollutant Code Typet _ Source Day 1 DaY..1. Day 3 Average

120. copper 117 2 <0.006 0.8 0.8

12l. cyanide 117 1 0.005 0.009 0.007

122. lead 117 2 <0.02 <2 <2

123. mercury 117 2 0.0001 <0.0001 <0.0001
N
LV 124. nickel 117 2 <0.005 <0.5 <0.5.p.

125. selenium 117 2 <0.01 <0.01 <0.01

126. silver 117 2 <0.02 0.07 0.07

127. thallium 117 2 <0.1 <0.1 <0.1

128. zinc 117 2 <0.06 <6 <6

Nonconventiona1s

armronia 117 2 <0.1 1450 34 4.2 496.1

chemical oxygen demand (roD) 117 2 22 22

fluoride 117 2 1.6 3525 3525

phenols (total; by 4-AAP method) 117 2 0.008 0.009 0.005 0.007

total organic carbon (TOC) 117 2 1 1



Table V-8 (Continued)

PRIMARY OOLUMBIUM-TANTALlM SAMPLIID ~TA

PRECIPlTATlOO' AND FIL1RATION
RAW WAS'IDlATER.

Concentrations (mg/l, Except as Noted)

N
W
V1

Pollutant

Conventionals

oil and grease

total suspended solids (ISS)

pH (standard units)

Stream
Code

117

117

117

Sample
Typet

1

2

1

Source ~

12

27,890

10.5

Day 2

6

9.5

Day 3

10.2

Average

9

27,890

(a) Samples fran stream 117 were not analyzed for the toxic organic acid fraction.



Table V-9

WATER USE AND DISCHARGE RATES FOR METAL SALT DRYING
WET AIR POLLUTION CONTROL

(l/kkg of columbium or tantalum salt dried)

Production Production
Percent Normalized Normalized

Plant Code Recycle Water Use Discharge Rate

4225 67 472,983 1.53,085

519 93 165,150 11,560

507 89 NR NR

509 ° NR NR

NR = Present, but data not reported in dcp.
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Table V-10

PRIMARY OOLUMBIUM-TANTALLM SAMPLll'G D!\TA
~AL SALT ffiYnG SCRUBBER, REDUCTlOO OF SALT TO METAL, AND REDUcrlOO OF SALT TO MErAL SCRUBBER

RAW WASTEWATER

Concentrations (mg/l, _Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 Day 3 Average

Toxic Po1lutants(a,b)

4. benzene 23 2 NO NO ND
113 2 * * * * *

10. 1,2-dichloroethane 23 2 0.039 0.016 NO 0.022
113 2 NO 0.023 0.026 0.021 0.023

N
w 12. hexachloroethane 23 7 ND'-J

113 7 NO 0.023 0.023

14. 1,1,2-trich1oroethane 23 2 NO NO NO
113 2 * <0.011 NO NO <0.011

15. 1,1,2,2-tetrachloroethane 23 2 <0.029 NO NO <0.029
113 2 NO NO NO NO

23. chlorofonn 23 2 NO 0.018 0.012 0.015
113 2 0.422 NO 0.032 0.089 0.061

30. 1,2-trans-dichloroethylene 23 2 0.015 NO NO 0.015
113 2 NO NO 0.26 NO 0.26

35. 2,4-dinitroto1uene 23 7 NO
113 7 NO <0.016 <0.016

36. 2,6-dinitrotoluene 23 7 ND
113 7 NO <0.016 <0.016



Table V-IO (Continued)

PRIMARY COLUMBIUM-TANTALUM SAMPLIN; n\TA
METAL SALT DRYnl"; SCRUBBER, REDUCTION OF SALT TO METAL, AND REDUCITCN OF SALT TO METAL SCRUBBER

RAW WASThYlATER

Concentrations (mg/l, Except as Noted)
Stream sample

Pollutant Code Typet Source Day 1 Day 2 Day 3 Average

38. ethy1benzene 23 2 NO * NO *113 2 NO NO NO NO

44. methylene chloride 23 2 NO NO NO
113 2 NO NO NO NO

47. brOOlOform 23 2 NO 0.134 NO 0.134
l'V 113 2 NO * NO 0.021 0.011
l,.t..)
co

51. ch1orodibrcxoomethane 23 2 NO 0.02 NO 0.02
113 2 * <0.031 NO NO <0.031

54. isoph:>rone 113 7 NO * *
66. bis(2-ethyIhexy1) phthalate 23 7 0.015 0.015

113 7 0.049 0.06 0.06

67. butyl benzyl phthalate 23 7 * *
113 7 NO

68. di-n-ooty1 phthalate 23 7 * *
113 7 0.011 * *

70. diethy1 phthalate 23 7 0.017 0.017
113 7 NO NO NO

71. dinEthyl phthalate 23 7 0.039 0.039
113 7 NO *



Table V-lO (Continued)

PRIMARY OOLUMBIUM-TANTALUM SAMPLOC D!\TA
MErAL SALT rRYIN; SCRUBBER, REDUCTlOO OF SALT 10 METAL, AND REDUCTIOO OF SALT 10 MEl'AL SCRUBBER

RAW WASTE.WATER

Concentrations (mg/l) Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 Day 3 Average

8l. phenanthrene 23 ND
113 7 * * *

85. tetrachloroethylene 23 2 <0.013 NO NO <0.013

87. trichloroethylene 23 2 NO * NO *113 2 * * * * *
tv
LV 108. PCB-1221 113 7 ** 0.0516 0.0516\0

112. PCB-I016 113 7 ** 0.0336 0.0336

114. antinnny 23 7 4.5 4.5
113 7 <0.1 <0.1 <0.1

115. arsenic 23 7 0.45 0.45
113 7 <0.01 0.05 0.05

117. beryllium 23 7 <0.02 <0.02
113 7 <0.001 0.02 0.02

118. cadmium 23 7 <0.2 <0.2
113 7 <0.002 <0.02 <0.02

119. chromium 23 7 <0.24 <0.24
113 7 <0.005 1 1



Table V-IO (Continued)

PRIMARY COLUMBIUM-TANTALUM SAMPLllC DATA
METAL SALT mYnc SCRUBBER, REDUCTIOO OF SALT TO METAL, AND REDUCflOO OF SALT TO METAL SCRUBBER

RAW WASTEWATIR

Concentrations (mg/l, Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 Day 3 Average

120. copper 23 7 <1 <1
113 7 0.066 0.2 0.2

12l. cyanide 23 7 <0.001 O.O~ 0.003 0.0035
113 7 0.004 0.002 0.018 0.008

122. lead 23 7 10 10
N 113 7 <0.02 1 1+::--
0

123. mercury 23 7 0.0028 0.0028
113 7 0.0001 0.0018 0.0018

124. nickel 23 7 1 1
113 7 <0.005 1 1

125. selenium 23 7 0.018 0.018
113 7 <0.01 <0.01 <0.01

126. silver 23 7
113 7 <0.02 0.06 0.06

127. thallitnn 23 7 NO NO
113 7 <0.1 <0.1 <0.1

128. zinc 23 7 6 6
113 7 <0.06 <0.6 <0.6



Table V-lO (Continued)

PRIMARY OOLUMBTIJM-TANTALUM SAMPLIN; Il!\TA
METAL SALT IRYIm SCRUBBER, REDUcrlOO OF SALT 10 METAL, AND REDUcrlOO OF SALT 10 METAL SCRUBBER

RAW WASTEWATER

Concentrations (mg/l, Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 Day 3 Average

Nonconventionals

amnonia 23 2 25,700 18,500 16,900 20,377

chemical oxygen demand (roD) 23 7 21 16.5 27.8 21.7
113 7 195 195

N chloride 113 7 <5 1,110 1,110
~
t-J

fluoride 23 7 21,000 21,000
113 7 1.6 3,000 3,000

phenols (total; by 4-AAP metOOd) 23 2 0.028 0.023 0.01 0.02
113 2 0.005 0.020 0.005 0.010

total organic carbon (TOC) 23 7 12 12
113 7 51 51

Conventiona.1s

oil and grease 23 1 6 6 4 5.3
113 1 5 2 5 4



~
.p.
~

Table V-10 (Continued)

PRIMARY CDLUMBIUM-TANTALlM SAMPLm:; DATA
MErAL SALT IRYnG SCRUBBER, REDUCTlOO OF SALT TO ME;rAL, AND REDUCTlOO OF SALT TO ME;rAL SCRUBBER

RAW WASTEWATER

Concentrations (mg/l, Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 Day 3 Average

total suspended solids (TSS) 23 7 181 181
113 7 656 656

pH (standard units) 23 1 6.8
113 1 6.1 8.3 8.2

(a) Stream 113 was not analyzed for the toxic organic acid extractab1es.

(b) Stream 23 was not analyzed for the toxic organic acid extractable or pesticide fractions.



Table V-II

WATER USE AND DISCHARGE RATES FOR REDUCTION OF SALT
TO METAL

(l/kkg of columbium or tantalum reduced)

Production Production
Percent Normalized Normalized

Plant Code Recycle Water Use Discharge Rate

519 NR NR 536,143

513 NR NR 170,696

507 ° NR NR

NR = Present, but data not reported in dcp.
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Table V-12

WATER USE AND DISCHARGE RATES FOR REDUCTION OF SALT
TO METAL WET AIR POLLUTION CONTROL

(l/kkg of columbium or tantalum reduced)

Production Production
Percent Normalized Normalized

Plant Code Recycle Water Use Discharge Rate

513 ° 40,697 40,697

519 ° 2,168 2,168

NR = Present, but data not reported in dcp.
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Table V-l3

PRIMARY COLUMBIUM-TANTALUM - SPMPLIt{; DATA
MISCFLLANEDUS - RAW WASTF.N1ATER - PLAN!' A

Stream Sample Concentrations (mg/l~ Except as Noted)
Pollutant Code Type Source Day 1 Day Day 3 Average

Toxic Pollutants(a)

115. arsenic SO 2 <0.01 <0.01 <0.01
51 2 <0.01 0.01 0.01
52 2 <0.01 <0.01 <0.01

117. bery11iun 50 2 <0.001 <0.001
51 2 <0.01 <0.01
52 2 0.004 0.004

N
.p-

118. cadmiun 50 2 0.009 0.009VI

51 2 <0.02 <0.02
52 2 0.04 0.04

119. chromiun SO 2 0.006 0.006
51 2 0.15 0.15
52 2 0.1 0.1

120. copper 50 2 1.0 1
51 2 0.79 0.79
52 2 0.2 0.2

122. lead 50 2 <0.02 <0.02
51 2 0.22 0.22
52 2 0.06 0.06

123. mercury 50 2 0.0001 0.0001
51 2 0.004 0.004
52 2 0.0001 0.0001



Table V-13 (Continued)

PRIMARY COLUMBIUM-TANTALlM - SAMPLIt-G DATA
MISCELLANEDUS - RAW WASTEWATER - PLANT A

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

124. nickel 50 2 <0.005 <0.005
51 2 <0.05 <0.05
52 2 0.07 0.07

126. silver 50 2 <0.02 <0.02 <0.02
51 2 <0.02 0.04 0.04
52 2 <0.02 <0.02 <0.02

128. zinc 50 2 3.0 3
N 51 2 <0.6 <0.6
.p- 52 2 0.2 0.2
(j'\

Nonconventionals

chemical oxygen demand (COD) 50 2 8 6 6
51 2 8 501 501
52 2 8 114 114

fluoride 50 2 74 74
52 2 52 52

total organic carbon (TOC) 50 2 2 6 6
,.) 51 2 ? 216 216...

52 2 2 43 43



Table V-13 (Continued)

PRIMARY OOLUMBIUM-TANTALUM - SAMPLllG DATA
MISCELLANIDUS - RAW WASTI.VJATER - PLANT A

Stream Sample Concentrations (mg/12 Except as Noted)
Pollutant Code Type Source Day 1 Day Day 3 Average

Conventionals

oil and grease 51 1 121 121
52 1 6 6

total suspended solids (TSS) 50 2 <1 <1
51 2 1,012 1,012
52 2 52 52

tv pH (standard units) SO 1 5.45.p- SI 1 11.0-....J

52 1 2.1

(a) No samples were analyzed for toxic organic pollutants, cyanide, or asbestos.



Table V-14

PRIMARY OOllJMBIUM-TANl'ALUM SAMPLIN; D!\TA
MISCELLANIDUS - RAW WASTE.VlATER - PLAN!' B

Concentrations (mg/l, Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 Day 3 Average

Toxic Pollutants(a)

l. acenaphthene 116 7 NO * *
4. benzene 116 2 * * * * *
8. 1,2,4-trichlorobenzene 116 2 NO 0.265 0.265

10. 1,2-dich1oroethane 116 2 NO NO 0.017 NO 0.017
N 23. chIorofonn 116 2 0.422 * NO * *+'
00

30. 1,2-trans-dichloroethylene 116 2 NO NO 0.094 0.017 0.056

35. 2,4-dinitrotoluene 116 7 NO * *
36. 2,6-dinitrotoluene 116 7 NO * *
56. nitrobenzene 116 7 NO 0.163 0.163

66. bis(2-ethylhexy1) phthalate 116 7 0.049 1.158 1.158

71. dimethyl phthalate 116 7 NO * .a-
n

81. phenanthrene 116 7 * * *
87. trichloroethylene 116 2 * NO NO * *

108. PCB-1221 116 7 *Ie *Ie *Ie

112. PCB-1016 116 7 *Ie *Ie *Ie



Table V-14 (Continued)

PRIMARY COLUMBIUM-TANTALUM SAMPLIN; DATA
MISCELLANFDUS - RAW WASTEWATER - PLANr B

Concentrations (mg/1, Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 Day 3 Average

113. toxaphene 116 7 NO NO

114. antiIoony 116 7 <0.1 <0.1 <0.1

115. arsenic 116 7 <0.01 0.57 0.57

117. beryllium 116 7 <0.001 0.5 0.5

tv 118. cadmium 116 7 <0.002 0.2 0.2
+--
\0

119. chranium 116 7 <0.005 20 20 ,

120. copper 116 7 <0.006 0.7 0.7

121. cyanide 116 7 0.002 0.002 0.002 0.002

122. lead 116 7 <0.02 10 10

123. mercury 116 7 O.O(X)l 0.0003 0.0003

124. nickel 116 7 <0.005 10 10

125. selenium 116 7 <0.01 0.02 0.02

126. silver 116 7 <0.02 0.05 0.05

127. thallium 116 7 <0.1 <0.1 <0.1

128. zinc 116 7 <0.06 1 1



Table V-14 (Continued)

PRIMARY COLUMBIUM-TANTALUM SAMPLIm DATA
MISCELLANEOUS - RAW WASTEWATER - PLAN!' B

Concentrations (mg/l, Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 Day 3 Average

Nonconventionals

chemical oxygen demarxl (COD) 116 2 497 497

total organic carbon (TOC) 116 2 119 119

Conventionals
N
\J1

oil and grease 116 1 5 5 3 4.30

total suspended solids (TSS) 116 2 436 436

pH (standard units) 116 1 2.4 2.1 2.1



Table V-IS

PRIMARY OOLUMBIUM-TANTALUM SAMPLIl'{; Il!\TA
MISCEU.ANEDUS - RAW WAS'l'EA\TATER - PLAN!' C

Concentrations (mg/l, Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 ~3 Average

Toxic Pollutants

l. acenaphthene 96 7 0.015 0.015

4. benzene 96 1 NO <0.04 * NO <0.02

6. carbon tetrachloride 96 1 NO 0.109 NO 0.035 0.072

7. chlorobenzene 96 1 NO <0.029 0.065 0.033
N
1I1 8. 1,2,4-trichlorobenzene 96 7 0.018 0.018I--'

10. 1,2-dichloroethane 96 1 NO * 0.018 NO 0.009

14. 1,1,2-trichloroethane 96 1 NO NO NO * *
15. 1,1,2,2-tetrachloroethane 96 1 NO <0.049 NO NO <0.049

23. chlorofonn 96 1 NO 0.059 0.018 * 0.026

29. 1,1-dich1oroethylene 96 1 NO 0.136 * NO 0.068

38. ethylbenzene 96 1 NO NO NO 0.049 0.049

48. dichlorobranomethane 96 1 NO 0.016 NO NO 0.016

5l. chlorodibranomethane 96 1 NO NO * NO *
66. bis(2-ethylhexyl) phthalate 96 7 * 0.018 0.018



Table V-IS (Continued)

PRIMARY OOLUMBIUM-TANTALUM SAMPLIN; D!\TA
MISCELLANEOUS - RAW WAST&lA'IER - PLAN!' C

Concentrations (mg/l , Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 Day 3 Average

68. di-n-butyl phthalate 96 7 * * *
7l. dimethyl phthalate 96 7 * 0.02 0.02

81. phenanthrene 96 7 <0.012 <0.012

85. tetrachloroethylene 96 1 NO <0.046 0.189 0.137 0.109

N 86. toluene 96 1 NO 0.092 * 0.012 0.035
V1
N

87. 96trichloroethylene 1 NO <0.185 NO 0.020 0.010

108. PCB-l221 96 7 ** 'kk

Ill. PCB-I060 96 7 ** 'kk

113. toxaphene 96 7 NO

114. anti.nl:>ny 96 7 <0.01 <0.01

115. arsenic 96 7 0.18 0.18

117. beryllium 96 7 0.02 0.02

118. cadmium 96 7 <0.002 0.008 0.008

119. chranium 96 7 3 3



Table V-15 (Continued)

PRIMARY OOLUMBIUM-TANTALUM SAMPLIN:; DATA
MISCELLANEDUS - RAW WASTEWATER - PLANT C

Concentrations (mg/l, Except as Noted)
Stream Sample

Pollutant Code Typet Source Day 1 Day 2 Day 3 Average

120. copper 96 7 0.5 0.5

12l. cyanide 96 7 0.001 0.002 0.003 0.002

122. lead 96 7 3 3

123. mercury 96 7 0.0017 0.0017

124. nickel 96 7 0.6 0.6

N 125. selenium 96 7 <0.01 <0.01
Ln
L.V

126. silver 96 7 <0.02 <0.02

127. thallium 96 7 <0.1 <0.1

128. zinc 96 7 6 6

Nonconventionals

BII1IOOt1ia 96 1 452 3210 2180 1947

chemical ClKYgen demarrl (OOD) 96 7 145 145

chloride 96 7 118 118

fluoride 96 7 2200 2200

phenols (total; by 4-AAP method) 96 1 0.092 0.005 0.004 0.337

total organic carbon (TOe) 96 7 45 45



Table V-IS (Continued)

PRIMARY OOIlJMBIUM-TANTALUM SAMPLIN; DATA
MISCELLANIDUS - RAW WASThWATER. - PLANr C

Concentrations (rrt6/I, Except as Noted)

N
U1
~

Pollutant

Conventionals

oil and grease

total suspeooed solids (T88)

Stream
Code

96

96

Sample
Typet

1

1

Source Day 1

10

~

6

Day 3

6

566

Average

7.3

566



Table V-16

PRIMARY COLUMBIUM-TANTALUM - SAMPJ.,IN; DATA
MISCELLANIDUS - 'lREATMEN1' PLANr SAMPLES - PLANT A

Stream Sample Concentrations (mg/12 Except as Noted)
Pollutant Code Type Source Day 1 Day Day 3 Average

Toxic Pollutants

4. benzene 48 3 * * * NO *49 3 * 0.047 * NO 0.0235

6. carbon tetrachloride 48 3 NO NO NO NO
49 3 NO 0.043 NO NO 0.043

II. 1,1,I-trichloroethane 48 3 NO NO NO ND
N 49 3 NO 0.013 0.046 NO 0.0295
V1
V1

23. chloroform 48 3 0.032 0.069 NO 0.027 0.048
49 3 0.032 0.03 * 0.038 0.023

29. l,l-dichloroethylene 48 3 NO NO NO ND
49 3 NO NO 0.025 NO 0.025

30. 1,2-transdidhloro- 48 3 NO NO 0.022 * O.Oll
ethylene 49 3 NO NO * NO *

48. dichlorobromonethane 48 3 NO NO NO NO
49 3 NO 0.089 NO NO 0.089

66. bis(2-ethylhexyl) 48 3 0.173 0.404 0.221 0.198 0.274
phthalate 49 3 0.173 0.016 0.203 0.179 0.133

67. butyl benzyl phthalate 48 3 NO NO * * *49 3 NO NO 0.047 0.043 0.045



Table V-16 (Continued)

PRIMARY COLUMBIUM-TANTALUM - S.AMPLIN; MTA
MISCELLANEOUS - 1REATMENl' PLAN!' SAMPLES - PLANT A

Stream Sample Concentrations (mg/l~ Except as Noted)
Pollutant Code Type Source D~ Day Day 3 Average

114. antim:m~ 48 3 <0.1 <0.01 <0.1 <0.01 <0.04
49 3 <0.1 0.4 <0.01 <0.1 0.4

115. arsenic 48 3 <0.01 <0.01 <0.01 <0.01 <0.01
49 3 <0.01 <0.01 <0.01 <0.01 <0.01

118. cadmiun 48 3 NO 0.01 0.004 0.008 0.007
49 3 N> <0.02 <0.02 <0.02

N 119. dlrani.um 48 3 m 0.03 0.03 0.01 0.023
VI 49 3 NO 0.14 <0.05 0.140\

120. copper 48 3 NO 0.009 0.03 0.007 0.015
49 3 N> <0.06 <0.06 <0.06

12l. cyanide 48 3 <0.001 <0.001 <0.001 <0.001
49 3 0.001 0.002 0.001 0.0013

122. lead 48 3 NO 0.03 0.03 <0.02 0.03
49 3 NO 0.36 <0.2 0.36

123. mercury 48 3 NO 0.0001 0.0001 0.0001 0.0001
49 3 NO 0.0001 0.0002 0.00015

124. nickel 48 3 NO 0.04 0.05 0.007 0.032
49 3 NO <0.05 <0.05 <0.05



Table V-16 (Continued)

PRIMARY COLUMBIDM-TANTALUM - SAMPLIN.; DATA
MISCELLANEDUS - 1RFATMENr PLAN1' SAMPLES - PLAN1' A

Stream Sample Concentrations (mg/li Except as Noted)
Pollutant Code Type Source Day 1 Day Day 3 Average

126. silver 48 3 <0.02 <0.02 <0.02 <0.02 <0.02
49 3 <0.02 0.05 <0.02 0.04 0.045

128. zinc 48 3 NO <0.06 0.08 <0.06 0.08
49 3 NO <0.6 <0.6 <0.6

Conventionals

oil and grease 48 1 6 6 6 6.00
N 49 1 7 5 4 5.33
V1
-...J



Table V-17

PRIMARY COLUMBIUM-TANTALUM - SAMPLIN; DATA
MISCELLANEDUS - 'lRFATMENr PLAN!' SAMPLES - PLAN!' B

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

Toxic Pollutants

8. 1,2,4-trich1orobenzene 112 7 ND 0.011 0.011
115 7 NO NO

23. ch1orofonn 112 7 0.422 NO 0.022 0.02 0.02
115 7 0.422 0.048 0.03 0.032 0.037

30. 1,2-trans-dich1oro- 112 7 ND ND
N ethylene 115 7 NO NO 0.21 NO 0.21
l..11
00

51. chlorodibranomethane 112 7 * NO
115 7 * ND 0.019 ND 0.019

55. naphthalene 112 7 ND ND
115 7 NO 0.084 0.084

66. bis(2-ethy1hexy1) 112 7 0.049 0.05 0.05
phthalate 115 7 0.049 0.523 0.523

115. arsenic 112 7 <0.01 0.01 0.01
115 7 <0.01 0.39 0.39

117 beryllium 112 7 <0.001 <0.001 <0.001..L ..L I •

115 7 <0.001 0.09 0.09

118. cadmium 112 7 <0.002 0.004 0.004
115 7 <0.002 0.05 0.05

119. chranium 112 7 <0.005 0.008 0.008
U5 7 <0.005 3 3



Table V-17 (Continued)

PRIMARY OJLUMBIUM-TANTALUM - SAMPLIN; DATA
MISCELLANEOUS - 'lREATMENr PLANl' SAMPLES - PLAN!' B

Stream Sample Concentrations (mg/l, Except as Noted)
Pollutant Code T~ Source Day 1 Day 2 Day 3 Average

120. copper 112 7 <0.006 0.01 0.01
115 7 <0.006 0.4 0.4

12l. cyanide 112 7 0.002 0.002 <0.001 0.002
115 7 0.007 0.002 0.003 0.004

122. lead 112 7 <0.02 0.07 0.07
115 7 <0.02 3 3

N 123. mercury 112 7 0.0001 <0.0001 <0.0001
lJ1 115 7 0.0001 0.0061 0.00611.0

124. nickel 112 7 <0.005 0.06 0.06
115 7 <0.005 2 2

126. silver 112 7 <0.02 0.02 0.02
115 7 <0.02 0.08 0.08

128. zinc 112 7 <0.06 <0.06 <0.06
115 7 <0.06 <0.6 <0.6

Nonconventionals

amroonia 112 7 <0.1 283 132 311 242
115 7 <0.1 402 sao 250 384

chemical oxygen demand (OJD) 112 7 44 44
115 7 408 408



Table V-I7 (Continued)

PRIMARY COLUMBIUM-TANTALUM - SAMPLIN; ]}\TA
MlSCELLANFDUS - 'IRFATMENr PLANr SAMPLES - PLANr B

Stream Sample Concentrations (mg/l, Except as Noted)
Pollutant Code Type Source D~ Day 2 Day 3 Average

fluoride 112 7 1.6 16 16
115 7 1.6 3525 3525

p~mo1s (total; by 4-AAP 112 1 0.01 0.015 0.01 0.012
method) 115 1 0.025 0.008 0.02 0.018

total organic carlxm (TOe) 112 7 9 9
115 7 118 118

N Conventiona1s0\
0

oil and grease 112 1 4 3 3.5
115 1 5 6 5 5.3

total suspended solids (TSS) 112 7 36 36
115 7 3876 3876

pH (standard units) 112 1 9 8.8 8.8
115 1 3.6 4 3.4



Table V-18

PRIMARY COLUMBIUM-TANTALUM - SAMPLrn::; DATA
MISCELLANEDUS - 'lRFATMENI' PLANr SAMPLES - PLANr D

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

Toxic Pollutants

10. 1,2-dich1oroethane 24 2 0.019 0.024 NO 0.022

15. 1,1,2,2-tetrachloro- 24 2 NO NO ND
ethane

23. chloroform 24 2 0.018 0.026 * 0.015

N 30. 1,2-trans-dichloro- 24 2 NO NO ND
0'\ ethyleneJ-'

38. ethylbenzene 24 2 * * NO *
44. ~thylene chloride 24 2 0.636 NO NO 0.636

47. bromoform 24 2 NO NO NO

51. chlorodibromomethane 24 2 NO NO NO

66. bis(2-ethylhexyl) 24 7 0.015 0.015
phthalate

67. butyl benzyl phthalate 24 7 0.08 0.08

68. di-n-butyI phthalate 24 7 0.02 0.02

70. diethyl phthalate 24 7 ND

71. d~thyl phthalate 24 7 ND



Table V-18 (Continued)

PRIMARY OOLUMBIUM-TANTALUM - SAMPLIN; D\TA
MISCF1..J...ANEDUS - 'lRFATMENf PLANT SAMPLES - PLAN!' D

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

85. tetrachloroethylene 24 2 0.024 ND NO 0.024

87. trichloroethylene 24 2 0.023 <0.024 NO 0.023

114. antiloony 24 7 0.2 0.2

115. arsenic 24 7 0.45 0.45

117. bery11iun 24 7 <0.02 <0.02
N
(j'I

118. cadmiun 24 7 <0.2 <0.2N

119. chromiun 24 7 <0.24 <0.24

120. copper 24 7 0.11 0.11

l2l. cyanide 24 7 0.003 0.009 0.009 0.007

122. lead 24 7 5 5

123. mercury 24 7 0.0008 0.0008

124. nickel 24 7 <0.5 <0.5

125. seleniun 24 7 0.045 0.045

128. zinc 24 7 6 6



Table V-18 (Continued)

PRIMARY COLUMBIUM-TANTALUM - SAMPLII'{; DATA
MISCELLANEDUS - 'lRFATMENT PLANT SAMPLES - PLANr D

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

Nonconventionals

amnx>nia 24 2 21 16.5 27.8 21.77

chemical oxygen demand (COD) 24 7 151 151

fluoride 24 7 6 6

pheools (total; by 4-AAP 24 2 0.031 0.03 0.03 0.031
N -method)
C1'
VJ

total organic carbon ('rOC) 24 7 27 27

Conventionals

oil and grease 24 1 4 4 4 4

total- S@pe~ed solids (TS~) 24 7 89 89

pH (standard tmits) 24 1 12
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PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

SECTION VI

SELECTION OF POLLUTANT PARAMETERS

Section V of this supplement presented data from primary
columbium-tantalum plant sampling visits and subsequent chemical
analyses. This section examines that data and discusses the
selection or exclusion of pollutants for potential limitation.
The legal basis for tre exclusion of toxic pollutants under Para
graph 8(a) of the Settlement Agreement is presented in Section VI
of the General Development Document.

Each pollutant selected for potential limitation is discussed in
Section VI of the General Development Document. That discussion
provides information concerning where the pollutant originates
(i.e., whether it is a naturally occurring substance, processed
metal, or a manufactured compound); the general physical proper
ties and the form of the pollutant; toxic effects of the pollu
tant in humans and other animals; and the behavior of the pollu
tant in POTW at concentrations expected in industrial discharges.

The discussion that follows describes the analysis that was per
formed to select or exclude pollutants for further consideration
for limitations and standards. Pollutants will be considered for
limitations and standards if they are present in concentrations
treatable by the technologies identified in this analysis. The
treatability concentrations used for the toxic metals were the
long-term performance values achievable by lime precipitation,
sedimentation, and filtration. The treatability concentrations
used for the toxic organics were the long-term performance values
achievable by carbon adsorption (see Section VII of the General
Development Document - Combined Metals Data Base).

CONVENTIONAL AND NONCONVENTIONAL POLLUTANT PARAMETERS

This study examined samples from the primary columbium-tantalum
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

The following conventional and nonconventional pollutants or
pollutant parameters are selected for consideration in estab
lishing limitations for the columbium-tantalum subcategory:

ammonia
total suspended solids (TSS)
fluoride
pH
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Five of eight samples analyzed for ammonia exhibited concentra
tions in excess of 40 mg/l (above the treatability concentration)
with values reported as high as 3,210 mg/l. Since five of eight
samples are above the 32 mg/l concentration attainable with steam
stripping, ammonia is selected for further consideration.

The concentration of suspended solids in the 11 samples for which
it was analyzed ranged from 1 mg/l to 27,890 mg/l. Furthermore,
most of the treatment used to remove toxic metals does so by
precipitating the metals or their salts, and these toxic metal
precipitates should not be discharged. A limitation on total
suspended solids then, would help ensure that the toxic metals
are removed. Thus, total suspended solids is selected for
consideration for limitation.

Fluoride ions in low concentration (approximately 1.0 rng/l) are
beneficial in drinking water supplies. However, higher concen
trations (above 10 mg/l) can be harmful and even fatal to humans
and animals. All six samples analyzed for fluoride contained
very high concentrations of this pollutant (ranging from 2,800 to
24,000 mg/l). Consequently, fluoride is selected for considera
tion for limitation.

The pH range measured was 1.87 to 11.0. Many deleterious effects
are caused by either extreme pH values, or rapid changes in pH.
Effective removal of toxic metals requires careful control of pH.
Therefore, pH is considered for specific regulation in this
subcategory.

TOXIC POLLUTANTS

The frequency of occurrence of toxic pollutants in the wastewater
samples taken is presented in Table VI-I. These data provide the
basis for the categorization of specific pollutants as discussed
below. Table VI-l is based on raw wastewater data frOlll streams
22, 23, 25, 113, 114, and 117 shown in Figures V-I through V-5
and presented in Tables V-2, V-4, V-6, V-8, and V-IO. Treatment
plant samples were not considered in the frequency count.
Streams 48, 49, 50, 51, 52, 115, and 116 were not used because
they contain either treated wastewater or wastewater from
processes not considered for regulation in this rulemaking.

TOXIC POLLUTANTS NEVER DETECTED

Paragraph 8(a) (iii) of the Revised Settlement Agreement allows
the Administrator to exclude from regulation those toxic pollu
tants not detectable by Section 304(h) analytical methods or
other state-of-the-art methods. The toxic pollutants listed
below were not detected in any wastewater samples from this sub
category; therefore, they are not selected for consideration in
establishing limitations:
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2.
3.
5.
9.

II.
13.
16.
17.
18.
19.
21
22.
24.
25.
26.
27.
28.
29.
3l.
32.
33.
34.
37.
40.
4l.
42.
43.
45.
46.
49.
50.
52.
53.
55.
57.
58.
59.
60.
6l.
62.
63.
64.
65.
69.
72.
74.
75.
76.
77.
79.

acrolein
acrylonitrile
benzidine
hexachlorobenzene
1,1,1-trich1oroethane
1,1-dich1oroethane
chloroethane
DELETED
bis(2-chloroethyl) ether
2-chloroethyl vinyl ether
2,4,6-trichlorophenol
parachlorometa cresol
2-chlorophenol
1,2-dich1orobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene
3,3'-dichlorobenzidine
1,1-dichloroethy1ene
2,4-dichlorophenol
1,2-dichloropropane
l,3-dichloropropylene
2,4-dimethylphenol
1,2-diphenylhydrazine
4-chlorophenyl phenyl ether
4-bromophenyl phenyl ether
bis(2-chloroisopropyl) ether
bis(2-chloroethoxy) methane
methyl chloride
methyl bromide
DELETED
DELETED
hexachlorobutadiene
hexachlorocyclopentadiene
naphthalene
2-nitrophenol
4-nitrophenol
2,4-dinitropheno1
4,6-dinitro-o-cresol
N-nitrosodimethylamine
N-nitrosodiphenylamine
N-nitrosodi-n-propylamine
pentachlorophenol
phenol
di-n-octyl phthalate
benzo (a) anthracene
3,4-benzofluoranthene
benzo(k)fluoranthene
chrysene
acenaphthy1ene
benzo(ghi)perylene
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82. dibenzo(a,h)anthracene
83. indeno(1,2,3-cd)pyrene
84. pyrene
86. toluene
88. vinyl chloride
89. aldrin
90. dieldrin
91. chlordane
92. 4,4'-DDT
93. 4,4'-DDE
94. 4,4 1 -DDD
95. alpha-endosulfan
96. beta-endosulfan
97. endosulfan sulfate
98. endrin
99. endrin aldehyde

100. heptachlor
101. heptachlor epoxide
102. alpha-BRC
103. beta-BHC
104. gamma-BRC
105. delta-BHC
129. 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)

TOXIC POLLUTANTS NEVER FOUND ABOVE THEIR ANALYTICAL QUANTIFICA
TION LIMIT

The provision of Paragraph 8(a) (iii) of the Revised Settlement
Agreement excluding from regulation those toxic pollutants which
are not detectable includes those pollutants whose concentrations
fall below EPA's nominal detection limit. The toxic pollutants
listed below were never found above their analytical quantifica
tion concentration in any wastewater samples from this subcate
gory; therefore, they are not selected for considerati.on in
establishing limitations.

14.
15.
20.
35.
36.
39.
67.
73 ..
78.
80.
8l.

113.
121.

1,1,2-trichloroethane
1,1,2,2-tetrachloroethylene
2-chloronaphthalene
2,4-dinitrotoluene
2,6-dinitrotoluene
fluoranthene
butyl benzyl phthalate
benzo(a)pyrene
anthracene (a)
fluorene
phenanthrene (a)
toxaphene
cyanide

(a) Reported together.
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TOXIC POLLUTANTS PRESENT BELOW CONCENTRATIONS ACHIEVABLE BY
TREATMENT

Paragraph 8(a) (iii) of the Revised Settlement Agreement also
allows the exclusion of toxic pollutants which were detected in
quantities too small to be effectively reduced by any technolo
gies known to the Administrator. The pollutants listed below are
not selected for consideration in establishing limitations
because they were not found in any wastewater samples from this
subcategory above concentrations considered achievable by exist
ing or available treatment technologies. These pollutants are
discussed individually following the list.

4. benzene
48. dichlorobromomethane
54. isophorone
70. diethyl phthalate

117. beryllium
126. silver

Benzene was detected above its analytical quantification limit in
one of 14 samples. The detected value was less than 0.05 mg/l,
the concentration achievable by available treatment. Therefore,
benzene is not selected for consideration for limitation.

Dichlorobromomethane was detected above its analytical quantifi
cation limit in only one of 14 samples, at a concentration of
0.038 mg/l. Available treatment can reduce the dichlorobromo
methane concentration to only 0.1 mg/l, so it is not selected for
consideration for limitation.

Isophorone occurred above its analytical quantification limit in
just one of seven samples; the reported value was 0.029 mg/l,
which is below the concentration to which available treatment can
reduce this pollutant (0.05 mg/l). Therefore, isophorone is not
selected for consideration for limitation.

Diethyl phthalate was detected in four of eight samples with one
value above the analytical quantification concentration of 0.010
mg/l. The concentration of diethyl phthalate in the sample was
0.017 mg/l, which is below the treatable concentration of 0.025
mg/l. Therefore, diethyl phthalate was not selected for
consideration.

Beryllium was detected in five of six samples analyzed. However,
it was found above its quantification limit in only two samples,
both at concentrations below the treatable concentration of 0.20
mg/l for this pollutant. The concentrations of beryllium in the
two samples were 0.18 and 0.02 mg/l. Therefore, beryllium is not
selected for consideration for limitation.
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Silver was detected in two of six samples analyzed, at values of
0.06 and 0.07 mg/l. However, treatment technology available
cannot bring the silver concentration below 0.07 mg/l, so silver
is not selected for consideration for limitation.

TOXIC POLLUTANTS DETECTED IN A SMALL NUMBER OF SOURCES

Paragraph 8(a) (iii) allows for the exclusion of a toxic pollutant
if it is detectable in the effluent from only a small number of
sources within the subcategory and it is uniquely related to only
those sources. The following pollutants were not selected for
regulation on this basis.

1 .
6.

12.
23.
30.
44.
47.
56.
66.
68.
71.
85.

106.
107.
108.
109.
110.
111.
112.
123.

acenaphthene
carbon tetrachloride
hexachloroethane
chloroform
1,2-trans-dichloroethylene
methylene chloride
bromoform
nitrobenzene
bis(2-ethylhexyl) phthalate
di-n-butyl phthalate
dimethyl phthalate
tetrachloroethylene
PCB-1242 (a)
PCB-1254 (a)
PCB-122l (a)
PCB-1232 (a)
PCB-1248 (b)
PCB-1260 (b)
PCB-10l6 (b)
mercury

(a),(b) Reported together

Acenaphthene was detected in one of eight samples, with the one
detected value above the 0.01 mg/1 concentration considered
attainable with the identified treatment technology. The value
detected in the sample was 0.017 mg/l. From the waste stream in
which acenaphthene was detected, two other samples of this waste
stream reported acenaphthene as a not detected. Therefore, acen
aphthene is not considered characteristic of columbium-tantalum
wastewaters and is not considered for limitation.

Carbon tetrachloride was found above its analytical quantifica
tion limit in two of 14 samples, with concentrations of 0.017 and
0.074 mg/l. It was found below the analytical quantification
limit in 12 other samples, in all but one of which it was not
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detected at all. Carbon tetrachloride is a common laboratory
solvent. Since no carbon tetrachloride was detected in either of
the source water samples taken, and since it is not used in the
columbium-tantalum subcategory nor is it a likely by-product of
any chemical that is used, the values recorded can be ascribed to
sample contamination. Therefore, carbon tetrachloride is not
selected for consideration for limitation.

Hexachloroethane was present in only one out of seven samples
taken, at 0.023 mg/l. Concentrations above 0.01 mg/l are
considered treatable by the identified treatment technology.
Also, in the dcp, all of the columbium-tantalum plants indicated
that this pollutant was either known or believed to be absent.
Therefore, hexachloroethane is not selected for consideration for
limitation.

Chloroform, a common laboratory solvent, was detected in 10 of 14
samples, ranging from below the analytical quantification limit
to 0.24 mg/l. Concentrations above the analytical quantification
limit in two of the three blanks (0.052 mg/l and 0.015 mg/l) ana
lyzed raise the likelihood of sample contamination. Also, in the
dcp, all of the columbium-tantalum plants indicated that this
pollutant was either known or believed to be absent. Chloroform,
therefore, is not selected for consideration for limitation.

1,2-trans-dichloroethylene was detected in two of 17 samples,
with both of the concentrations above the 0.1 mg/l concentration
considered attainable with the identified treatment technology.
The values detected above treatability were 0.484 and 0.26 mg!l.
These two values were taken from two different waste streams that
were sampled three times each. The remaining six samples were
reported as not detected; therefore, 1,2-trans-dichloroethylene
is not considered to be characteristic of raw wastewaters from
columbium-tantalum plants.

One very high value of methylene chloride, 88.4 mg/l, was found
in one of 14 samples; methylene chloride was not detected in the
remaining 13 samples. But this solvent is so pervasive in labor
atories that this one case of detection (out of 14) is probably
due to sample contamination. The presence of methylene chloride
in one of the blanks attests to this. Also, in the dcp, all of
the columbium-tantalum plants indicated that this pollutant was
either known or believed to be absent. Therefore, methylene
chloride is not selected for consideration for limitation.

Nitrobenzene was detected in one of eight samples, and above the
0.05 concentration considered attainable with the identified
treatment technology. The value detected was 0.1 mg/l. This
value was obtained from a sample of solvent extraction raffinate
in which two other samples were reported as not detected. Nitro
benzene, therefore, is not considered for limitation.
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Bis(2-ethylhexyl) phthalate was reported present above its ana
lytical quantification limit in five of seven samples;, the
reported concentrations ranged from 0.02 mg/l to 1.2 mg/l. This
compound is a plasticizer found in many plastic materials used in
manufacturing plants, thus it is not considered attril>utable to
specific materials or processing in this subcategory. Also, in
the dcp, all of the columbium-tantalum plants indicated that this
pollutant was either known or believed to be absent. Therefore,
bis(2-ethylhexyl) phthalate is not selected for consideration for
limitation.

Di-n-butyl phthalate was measured above its analytical quantifi
cation limit in three of 11 samples; the measured concentrations
ranged from 0.012 mg/l to 0.08 mg/l. This substance i.s a plasti
cizer found in many products used in manufacturing plants; it is
not considered a pollutant specific to this point source. Also,
in the dcp, all of the columbium-tantalum plants indicated that
this pollutant was either known or believed to be absent. There
fore, di-n-butyl phthalate is not selected for consideration for
limitation.

Dimethyl phthalate was reported present above its analytical
quantification limit in two of 11 samples; the reported concen
trations were 0.012 mg/l and 0.02 mg/l. This compound is a
plasticizer found in many plastic materials used in manufacturing
plants, and is not considered a point source specific pollutant.
Also, in the dcp, all of the columbium-tantalum plants indicated
that this pollutant was either known or believed to be absent.
Therefore, dimethyl phthalate is not selected for consideration
for limitation.

Tetrachloroethylene was detected in three of 17 samples, with one
of the values above the 0.05 mg/l concentration considered
attainable with the identified treatment technology. The value
detected was 0.157 mg/l. The process waste stream from which
this sample was taken also produced six samples in which tetra
chloroethylene was not detected. Therefore, tetrachloroethylene
is not considered for further limitation.

PCB-1242, PCB-1254, and PCB-122l were measured above their ana
lytical quantification limit in only one of seven samples. The
observed concentration was 0.0516 mg/l. Since PCBs were found in
just one plant, and since in the dcp, all of the columbium
tantalum plants indicated that this pollutant was either known or
believed to be absent, they are not selected for consideration
for limitation.
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PCB-1232, PCB-1248, PCB-1260, and PCB-1016 were measured above
their analytical quantification limit in one of seven samples.
The observed concentration was 0.336 mg/l. Since PCB's were
found in only one plant, and since in the dcp, all of the
columbium-tantalum plants indicated that this pollutant was
either known or believed to be absent, they are not selected for
consideration for limitation.

Mercury was found above the concentration achievable by treatment
in one of six samples. Only one sample at 0.063 mg!l was detec
ed above the treatable concentration of 0.036 mg!l. Since the
five other samples were below treatability, Mercury is not
selected for consideration for limitation.

TOXIC POLLUTANTS SELECTED FOR FURTHER CONSIDERATION FOR LIMITA
TIONS AND STANDARDS

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

7. chlorobenzene
8. 1,2,4-trichlorobenzene

10. 1,2-dich1oroethane
38. ethylbenzene
51. chlorodibromomethane
87. trichloroethylene

114. antimony
115. arsenic
116. asbestos
118. cadmium
119. chromium
120. copper
122. lead
124. nickel
125. selenium
127. thallium
128. zinc

Chlorobenzene was detected in three of 17 samples, with two of
the concentrations above the 0.025 mg!l concentration considered
attainable with the identified treatment technology. The values
detected above treatability were 1.00 and 0.034 mg!l. Both of
these values are from the same waste stream and represent two of
the six samples analyzed from solvent extraction raffinate.

1,2,4-Trich1oroethylene was detected in two of eight samples,
with one of the values above the 0.01 mg!l concentration consid
ered attainable with the identified treatment technology. The
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value detected above treatability was 0.051 mg/l. Both samples
in which 1,2,4-trichloroethylene was detected are from solvent
extraction raffinate. Since the waste stream is from a solvent
extraction process using an organic solvent, and 1,2,4-trichloro
ethylene was found above a treatable concentration, it is
selected for further consideration for limitation.

1,2-Dichloroethane was detected in 11 of 17 samples, with two of
the concentrations above the 0.1 mg/l concentration considered
attainable with the identified treatment technology. The values
detected above the quantification concentration ranged from 0.016
mg/l to 0.156 mg/l. 1,2-Dichloroethane was detected above quan
tification in five different process waste streams representing
two different plants. Therefore, 1,2-dichloroethane is not
site-specific, and it is considered for further limitation.

Ethylbenzene was detected in six of 17 samples, with one of the
concentrations above the 0.05 mg/l concentration considered
attainable with the identified treatment technology. The values
detected above the quantification concentration ranged from 0.04
mg/l to 0.057 mg/l. Ethylbenzene was detected in five different
process waste streams representing two plants. Therefore,
ethylbenzene is considered for further limitation.

Chlorodibromomethane was detected in five of 17 samples, with one
of the concentrations above the 0.10 mg/l concentration consid
ered attainable with the identified treatment technology. The
values detected above the quantification concentration ranged
from 0.02 to 7.08 mg/l. The detection of chlorodibromomethane
was not site-specific as it was detected in three different pro
cess wastewater streams representing two plants. TherE~fore,

chlorodibromomethane is considered for further limitation.

Trichloroethylene was detected in 13 of 17 samples, with one of
the concentrations above the 0.01 mg/l concentration considered
attainable with the identified treatment technology. Twelve of
these samples were below the quantification concentration. The
value detected above the treatable concentration was 0.235 mg/l.
Trichloroethylene was detected in four different process waste
streams representing two plants. Trichloroethylene cannot be
considered site-specific and is therefore considered for further
limitation.

Antimony was found in four of six samples analyzed; in all four
of these, it was measured above its treatable concentration
(0.047 mg/l) at concentrations ranging up to 30 mg/l. Therefore,
antimony is selected for further consideration.
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Arsenic was found in all six samples analyzed; three samples
contained concentrations above its treatable concentration of
0.34 mg/l. Values were as high as 45 mg/l. Therefore, arsenic
is selected for further consideration.

Analyses were made for asbestos at only one plant. The raw
wastewater sample contained 980 million fibers per liter (MFL),
while the plant influent contained less than 9 MFL. Since
asbestos was detected and is above the treatable concentration of
10 MFL in the only sample analyzed, it is considered for further
limitation.

Cadmium was detected in four of six samples, and was found above
its treatable concentration of 0.049 mg/l. The concentration of
cadmium in the sample was 40 mg/l. Cadmium, therefore, is
selected for further consideration.

Five of six samples analyzed for chromium showed concentrations
in excess of its treatable concentration (0.07 mg/l). Wastewater
at one sampling site was found to contain 1,000 mg/l on each of
three days sampled. Therefore, chromium is selected for further
consideration.

Copper was found in all six samples analyzed, and occurred at
concentrations above its treatable concentration of 0.39 mg/l in
five of these. Values ranged from 0.8 to 300 mg/l. Therefore,
copper is selected for further consideration.

Lead occurred far above its treatable concentration of 0.08 mg/l
in five of six samples. Concentrations ranged from 1.0 to 1,000
mg/l. Lead, therefore, is selected for further consideration.

Eight out of 10 samples analyzed for nickel yielded values above
the treatable concentration of 0.22 mg/l. The reported concen
trations were generally around 0.5 mg/l, but ran as high as 10
mg/l. Therefore, nickel is selected for further consideration.

Selenium was found in three of six samples analyzed, all three
above its treatable concentration (0.20 mg/l). Values were as
high as 70 mg/l. Therefore, selenium is selected for further
consideration.

Thallium was found above its treatable concentration of 0.34 mg/l
in three of six samples, with concentrations of 0.83, 1.14, and
1.18 mg/l. Therefore, thallium is selected for further
consideration.

Four of six samples analyzed contained zinc at concentrations
above the treatability concentration of 0.23 mg/l. Values ranged
from less than 400 mglI,to 1,000 mg/l. Zinc is thus selected for
further consideration.
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Table VI-I

F'REQ.ImcY <F 0C<mRENCE <F roXIC POILU1'ANl'S
PRIMARY aLlMBIlJ1-TANTAI1}f SUBCA'l'EXl:Ry

RAW~

Analytical Treatable D:!tected D:!tected
Q.Jantification Concentra- NlJJber of Nunber of Detected Below Below Treat- ftbove Tre8t-
Concentration tion Stre8111S S8q>les Q.1antification able Concen- able Coocen-

Pollutant ~)(a) (oW1)(b) Analyzed Analyzed NO Concentration tration tration---
I. acenaphthene 0.010 0.010 6 8 7 1
2. acrolein 0.010 0.100 6 17 17
3. acrylonitrile 0.010 0.01 6 17 17
4. benzene 0.010 0.05 - 0.10 6 17 8 8 1
5. benzidine 0.010 0.01 6 8 8
6. carbon tetrachloride 0.010 0.05 6 17 14 1 1 1
7. chlorobenzene 0.010 0.025 6 17 14 1 2
8. l,2,4-tridhlordbenzene 0.010 0.01 6 8 6 1 1
9. hexachlorobenzene 0.010 0.01 6 8 8

10. 1,2-dich1oroethane 0.010 0.1 6 17 6 1 8 2
11. 1,1,I-trichloroethane 0.010 0.01 6 17 13 2 2
12. hexachloroethane 0.010 0.01 6 8 7 1
13. 1,I-dichloroethane 0.010 0.01 6 17 17
14. 1,1,2-trichloroethane 0.010 0.1 6 17 15 2
15. 1,1,2,2-tetrachloroethane 0.010 0.05 6 17 15 2

N 16. chloroethane 0.010 0.01 6 17 17
00
0 17. bis(ch1oromethy1) ettEr 0.010 0.01 6 17 17

18. bis(2-chloroethy1) ettEr 0.010 0.01 6 8 8
19. 2-dhloroethy1 vinyl ettEr 0.010 0.01 6 17 17
20. 2-ch1oronaphtha1ene 0.010 0.01 6 8 7 1
21. 2,4,6-trichloropheno1 0.010 0.025 2 4 4
22. psrachlorometa cresol 0.010 0.05 2 4 4
23. chloroform 0.010 0.1 6 17 5 2 5 5
24. 2-chloroptErol 0.010 0.05 2 4 4
25. 1,2-dich10r0benzene 0.010 0.05 6 8 8
26. 1,3-didhlordbenzene 0.010 0.01 6 8 8
27. 1,4-dich10r0benzene 0.010 0.01 6 8 8
28. 3,3' -dich1ordbenzidine 0.010 0.01 6 8 8
29. 1,1-dich1oroethy1ene 0.010 0.1 6 17 17
30. 1,2-trans-dich1oroethy1ene 0.010 0.1 6 17 14 1 2
31. 2,4-aIaUoropheno1 0.010 0.01 2 4 4
32. 1,2-dich1oropropane 0.010 0.01 6 17 17
33. 1,3-dichloropropylene 0.010 0.01 6 17 17
34. 2,4-dimethylpherol 0.010 0.05 2 4 4
35. 2,4-dinitrotoluene 0.010 0.05 6 8 7 1
36. 2,6-dinitrotoluene 0.010 0.05 6 8 7 1
37. 1,2-d:lphenylhydrazine 0.010 0.05 6 8 8



Table VI-I (ContinJed)

~ <F <Xn.RRENCE <F 'IDXIC rowJl'ANTS
PR1MI\RY <D..lMBlltf-TAN'l'AUM~y

RAW WASl'EWATER

Analytical Treatable Datected Dateeted
~tif1cati.on Concentra- Nwber of lbJber of Detected Below BelQi Treat- »Jove Treat-
Concentration tion Streams ~les ~ifkation able Concen- able Coocen-

Pollutant <nWl)(a) (gVl) (h) Analyzed Analyzed NO Concentration trati.on tration

38. ethylbenzene 0.010 0.05 6 17 11 1 4 1
39. fluoranthene 0.010 0.01 6 8 8 1
40. 4-chloroprenyl phenyl ether 0.010 0.01 6 8 8
41. 4-brClllOphenyl phenyl ether 0.010 0.01 6 8 8
42. bis(2-chloroisopr0yl) ether 0.010 0.01 6 8 8
43. bis(2-chloroethoxy methane 0.010 0.01 6 8 8
44. methylene chloride 0.010 0.10 6 17 16 1
45. methyl chloride 0.010 0.01 6 17 17
46. methyl bromide 0.010 0.01 6 17 17
47. brQllOform 0.010 0.05 6 17 14 1 1 1
48. dichlorobrOOlOlDethane 0.010 0.10 6 17 14 1
49. trichlorofluoranethane 0.010 0.01 6 17 17
SO. dichlorodifluorooethane 0.010 0.01 6 17 17
51. ch1orodibraDOOlethane 0.010 0.10 6 17 12 3 1 1
52. hexach1o~adiene 0.010 0.01 6 8 8
53. hexachlorocyc1.opentadiene 0.010 0.01 6 8 8

N 54. isopoorone 0.010 0.05 6 8 6 1 1
00
~

55. naphthalene 0.010 0.05 6 8 8
56. nitrobenzene 0.010 0.05 6 8 7 1
57. 2-nitrophenol 0.010 0.01 2 4 4
58. 4-nitrophenol 0.010 0.05 2 4 4
59. 2,4-dinitropheno1 0.010 0.025 2 4 4
60. 4,6-dinitro-o-creBOl 0.010 0.025 2 4 4
61. N-nitrooodimethylamine 0.010 0.01 6 8 8
62. N-nitrosodiphenylamine 0.010 0.01 6 8 8
63. N-nitrosodi-n-propylamina 0.010 0.01 6 8 8
64. pentachlorophenol 0.010 0.01 2 4 4
65. phenol 0.010 0.05 2 4 4
66. bis(2-ethy1hexyl) phthalate 0.010 0.01 6 8 1 1 6
67. butyl benzyl phthalate 0.010 0.001 - 0.01 6 8 7 1
68. di-n-buty1 phthalate 0.010 0.025 6 8 3 2 1 2
69. di-n-octy1 phthalate 0.010 0.01 6 8 8
70. diethyl phthalate 0.010 0.025 6 8 4 3 1
71. dimethyl phthalate 0.010 0.025 6 8 5 1 1 1
72. benzo(a)anthracene 0.010 0.01 6 8 8
73. benzo(a)pyrene 0.010 0.01 6 8 8 1
74. 3,4-benzofluoranthene 0.010 0.01 6 8 8



Table VI-I (Continued)

~ CFOC~ CF roXIC POILUrANfS
I'RIMARY <XlLtMBlt.M-TANrAUM SUBCIJBDW

RAW WAS'rnfATER

Analytical Treatable ~tected ~tected

~tification Concentra- NuOOer of Nuober of DetectedBelCM Be1CM Treat- Above Treat-
Concentration tLon Streams Saq>les Q.Jantificat1.on able Concen- oole CorlCen-

Pollutant (mg/l) (a) ~l)(b)_ Analyzed Analyzed NO Concentration tration tration---
75. benzo(k) fltnranthene 0.010 0.01 6 B B
76. chrysene 0.010 0.001 6 8 8
77. aceoaphthy1ene 0.010 0.01 6 8 8
78. anthracene (c) 0.010 0.01 £> 8 7 I
79. benzo(ghi)perylene 0.010 0.01 6 8 8
80. fluorene 0.010 0.01 6 8 8
81. phenanthrene (c) 0.010
82. dibenzo(a,h)anthracene 0.010 0.01 6 8 8
83. indeno(1,2,3-cd)pyrene 0.010 0.01 6 8 8
84. pyrene 0.010 0.001 - 0.01 6 8 8
85. tetrachloroethylene 0.010 0.05 6 17 14 2 I
86. toluene 0.010 0.05 6 17 17
87. trichloroethylene 0.010 0.01 6 17 4 12 1
88. vinyl d110ride 0.010 0.01 6 17 17

N 89. aldrin 0.005 0.001 5 7 7
00 90. dieldrin 0.005 0.01 5 7 7
N 91. chlordane 0.005 0.01 5 7 7

92. 4,4 '-our 0.005 0.01 5 7 7
93. 4,4'-Offi 0.005 0.01 5 7 7
94. 4,4'-000 0.005 0.01 5 7 7
95. alpha-eodosulfan 0.005 0.001 5 7 7
96. beta-eroosulfan 0.005 ,0.01 5 7 7
97. endosulfan sulfate 0.005 0.01 5 7 7
98. endrin 0.005 0.01 5 7 7
99. enddn aldehyde 0.005 0.01 5 7 7

100. heptachlor 0.005 0.01 5 7 7
101. heptllch10r epoxide 0.005 0.01 5 7 7
102. alpha-BOC 0.005 0.01 5 7 7
103. beta-BHe 0.005 0.01 5 7 7
104. g1llmla-BHC 0.005 0.01 5 .. 7f

105. delta-Bll:: 0.005 0.01 5 7 7
f

106. PCB-1242 (d) 0.005 0.001 5 7 1 5 1
107. PCB-1254 (d) 0.005
100. PCB-1221 (d) 0.005
109. PCB-1232 (e) 0.005 0.001 5 7 1 5 1
lIO. PCB-1248 (e) 0.005
111. PCB-1260 (e) 0.005
112. PCB-1016 (e) 0.005



Table VI-I (ContimJed)

~ (F OCClRRF.NCE CF 'lOXIe roILUl'ANTS
mIMMY aLtMBlat-TANI'ALlM SUBCATEXn~Y

RAW WAS'.lWATFR

Analytical Treatable Detected Detected
~ntification Concentra- fbnDer of tbJber of Detected Below Below Treat- M>fNe Treat-
Concentration tion Streamg Samples ~tification able Concen- able Concen-

Pollutant (DEll) (a) (mg/l) (b) Analyzed Analyzed NO Concentration tration tration--- -----
113. toxaphene 0.005 0.01 5 7 2 5
114. antinony 0.100 0.47 5 7 2 5
115. arsenic 0.010 0.34 4 7 4 3
116. aRbestos 10 MFL 10 MFL 1 1 1
117. beryllium 0.010 0.20 4 7 2 3 2
118. cadlDiun 0.002 0.049 4 7 3 3 1
119. chranium 0.005 0.07 4 7 2 5
120. copper 0.009 0.39 4 7 1 1 5
121. cyanide (f) 0.02 0.047 4 14 14
122. lead 0.020 0.08 4 7 1 6
123. mercury 0.0001 0.036 4 7 1 5 1
124. nickel 0.005 0.22 4 7 4 3

N 125. selenium 0.01 0.20 4 7 3 1 3
00 126. silver 0.02 0.07 4 7 5 2
LV 127. thallium 0.100 0.34 4 7 4 3

128. zinc 0.050 0.23 4 7 2 5
129. 2,3,7,8-tetrachlorodtbenzcr Not Analyzed

p-dioxin (T(DD)

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

(b) Treatable concentrations are based on perfonnance of lime precipitation, sedimentation, am filtration.

(c), (d), (e) Reported together.

(f) Analytical quantification concentration for EPA MetOOd 335.2, Total Cyanide MetOOds for Chemical Analysis of Water and Wastes, EPA-fnJ/4-79-Q20,
March 1979.



PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

SECTION VII

CONTROL AND TREATMENT TECHNOLOGIES

The preceding sections of this supplement discussed the sources,
flows, and characteristics of the wastewaters generated in the
primary columbium-tantalum subcategory. This section summarizes
the description of these wastewaters and indicates the level of
treatment which is currently practiced for each waste stream.

CURRENT CONTROL AND TREATMENT PRACTICES

Control and treatment technologies are discussed in general in
Section VII of the General Development Document. The basic
principles of these technologies and the applicability to waste
water similar to that found in this subcategory are presented
there. This section presents a summary of the control and treat
ment technologies that are currently applied to each of the
sources generating wastewater in this subcategory. As discussed
in Section V, wastewater associated with the primary columbium
tantalum subcategory is characterized by the presence of the
toxic metal pollutants, ammonia, and suspended solids. This
analysis is supported by the raw (untreated) wastewater data
presented for specific sources as well as combined waste streams
in Section V. Generally, these pollutants are present in each of
the waste streams at concentrations above treatability, so these
waste streams are commonly combined for treatment to reduce the
concentrations of these pollutants. Construction of one waste
water 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 chem
ical requirements. Three plants in this subcategory currently
have combined wastewater treatment systems, three have lime
precipitation and sedimentation, and one has lime precipitation,
sedimentation and filtration. As such, six options have been
selected for considereation for BPT, BAT, BDT, BCT, and pretreat
ment in this subcategory, based on combined treatment of these
compatible waste streams.

CONCENTRATE DIGESTION WET AIR POLLUTION CONTROL

All three plants which practice digestion use hydrofluoric acid
to leach the columbium and tantalum ore concentrates. The leach
ate goes to solvent extraction. Wet scrubbers are used at all
three plants, two with recycle (7 and 86 percent) and a bleed
stream, and one with once-through water usage. Wet scrubbers are
necessary due to the acidic nature of the emissions and the
presence of gaseous fluoride. The scrubber liquor has treatable
concentrations of suspended solids, fluoride and metals. One
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plant also reports a gangue slurry of unreacted ore wtlich has
similar concentrations. The addition of alkali is uSE~d in all
cases to reduce these high concentrations. Existing wastewater
treatment schemes for this waste stream are as follows:

1. Lime addition and sedimentation (partial recycle);
2. Lime addition, sedimentation, and filtration

(no recycle); and
3. Equalization pond (no recycle).

SOLVENT EXTRACTION RAFFINATE

After methyl isobutyl ketone extraction the barren raffinate must
be treated. One plant of the three plants with this wastewater
recycles a portion of the raffinate to the leaching process to
utilize the acidic nature of this waste stream. The raffinate
has characteristics similar to the concentrate digestion scrubber
liquor. This stream is treated as follows:

1. Lime addition and sedimentation (partial recycle);
2. Lime addition, sedimentation, and filtration

(no recycle); and
3. Neutralization and equalization pond (no recycle).

SOLVENT EXTRACTION WET AIR POLLUTION CONTROL

This waste stream is generated by wet air pollution control
equipment located over the solvent extraction process. Two
plants use wet scrubbers to control solvent extraction air emis
sions. One plant does not recycle the scrubber effluent; the
other plant uses the same scrubber for solvent extraction and
concentrate digestion, practicing 86 percent recycle. Waste
characteristics are very similar to those found in the solvent
extraction raffinate and concentrate digester scrubber waste
streams; treatment similar to these two waste streams is indi
cated. Indeed, the established treatment techniques are iden
tical:

1. Lime addition and sedimentation (partial recycle); and
2. Lime addition, sedimentation, and filtration (no

recycle).

PRECIPITATION AND FILTRATION OF METAL SALT

The metal salts in the pregnant extraction solutions are prec~p~

tated either by oxide precipitation with ammonia or by potassium
fluoride precipitation of potassium fluotantalate (K2TaF7)'
The barren solutions must subsequently be treated. Three plants
produce this wastewater; one is a once-through discharger. Two
plants did not report their discharge practices. The 'Nastewater
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contains treatable concentrations of ammonia, fluoride, metals,
and suspended solids. The following wastewater treatment schemes
are practiced for this stream:

1. Ammonia stripping, lime addition, and sedimentation
(partial recycle);

2. Ammonia stripping, lime addition, sedimentation, and
filtration (no recycle); and

3. Neutralization and equalization pond (no recycle).

METAL SALT DRYING WET AIR POLLUTION CONTROL

Four of the five plants surveyed practice salt drying or calcin
ing prior to further processing. Wet scrubbers are necessary to
control fluoride emissions during this process. Three plants
practice partial recycle, ranging from 67 to 93 percent. The
fourth plant discharges without recycle. This wastewater con
tains treatable concentrations of ammonia when ammonia is used in
precipitation. Precipitation with hydrofluoric acid results in
wastewater containing treatable concentrations of fluoride.
Suspended solids, metals are also present. The treatment schemes
used to treat salt drying scrubber liquor by the four plants
which practice salt drying are as follows:

1. Lime addition and sedimentation (partial recycle);
2. Ammonia stripping, lime addition, sedimentation, and

filtration (no recycle);
3. Lime addition, caustic addition, polymer addition,

and sedimentation (partial recycle); and
4. Neutralization and equalization pond (no recycle).

REDUCTION OF SALT TO METAL WASTEWATER

Four plants reduce columbium or tantalum salts to the metal. One
plant practices aluminothermic reduction, which produces no
wastewater. The other three plants practice sodium reduction.
Leaching after sodium reduction, a common practice for tantalum
production, is a major source of wastewater. After completion of
the reduction reaction and subsequent cooling, the tantalum
exists as small particles of metal in a matrix of potassium and
sodium salts. The salts are removed by successive leaches in
water and acid to produce a pure metal powder. The resulting
wastewater contains fluoride at treatable concentrations, as well
as toxic metals and oil and grease. The wastewater treatment
schemes used for this waste stream are as follows:

1. Lime addition and sedimentation (partial recycle);
2. Lime addition, sedimentation, and filtration

(no recycle); and
3. Caustic addition and centrifugation (no recycle).
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REDUCTION OF SALT TO METAL SCRUBBER

Wet scrubbers are used to control emissions during th€~ reduction
reaction. Two plants use wet scrubbers, neither practicing
recycle of the scrubber liquor. This wastewater is similar in
characteristic to the reduction wastewater. It contains toxic
metals and fluoride and chloride in treatable concentrations.
Treatment for the waste stream consists of:

1. Lime addition and sedimentation (partial recycle); and
2. Lime addition, sedimentation, and filtration

(no recycle) .

CONSOLIDATION AND CASTING CONTACT COOLING

Four plants reported consolidation and casting operations. One
plant generates no wastewater. Two plants use noncontact cooling
water. The fourth plant generates contact cooling water but
recycles 100 percent through a cooling tower. Therefore no
wastewater is discharged for this waste stream.

CONTROL AND TREATMENT OPTIONS

The Agency examined six control and treatment technology alterna
tives that are applicable to the primary columbium-tan"talum
subcategory. The options selected for evaluation represent a
combination of in-process flow reduction, pretreatment technology
applicable to individual waste streams, and end-of-pipl~ treatment
technologies.

OPTION A

Option A for the primary columbium-tantalum subcategory requires
treatment technologies to reduce pollutant mass. The Option A
treatment schemes consists of ammonia steam stripping preliminary
treatment applied to the combined streams of precipitat:ion and
filtration of metal salts wastewater, solvent extraction air
pollution scrubber wastewater, and concentrate digestion scrubber
wastewater. Preliminary treatment is followed by lime precipi
tation and sedimentation applied to the combined stream of steam
stripper effluent, solvent extraction raffinate wastewater,
reduction of salt to metal wastewater and reduction of salt to
metal air pollution scrubbing wastewater. Chemical precipitation
is used to remove metals and fluoride by the addition of lime
followed by gravity sedimentation. Suspended solids are also
removed from the process.
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OPTION B

Option B for the primary columbium-tantalum subcategory consists
of all treatment requirements of Option A (ammonia steam strip
ping, lime precipitation, and sedimentation) plus control
technologies to reduce the discharge of wastewater volume. Water
recycle and reuse are the principal control mechanisms for flow
reduction.

OPTION C

Option C for the primary columbium-tantalum subcategory consists
of all control and treatment requirements of Option B (ammonia
steam stripping, in-process flow reduction, lime precipitation,
and sedimentation) 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 and fluoride, 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 as well. 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.

OPTION D

Option D for the primary columbium-tantalum subcategory consists
of Option C (ammonia steam stripping, in-process flow reduction,
lime precipitation, sedimentation, and multimedia filtration)
with the addition of activated alumina technology at the end of
the Option C treatment scheme. The activated alumina process is
used to remove dissolved arsenic which remains after lime
precipitation.

OPTION E

Option E for the primary columbium-tantalum subcategory consists
of Option C (ammonia steam stripping, in-process flow reduction,
lime precipitation, sedimentation, and multimedia filtration)
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.

OPTION F

Option F for the primary columbium-tantalum subcategory consists
of Option C (ammonia steam stripping, in-process flow reduction,
lime precipitation, sedimentation, and multimedia filtration)
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PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

SECTION VIII

COSTS, ENERGY AND NONWATER QUALITY ASPECTS

This section describes the method used to develop the costs asso
ciated with the control and treatment technologies suggested in
Section VII for wastewaters from primary columbium-tantalum
plants. Cost curves are presented showing the total annual cost
of each treatme~t and control technology as a function of waste
water flow rate. The energy consumption of each technology as
well as solid waste and air pollution aspects are also discussed.
A discussion concerning the costing methodology is contained in
Section VIII of the General Development Document.

For costing purposes, the primary columbium-tantalum subcategory
has been divided into two groups: ore to salt or metal and salt
to metal. Costs are determined for each of the two types of
plants currently in existence by using the annual cost curves
developed for each of these two groups.

The ore to salt or metal group contains plants which have pre
liminary ammonia steam stripping followed by lime precipitation
and sedimentation technology in place, and plants which do not
have these technologies in place. Therefore, costs have been
developed for each of those two combinations of wastewater treat
ment. Combination 1 represents the plants which practice pre
liminary ammonia steam stripping followed by lime precipitation
and sedimentation technology. Combination 2 represents the
plants which do not have preliminary ammonia steam stripping
followed by lime precipitation and sedimentation technology in
place. Each combination consists of the following wastewaters:

1. Concentrate digestion wet air pollution control
wastewater,

2. Solvent extraction raffinate,
3. Solvent extraction wet air pollution control wastewater,
4. Precipitation and filtration of metal salt wastewater,
S. Metal salt drying wet air pollution control wastewater,
6. Reduction of salt to metal wastewater, and
7. Reduction of salt to metal wet air pollution control

wastewater.

The salt to metal group contains the following wastewaters:

1. Metal salt drying wet air pollution control wastewater,
2. Reduction of salt to metal wastewater, and
3. Reduction of salt to metal wet air pollution control

wastewater.
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Ammonia steam stripping is not considered in the costs developed
for the combined salt to metal group wastewaters since ammonia is
not present in those waste streams.

TREATMENT OPTIONS COSTED FOR EXISTING SOURCES

Six control and treatment options are considered for treating
wastewater from the primary columbium-tantalum subcategory. Cost
estimates in the form of annual cost curves have been developed
for each of the control and treatment options. The options are
summarized below and presented schematically in FigurE!s X-I
through X-6.

OPTION A

Option A for the primary columbium-tantalum subcategory consists
of lime precipitation and sedimentation end-of-pipe technology,
with ammonia steam stripping preliminary treatment for waste
streams containing treatable concentrations of ammonia.. Streams
with treatable concentrations of ammonia include precipitation
and filtration of metal salts wastewater, concentration digestion
scrubber water, and solvent extraction scrubber water. Cost
curves for Option A are not presented for the ore to salt or
metal group combination 1 plants, since these plants already have
Option A technology in place. Also, as mentioned previously, the
cost curves for the salt to metal group do not consider ammonia
steam stripping since ammonia is not present in this group's
wastewaters. The curves for the ore to salt or metal group com
bination 2 plants assume that 11 percent of the wastew.aters
receive ammonia steam stripping preliminary treatment.

OPTION B

Option B for the primary columbium-tantalum subcategory requires
control and treatment technologies to reduce the discharge of
wastewater volume and pollutant mass. The recycle of metal salt
drying scrubber water, concentrate digestion scrubber, and sol
vent extraction scrubber water through holding tanks is the con
trol mechanism for flow reduction. The Option B treatment scheme
consists of ammonia steam stripping preliminary treatment for
streams containing treatable concentrations of ammonia, and
end-of-pipe treatment technology consists of lime preci.pitation
and sedim~ntation. The cost of Option B is the cost of holding
tanks for the ore to salt or metal combination 1 plants. For the
ore to salt or metal combination 2 plants and the salt to metal
plants, holding tank costs are added to the Option A cost to
determine the cost of Option B.
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OPTION C

Option C consists of all the control and treatment technologies
of Option B (flow reduction, ammonia steam stripping, lime pre
cipitation, and sedimentation) with the addition of multimedia
filtration to the end-of-pipe treatment scheme. The holding
tanks used for flow reduction are not included in the cost curves
developed for Option C. Therefore, the total cost of Option C is
determined by adding holding tank costs to the costs obtained
from the Option C cost curves. For the are to salt or metal com
bination 1 group plants, the cost curves for Option C and the
options which follow represent the incremental cost associated
with adding the various end-of-pipe technologies to existing
treatment.

OPTION D

Option D consists of all the control and treatment technologies
of Option C (flow reduction, ammonia steam stripping, lime pre
cipitation, sedimentation, and multimedia filtration) with the
addition of activated alumina adsorption to the end-of-pipe
treatment scheme. As with Option C, the total cost of Option D
is determined by adding holding tank costs to the costs obtained
from the Option D cost curves.

OPTION E

Option E consists of all the control and treatment technologies
of Option C (flow reduction, ammonia steam stripping, lime pre
cipitation, sedimentation, and multimedia filtration) with the
addition of activated carbon adsorption to the end-of-pipe treat
ment scheme. Holding tank costs must also be added to the costs
obtained from the Option E cost curves to determine the total
cost of Option E.

OPTION F

Option F consists of all the control and treatment technologies
of Option C (flow reduction, ammonia steam stripping, lime pre
cipitation, sedimentation, and multimedia filtration) with the
addition of reverse osmosis and multiple-effect evaporation
followed by complete recycle to the end-of-pipe treatment scheme.
The total cost of Option F is determined by adding holding tank
costs to the costs obtained from the Option F cost curves.

The cost curves for the options summarized above are presented in
the figures listed below. The respective options which the
curves are based on are also shown.
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Group Combination Figure VIII- Option Cos ted

Ore to Salt or Metal 1 1 - 4 C, D, E, F

Ore to Salt or Metal 2 5 - 9 A, C, D, E, F

Salt to Metal 1 10 - 14 A. C, D, E, F

The holding tank cost curves are presented in Figure VIII-IS.

NONWATER QUALITY ASPECTS

A general discussion of the nonwater quality aspects of the con
trol 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 primary
columbium-tantalum subcategory, including energy requirements,
solid waste and air pollution are discussed below.

ENERGY REQUIREMENTS

The methodology used for determining the energy requirements for
the various options is discussed in Section VIII of the General
Development Document. Briefly, the energy usage of the various
options is determined for the primary columbium-tantalum plant
with the median wastewater flow. The energy usage of the options
is then compared to the energy usage of the median pri.mary
columbium-tantalum energy consumption plant. As shown in Table
VIII-I, the most energy intensive option is reverse osmosis,
which increases the usage of the median primary columbium
tantalum energy consumption by 0.42 percent.

SOLID WASTE

Sludges associated with the primary columbium-tantalum subcate
gory will necessarily contain additional quantities (and concen
trations) of toxic metal pollutants. Wastes generated by primary
smelters and refiners are currently exempt from regulation by Act
of Congress (Resource Conservation and Recovery Act (RCRA)),
Section 300l(b). Consequently. sludges generated from treating
primary industries' wastewater are not presently subject to
regulation as hazardous wastes.

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 must test the waste to determine if
the wastes meet any of the characteristics of hazardous waste
(see 40 CFR 262.11).
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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 genera
tor standards would require generators of hazardous nonferrous
metals manufacturing wastes to meet containerization, labeling,
recordkeeping, and reporting requirements; if plants dispose of
hazardous wastes off-site, they would have to prepare a manifest
which would track the movement of the wastes from the generator's
premises to a permitted off-site treatment, storage, or disposal
facility. See 40 CFR 262.20 45 FR 33142 (May 19, 1980), as
amended at 45 FR 86973 (December 31, 1980). The transporter
regulations require transporters of hazardous wastes to comply
with the manifest system to assure that the wastes are delivered
to a permitted facility. See 40 CFR 263.20 45 FR 33151 (May 19,
1980), as amended at 45 FR 86973 (December 31, 1980). Finally,
RCRA regulations establish standards for hazardous waste treat
ment, storage, and disposal facilities allowed to receive such
wastes. See 40 CFR Part 464 46 FR 2802 (January 12, 1981), 47 FR
32274 (July 26, 1982).

Even if these wastes are not 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. For more details, see Section VIII of the
General Development Document.

AIR POLLUTION

There is no reason to believe that any substantial air pollution
problems will result from implementation of chemical precipita
tion, sedimentation, multimedia filtration and reverse osmosis.
These technologies transfer pollutants to solid waste and do not
involve air stripping or any other physical process likely to
transfer pollutants to air.
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Table VIII-l

ENERGY REQUIREMENTS

Median Median
of Total Size ENERGY USAGE (Btu/year) AND PERCENT OF MEDIAN PLANT ENERGY

Plant Energy Plant CONSUMPTION
Consumption by Flow Option A Option B Option C

(Btu/year) (gal/day) Usage % Usage % Usage %-- --
2.115 x lOll 59,000 2.24 x 108 0.11 2.24 x 108 0.11 2.30 x 108 0.11

N
\0
(j'I

Option D
ITsage %

2.37 x 108 0.11

Option E
Usage nu%

3.29 x 108 0.16

Option F
Usage %

8.96 x 108 0.42
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PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

SECTION IX

BEST PRACTICABLE CONTROL TECHNOLOGY
CURRENTLY AVAILABLE

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 primary columbium-tantalum
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 the effluent reduction
benefits from such application, the age of equipment and facili
ties involved, the manufacturing processes used, 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 charac
teristics. 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, transfera
ble, 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 industry
practice.

TECHNICAL APPROACH TO BPT

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. Some of the factors which
must be considered in establishing effluent limitations based on
BPT have already been discussed. The age of equipment and facil
ities, 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.
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As explained in Section IV, the primary columbium-tantalum
subcategory has been subdivided into eight 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
eight subdivisions.

For each of the subdivisions, a specific approach was followed
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 deter
mined 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 ana
lyzed to determine (1) whether or not operations included gener
ated 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 waste
water such as rainfall runoff and noncontact cooling water is not
considered in the analysis.

Normalized flQws 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 dis
charge rate) reflects the water use controls which are common
practices within the category. The BPT normalized flow is based
on the average 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.

For the development of effluent limitations, mass loadings were
calculated for each wastewater source or subdivision. This cal
culation was made on a stream-by-stream basis, primarily because
plants in this subcategory may perform one or more of the opera
tions in various combinations. The mass loadings (milligrams of
pollutant per metric ton of production unit - mg/kkg) were
calculated by multiplying the BPT normalized flow (l/kkg) by the
concentration achievable using the BPT treatment system (mg/l)
for each pollutant parameter to be limited under BPT.

The mass loadings which are allowed under BPT for each plant will
be the sum of the individual mass loadings for the various waste
water 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 efflu
ent limitations for these combined wastewaters are based on the
various wastewater sources which actually contribute to the com
bined flow. This method accounts for the variety of combinations
of wastewater sources and production processes which may be found
at columbium-tantalum plants.
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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 subcategory.

BPT effluent limitations are based on the average of the dis
charge flow rates for each source; consequently, the treatment
technologies which are currently used by the lowest dischargers
will be the treatment technologies most likely required to meet
BPT effluent limitations. Section VII discusses the various
treatment technologies which are currently in place for each
wastewater source. In most cases, the current treatment technol
ogies 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 with
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 volume of
wastewater 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.

In making technical assessments of data, reviewing manufacturing
processes, and assessing wastewater treatment technology options,
both indirect and direct dischargers have been considered as a
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 indirect.

INDUSTRY COST AND POLLUTANT REDUCTION BENEFITS

In balancing costs in relation to effluent reduction benefits,
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 BPT. See Weyerhaeuser
Company v. Costle, 590 F. 2d 1011 (D.C. Cir. 1978).
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The methodology for calculating pollutant reduction benefits and
plant compliance costs is discussed in Section X. Table X-2
shows the estimated pollutant reduction benefits for each treat
ment option for direct dischargers. Compliance costs are pre
sented in Table X-3.

BPT OPTION SELECTION

The BPT selected consists of chemical precipitation and sedimen
tation (lime and settle technology) with ammonia steam stripping
preliminary treatment of wastewaters containing treatable concen
trations of ammonia. The best practicable technology i.s pre
sented in Figure IX-I. The BPT treatment is equivalent: to Option
A described in Section VII.

Ammonia steam stripping is demonstrated in the nonferrous metals
manufacturing category and at two primary columbium-tantalum
facilities. EPA believes that performance data from the iron and
steel manufacturing category provide a valid measure of this
technology's performance on nonferrous metals manufacttlring
category wastewater because raw wastewater concentrations of
ammonia are generally of the same order of magnitude in the
respective raw wastewater matrices.

Chemical analysis data were collected of raw waste (trE~atment

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, col
lected six 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 wi ttl steam
injected countercurrently to the flow of the wastewater. A lime
reactor for pH adjustment separated the two stripping columns.

The raw untreated wastewater samples from the coke facility con
tained ammonia concentrations of 599, 226, 819, 502, 984, and 797
mg/l. Raw untreated wastewater samples from the primary
columbium-tantalum subcategory contained ammonia concentrations
of 53.1 , 496.1, 25,700, 18,500, and 16,900 mg/l. These latter
three concentrations represent three days of sampling from a
metal salt drying scrubber. Although these concentrations are
much larger than the data used to develop the ammonia steam
stripping performance values, the Agency believes that these
performance values are still achievable.
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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 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 eight wastewater sources are discussed below and
summarized in Table IX-I. 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 PNP's, are listed in Table
IX-I.

Section V of this document further describes the discharge flow
rates and presents the water use and discharge flow rates for
each plant by subdivision.

CONCENTRATE DIGESTION WET AIR POLLUTION CONTROL

The BPT wastewater discharge rate for concentrate digestion wet
air pollution control is 10,915 l/kkg (2,618 gal/ton) of
columbium-tantalum salt produced from digestion. This rate is
allocated only for plants practicing wet air pollution control
for concentrate digestion. Three plants reported wastewater dis
charges from concentrate digestion wet air pollution control, but
dcp information provided by one plant was insufficient to calcu
late a discharge rate. Therefore, the BPT discharge rate is
based on the average of two plants which discharge 8,692.4 and
13,135.5 l/kkg (2,084.5 and 3,150 gal/ton). Water use and
discharge rates are presented in Table V-I.

SOLVENT EXTRACTION RAFFINATE

The BPT wastewater discharge rate for solvent extraction raffi
nate is 26,916 l/kkg (6,470.4 gal/ton) of columbium or tantalum
salt extracted. This rate is based on the average discharge rate
of two plants, which discharge 19,268 and 34,694 l/kkg (4,620 and
8,320 gal/ton). A third plant reported insufficient data to
calculate a discharge rate. Water use and discharge rates are
presented in Table V-3.

SOLVENT EXTRACTION WET AIR POLLUTION CONTROL

The BPT discharge rate for solvent extraction wet air pollution
control is 4,301 l/kkg (1,034 gal/ton) of columbium or tantalum
salt extracted. This rate is allocated only for plants practic
ing wet air pollution control for solvent extraction. Two plants
reported this wastewater, however, one plant uses the same scrub
ber for both solvent extraction and concentrate digestion wet air
pollution control. This plant should not receive a discharge
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allowance for solvent extraction wet air pollution control
because the entire flow for this scrubber was allocated to con
centrate digestion scrubbing and would result in double counting.
The BPT discharge rate is based on the discharge rate of the
single plant which will receive an allowance for solvent
extraction wet air pollution control. Water use and discharge
rates are presented in Table V-5.

PRECIPITATION AND FILTRATION OF METAL SALTS

The BPT wastewater discharge rate for precipitation and filtra
tion waste streams is 247,223 l/kkg (59,428 gal/ton) of colum
bium or tantalum salt precipitated. Three plants reported pro
ducing this waste stream. The BPT discharge rate is based on the
discharge rate of one of the plants. The two other plants
reported insufficient data to calculate a discharge rate. Water
use and discharge rates are presented in Table V-7.

METAL SALT DRYING WET AIR POLLUTION CONTROL

The BPT wastewater discharge rate for metal salt drying wet air
pollution control is 83,643 l/kkg (20,106 gal/ton) of columbium
or tantalum salt dried. This rate is allocated only for plants
practicing wet air pollution control for metal salt drying emis
sions. Four plants discharge a metal salt drying wet air pollu
tion control waste stream. Two plants discharging this waste
stream reported sufficient dcp information to calculate a
discharge rate. The two plants generate 11,563 and 156,125 l/kkg
(2,773 and 37,440 gal/ton) respectively, of metal salt drying wet
air pollution wastewater. The BPT discharge is the average
discharge rate of these two plants. Water use and discharge
rates are presented in Table V-9.

REDUCTION OF SALT TO METAL

The BPT wastewater discharge rate for reduction of salt to metal
is 352,663 l/kkg (84,775 gal/ton) of columbium or tantalum
reduced. This rate is based on the average discharge rate of two
plants, which discharge 170,740 and 536,282 l/kkg (40,945 and
128,605 gal/ton). A third plant reported insufficient dcp
information to calculate a discharge rate. Water use and
discharge rates are presented in Table V-II.

REDUCTION OF SALT TO METAL WET AIR POLLUTION CONTROL

The BPT wastewater discharge rate for reduction of salt to metal
wet air pollution control is 21,521 l/kkg (5,173 gal/ton) of
columbium or tantalum reduced. This rate is allocated only for
those plants practicing wet air pollution control for reduction
emissions. The BPT discharge rate is based on the average dis
charge rate of the two plants reporting this wastewater. The two
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plants generate 2,168 and 40,978 l/kkg (520 and 9,827 gal/ton)
respectively, of this wastewater. Water use and discharge rates
are presented in Table V-12.

CONSOLIDATION AND CASTING CONTACT COOLING

No BPT wastewater discharge allowance is provided for consolida
tion and casting contact cooling. Only one plant in this sub
category reported a consolidation and casting contact cooling
waste stream. This plant does not discharge this wastewater.
BPT is based on this plant.

REGULATED POLLUTANT PARAMETERS

The raw wastewater concentrations from individual operations and
the subcategory as a whole were examined to select certain pollu
tant parameters for limitation. This examination and evaluation
was presented in Section VI. A total of six pollutants or pollu
tant parameters were selected for limitation and are listed
below:

122. lead
128. zinc

ammonia
fluoride
total suspended solids
pH

EFFLUENT LIMITATIONS

The treatability concentrations achievable by application of the
proposed BPT treatment are explained in Section VII of General
Development Document and summarized there in Table VII-19. 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 to calculate the mass of
pollutants allowed to be discharged per mass of product. The
results of these calculations in milligrams of pollutant per
metric ton of product represent the BPT effluent limitations and
are presented in Table IX-2 for each individual waste stream.
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Table IX-l

BPT WASTEWATER DISCHARGE RATES FOR THE PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

W
t-'
+:'-

Wastewater Stream

Concentrate Digestion Wet
Air Pollution Control

Solvent Extraction Raffi
nate

Solvent Extraction Wet
Air Pollution Control

Precipitation and Filtra
tion Wastewater

Metal Salt Drying Wet
Air Pollution Control

Reduction of Salt to
Metal

Reduction of Salt to
Metal Wet Air Pollution
Control

BPT Normalized
Discharge Rate

l!kkB-- gal!ton

10,915 2,618

26,916 6,470

4,301 1,034

247,223 59,428

83,643 20,106

352,663 84,775

21,521 5,173

Production Normalizing Parameter

Columbium-Tantalum Salt Produced
from Digestion

Columbium or Tantalum Salt
Extracted

Columbium or Tantalum Salt
Extracted

Columbium or Tantalum Salt
Precipitated

Columbium or Tantalum Salt Dried

Columbium or Tantalum Reduced

Columbium or Tantalum Reduced

Consolidation and Casting
Contact Cooling ° ° Columbium or Tantalum Cast or

Consolidated



Table IX-2

BPT EFFLUENT LIMITATIONS FOR THE
PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

Concentrate Digestion Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
~ One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium-tantalum salt produced
from digestion

English Units - Ibs/billion Ibs of columbium-tantalum salt
produced from digestion

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

1,637.25 1,418.95
14,516.95 6,112.40

1,451,695.0 639,619.0
649,442.50 288,156.0
447,515.0 218,300.0

Within the range of 7.5 to 10.0
at all times

Solvent Extraction Raffinate

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - Ibs/billion Ibs of columbium or tantalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

4,037.40 3,499.08
35,798.28 15,072.96

3,579,828.0 1,577,277.60
1,601,502.0 710,582.40
1,103,556.0 538,320.0
Within the range of 7.5 to 10.0

at all times
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Table IX-2 (Continued)

BPT EFFLUENT LIMITATIONS FOR THE
PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

Solvent Extraction Wet Air Pollution Control

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

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - lbs/billion lbs of columbium or tantalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

645.21 559.18
5,720.86 2,408.78

572,086.20 252,062.04
255,933.30 113,556.96
176,357.40 86,028.0

Within the range of 7.5 to 10.0
at all t imE~s

Precipitation and Filtration of Metal Salts

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt precipitated
English Units - Ibs/bi11ion lbs of columbium or tantalum

salt precipitated

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

37,083.45 32,138.99
328,806.59 138,444.88

32,880,659.0 14,487,267.80
14,709,768.50 6,526,687.20
10,136,143.0 4,944,460.0
Within the range of 7.5 to 10.0

at all times
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Table IX-2 (Continued)

BPT EFFLUENT LIMITATIONS FOR THE
PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

Metal Salt Drying Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
~ One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt dried
English Units - lbs/billion lbs of columbium or tantalum

salt dried

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

12,546.45 10,873.59
111,245.19 46,840.08

11,124,519.0 4,901,479.80
4,976,758.50 2,208,175.20
3,429,363.0 1,672,860.0
Within the range of 7.5 to 10.0

at all times

Reduction of Salt to Metal
Maximum for

Pollutant or Pollutant Property Any One Day
Maximum for

Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - 1bs/billion lbs of columbium or tantalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

52,899.45 45,846.19
469,041.79 197,491.28

46,904,179.0 20,666,051.80
20,983,448.50 9,310,303.20
14,459,183.0 7,053,260.0
Within the range of 7.5 to 10.0

at all times
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Table IX-2 (Continued)

BPT EFFLUENT LIMITATIONS FOR THE
PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

Reduction of Salt to Metal Wet Air Pollution Control

Maximum for Maximum for
Pollutant or Pollutant Property A~ One Day Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/billion lbs of columbium or tantalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

3,228.15 2,797.73
28,622.93 12,051.76

2,862,293.0 1,261,130.60
1,280,499.50 568,154.40

882,361.0 430,420.0
Within the range of 7.5 to 10.0

at all time~s

fonsolidation and Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
Any One Day

Ma.ximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum cast or
consolidated

English Units - lbs/billion lbs of columbium or tantalum
cast or consolidated

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

o 0
o 0
o 0
o 0
o 0

Within the range of 7.5 to 10.0
at all times
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PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

SECTION X

BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE

The effluent limitations which must be achieved by July 1, 1984
are based on the best control and treatment technology used by a
specific point source within the industrial category or subcate
gory, or by another industry 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, process
control, and treatment technology optimization.

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

The statutory assessment of BAT considers costs, but does not
require a balancing of costs against effluent reduction benefits
(see Weyerhaeuser v. Costle, 11 ERC 2149 (D.C. Cir. 1978».
However, in assessing the proposed BAT, the Agency has given
substantial weight to the economic achievability of the selected
technology.

TECHNICAL APPROACH TO BAT

In pursuing this second round of effluent limitations, 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 six technology
options which could be applied to the primary columbium-tantalum
subcategory as treatment options for the basis of BAT effluent
limitations.
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For the development of BAT effluent limitations, mass loadings
were calculated for each wastewater source or subdivi.sion 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 treat
ment technology and reductions in the effluent flows allocated to
various waste streams.

In summary, the treatment technologies considered for BAT are
presented below:

Option A (Figure X-l) is based on

o Preliminary treatment with ammonia steam stripping
o Chemical precipitation and sedimentation

Option B (Figure X-2) is based on

o Preliminary treatment with ammonia steam stripping
o Chemical precipitation and sedimentation
o In-process flow reduction

Option C (Figure X-3) is based on

o Preliminary treatment with ammonia steam stripping
o Chemical precipitation and sedimentation
o In-process flow reduction
o Multimedia filtration

Option D (Figure X-4) is based on

o Preliminary treatment with ammonia steam stripping
o Chemical precipitation and sedimentation
o In-process flow reduction
o Multimedia filtration
o Activated alumina adsorption for fluoride removal

Option E (Figure X-S) is based on

o Preliminary treatment with ammonia steam stripping
o Chemical precipitation and sedimentation
o In-process flow reduction
o Multimedia filtration
o Preliminary treatment with activated carbon adsorption

Option F (Figure X-6) is based on

o Preliminary treatment with ammonia steam stripping
o Chemical precipitation and sedimentation
o In-process flow reduction
o Multimedia filtration
o Reverse osmosis in conjunction with multiple-effect

evaporation
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The six options examined for BAT are discussed in greater detail
below. The first option considered is the same as the BPT treat
ment which was presented in the previous section. The last five
options each represent substantial progress toward the prevention
of polluting the environment above and beyond the progress
achievable by BPT.

OPTION A

Option A for the primary columbium-tantalum subcategory is equiv
alent to the control and treatment technologies which were
analyzed for BPT in Section IX. The BP~ end-of-pipe treatment
scheme includes lime precipitation, sedimentation, with ammonia
steam stripping preliminary treatment (see Figure X-I). The
discharge rates for Option A are equal to the discharge rates
allocated to each stream as a BPT discharge flow.

OPTION B

Option B for the primary columbium-tantalum subcategory achieves
lower pollutant discharge by building upon the Option A end-of
pipe treatment technology, which consists of ammonia steam
stripping, lime precipitation, and sedimentation. Flow reduction
measures are added to Option A treatment (see Figure X-2). These
flow reduction measures, including in-process changes, result in
the elimination of some wastewater streams and the concentration
of pollutants in other effluents. Treatment of a more concen
trated effluent allows achievement of a greater net pollutant
removal and introduces the possible economic benefits associated
with treating a lower volume of wastewater.

Methods used in Option B to reduce process wastewater generation
or discharge rates are presented below:

Recycle of Water Used in Wet Air Pollution Control

There are four wastewater sources associated with wet air
pollution control which are regulated under these effluent
limitations:

--Concentrate digestion scrubber,
--Solvent extraction scrubber,
--Metal salt drying scrubber, and
--Reduction of salt to metal scrubber.

Table X-I presents the number of plants reporting wastewater use
with these sources, the number of plants practicing recycle of
scrubber liquor, and the range of recycle values being used.
Although some plants report total recycle of their scrubber
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water, some blowdown or periodic cleaning is likely to be needed
to prevent the buildup of dissolved and suspended solids since
the water picks up particulates and fumes from the air.

OPTION C

Option C for the primary columbium-tantalum subcategory consists
of all control and treatment requirements of Option B (ammonia
steam stripping, in-process flow reduction, lime precipitation,
and sedimentation) plus multimedia filtration technology added at
the end of the Option B treatment scheme (see Figure X-3).
Multimedia filtration is used to remove suspended solids,
including precipitates of toxic metals, beyond the concentrations
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 as well.

OPTION D

Option D for the primary columbium-tantalum subcategory consists
of Option C (ammonia steam stripping, in-process flow reduction,
lime precipitation, sedimentation, and multimedia filtration)
with the addition of activated alumina technology at the end of
the Option C treatment scheme (see Figure X-4). The activated
alumina process will provide further improvement in the effluent
quality by removing fluoride from the effluent.

OPTION E

Option E for the primary columbium-tantalum subcategory consists
of Option C (ammonia steam stripping, in-process flow reduction,
lime precipitation, sedimentation, and multimedia filtration)
with the addition of granular activated carbon technology at the
end of the Option C treatment scheme (see Figure X-S). The
activated carbon process is utilized to control the discharge of
toxic organics.

OPTION F

Option F for the primary columbium-tantalum subcategory consists
of Option C (ammonia steam stripping, in-process flow reduction,
lime precipitation, sedimentation, and multimedia filtration)
with the addition of reverse osmosis and multiple-effect evapora
tion technologies at the end of the Option C treatment scheme
(see Figure X-6). Option F is used for complete recycle of the
treated water by controlling the concentration of dissolved
solids.
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INDUSTRY COST AND POLLUTANT REDUCTION BENEFITS

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

POLLUTANT REDUCTION BENEFITS

A complete description of the methodology used to calculate the
estimated pollutant reduction) or benefit, achieved by the appli
cation of the various treatment options is presented in Section X
of the General Development Document. In short, sampling data
collected during the field sampling program were used to charac
terize the major waste streams considered for regulation. At
each sampled facility, the sampling data was production normal
ized 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 columbium-tantalum subcategory. By multi
plying the total subcategory production for a unit operation by
the corresponding raw waste value, the mass of pollutant
generated for that unit operation was estimated.

The volume of wastewater discharged after the application of each
treatment option was estimated by multiplying the regulatory flow
determined for each unit process by the total subcategory produc
tion. The mass of pollutant discharged was then estimated by
multiplying the achievable concentration values attainable by the
option (mg/l) by the estimated volume of process wastewater dis
charged by the subcategory. The mass of pollutant removed)
referred to as the benefit, is simply the difference between the
estimated mass of pollutant generated within the subcategory and
the mass of pollutant discharged after application of the treat
ment option.

The pollutant reduction benefit estimates for the primary
columbium-tantalum subcategory are presented in Table X-2.

COMPLIANCE COST

In estimating subcategory-wide compliance costs, the first step
was to develop uniformly-applicable cost curves, relating the
total costs associated with installation and operation of
wastewater treatment technologies to plant process wastewater
discharge. EPA applied these curves on a per plant basis, a
plant's costs - both capital, and operating and maintenance 
being determined by what treatment it has in place and by its
individual process wastewater discharge (from dcp). The final
step was to annualize the capital costs, and to sum the annual
ized capital costs, and the operating and maintenance costs,
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yielding the cost of compliance for the subcategory (See Table
X-3). These costs were used in assessing economic achievabil
ity.

BAT OPTION SELECTION

EPA has selected Option C as the basis for BAT in this subcate
gory. The combination of in-process controls and end--of-pipe
technologies increases the removal of toxic pollutants by an
estimated 285 kg/yr and nonconventionals by 2,424 kg/yr over
estimated BPT discharges. Removals from the raw waste generated
are estimated at 145,735 kg/yr of toxic metals and 1,286,679
kg/yr of nonconventional pollutants. The end-of-pipe treatment
configuration for Option C was presented in Figure X-3.

Activated alumina (Option D) was considered; however, this
technology was rejected because it was not demonstratE~d in this
category nor was it clearly transferable to nonferrous waste
water. Activated carbon (Option E) was also considerE!d; however,
this technology was eliminated because it is not necessary since
toxic organic pollutants are not selected for limitation in this
subcategory. Reverse osmosis (Option F) was considered for the
purpose of achieving zero discharge of process wastewa.ter; how
ever, the Agency ultimately rejected this technology because it
was determined that its performance for this specific purpose was
not adequately demonstrated in this category nor was it clearly
transferable from another category.

WASTEWATER DISCHARGE RATES

A BAT discharge rate was calculated for each subdivision based
upon the flows of the existing plants, as determined from analy
sis of dcp. 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 eight wastewater sources were determined and are summa
rized 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 BAT wastewater discharge rate equals the BPT wastewater dis
charge rate for five of the eight waste streams in the primary
columbium-tantalum subcategory. Based on the available data, the
Agency did not find that further flow reduction would be feasible
for these wastewater sources. The rationale for determining
these regulatory flows is presented in Section IX. Wastewater
streams for which BAT discharge rates differ from BPT are
discussed below.
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CONCENTRATE DIGESTION WET AIR POLLUTION CONTROL

The BAT wastewater discharge rate for concentrate digestion wet
air pollution control is 5,156 l/kkg (1,237 gal/ton) of
columbium-tantalum salt produced from digestion. This rate is
allocated only to those plants with concentrate digestion wet air
pollution control. The BAT discharge rate is based on 90 percent
recycle of the average water use of two plants. A third plant
reported insufficient dcp information to calculate a discharge
rate. Water use and discharge rates are presented in Table V-I.

SOLVENT EXTRACTION WET AIR POLLUTION CONTROL

The BAT wastewater dischar&e rate for solvent extraction wet air
pollution control is 430 l/kkg (103 gal/ton) of columbium or
tantalum salt extracted. This rate is allocated only to those
plants with concentrate digestion wet air pollution control. The
BAT discharge rate is based on 90 percent recycle of the water
use at one of the two plants which generate this waste stream.
One plant uses the same scrubber for both solvent extraction and
concentrate digestion wet air pollution control. This plant is
regulated under concentrate digestion wet air pollution control
and should not receive a discharge allowance for solvent extrac
tion wet air pollution control in order to prevent double
counting of this flow. Water use and discharge rates are
presented in Table V-3.

METAL SALT DRYING WET AIR POLLUTION CONTROL

The BAT wastewater discharge rate for metal salt drying wet air
pollution control is 16,479.4 l/kkg (3,961.4 gal/ton) of colum
bium or tantalum salt dried. This rate is allocated only to
those plants with metal salt drying wet air pollution control.
Four plants generate this waste stream. The BAT discharge rate
is based on 90 percent recycle of the water use at one of these
plants. Two plants reported insufficient dcp information to
calculate water usage, and the water usage of one plant was
extremely high. These plants were not considered in calculating
the BAT discharge rate. Water use and discharge rates are
presented in Table V-9.

REGULATED POLLUTANT PARAMETERS

In implementing the terms of the Consent Agreement in NRDC v.
Train, Op. Cit., and 33 U.S.C. l3l4(b)(2)(A and B) (197bJ: 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 pollutants
and pollutant parameters for limitation. This examination and
evaluation was presented in Section VI. The Agency, however, has
chosen not to regulate all 19 toxic pollutants selected in this
analysis.
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The columbium-tantalum subcategory generates an estimated 211,000
kg/yr of toxic pollutants, of which only 170 kg/yr are toxic
organic pollutants. The Agency believes that the toxi.c organic
pollutants in the columbium-tantalum subcategory are present only
in trace (deminimus quantities) and are neither causing nor
likely to cause toxic effects. Therefore, the following toxic
organic pollutants are excluded from regulation:

7. chlorobenzene
8. 1,2,4-trichlorobenzene

10. 1,2-dichloroethane
30. 1,2-trans-dichloroethylene
38. ethylbenzene
51. chlorodibromomethane
87. trichloroethylene

The high 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 wastewater
from a given subcategory, the Agency is proposing effl·uent mass
limitations only for those pollutants generated in the greatest
quantities as shown by the pollutant reduction benefit analysis.
The pollutants selected for specific limitation are listed below:

122. lead
128. zinc

ammonia (as N)
fluoride

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 toxic metal pollutants been directly limited.

This approach is technically justified since the treatable con
centrations used for lime precipitation and sedimentation tech
nology are based on optimized treatment for concommitant 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 trE~atment

system operated for multiple metals removal. Filtration as part
of the technology basis is likewise justified because this tech
nology removes metals non-preferentially.

The toxic metal pollutants selected for specific limitation in
the columbium-tantalum subcategory to control the discllarges of
toxic metal pollutants are lead and zinc. Ammonia is also
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selected for limitation since the methods used to control lead
and zinc are not effective in the control of ammonia. The fol
lowing toxic pollutants are excluded from limitation on the basis
that they are effectively controlled by the limitations developed
for lead and zinc:

114. antimony
115. arsenic
116. asbestos
118. cadmium
119. chromium (Total)
120. copper
124. nickel
125. selenium
127. thallium

The conventional pollutant parameters pH and TSS will be limited
by the best conventional technology (BCT) effluent limitations.
These effluent limitations and a discussion of BCT are presented
in Section XIII of this supplement.

EFFLUENT LIMITATIONS

The concentrations achievable by application of BAT are discussed
in Section VII of the General Development Document and summarized
there in Table VII-19. The treatability concentrations both one
day maximum and monthly average values are multiplied by the BAT
normalized discharge flows summarized in Table X-4 to calculate
the mass of pollutants allowed to be discharged per mass of
product. The results of these calculations in milligrams of
pollutant per metric ton of product represent the BAT effluent
limitations and are presented in Table X-5 for each waste stream.
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Table X-I

CURRENT RECYCLE PRACTICES WITHIN THE
PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

Number
Number of of Plants Range of

Plants With Practicing Recycle
Wastewater Recycle Values (%)

Concentrate Digestion 3 2 7 - 86

Solvent Extraction 2 I 0 - 86

Metal Salt Drying 4 3 67 - 89

Reduction of Salt to 2 0
Metal
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Table X-2

POLLUTANT REDUCTION BENEFITS
FOR

DIRECT DISCHARGERS

Flow (l/yr) 235.20 x 106 178.99 x 106 178.99 x 106
Option A Option A Option B Option B Option C Option C

Raw Waste Removed Discharged Removed Discharged Removed Discharged
Pollutant kg/yr kg/yr kg/yr ~~ kg/yr kg/yr kg/yr

Acenaphthene 0.3 0.0 0.3 0.0 0.3 0.0 0.3
Ch1orobenzene 9.1 0.0 9.1 0.0 9.1 0.0 9.1
1,2,4-trich1oro- 0.4 0.0 0.4 0.0 0.4 0.0 0.4

benzene
1,2-trans-dich1oro- 83.1 0.0 83.1 0.0 83.1 0.0 83.1

ethylene
Nitrobenzene 1.7 0.0 1.7 0.0 1.7 0.0 1.7
Tetrach1orethy1ene 11.0 0.0 11.0 0.0 11.0 0.0 H.O
Trichloroethylene 5.6 0.0 5.6 0.0 5.6. 0.0 5.6
Antimony 454.4 442.7 11.8 445.5 8.9 448.3 6.1
Arsenic 472.8 352.9 120.0 381.5 91.3 411. 9 60.9
Cadmium 2,043.8 2,025.2 18.6 2,029.6 14.1 2,035.0 8.8
Chromium 17,563.5 17,544.7 18.8 17 ,549.2 14.3 17,551.0 12.5

w Copper 15,528.7 15,392.1 136.4 15,424.9 103.8 15,458.9 69.8w Lead 52,942.6 52,914.4 28.2 52,921.1 21. 5 52,928.3 14.3t-'
Nickel 411. 9 277 .8 134.1 309.9 102.0 372.5 39.4
Zinc 56,570.4 56,499.8 70.6 56,516.7 53.7 56,529.2 41.2
TSS 1,522,614.9 1,519,792.2 2,822.7 1,520,467.0 2,147.9 1,522,149.6 465.4
Ammonia 22,129.9 17,196.3 4,933.6 17,972.8 4,157.1 17,972.8 4,157.1
Fluoride 1,270,399.4 1,267,059.1 3,340.2 1,267,857.7 2,541. 7 1,268,706.1 1,693.3

Total Toxic
Organics 111. 2 0.0 111.2 0.0 111.2 0.0 111.2

Total Toxic Metals 145,988.1 145,449.7 538.5 145,578.4 409.6 145,735.1 253.0
Total Toxics 146,099.3 145,449.7 649.7 145,578.4 520.8 145,735.1 364.2
Total Conventionals 1,522,614.9 1,519,792.2 2,822.4 1,520,467.0 2,147.9 1,522,149.6 465.4
Total Nonconven-

tiona1s 1,292,529.3 1,284,255.4 8,273.8 1,285,830.5 6,698.8 1,286,678.9 5,850.4
Total Pollutants 2,961,243.5 2,949,497.3 11,745.9 2,951,875.9 9,367.5 2,954,563.6 6,680.0



Table X-2 (Continued)

POLLUTANT REDUCTION BENEFITS
FOR

DIRECT DISCHARGERS

Flow (l/yr) 178.99 x 106 178.99 x 106 0.0
Option D Option D Option E Option E Option F Option F
Removed Discharged Removed Discharged Removed Discharged

Pollutant kg/yr kg/yr kg/yr kg/yr kg/yr _~mr

Acenaphthene 0.0 0.3 0.0 0.3 0.3 0.0
Chlorobenzene 0.0 9.1 7.3 1.8 9.1 0.0
l,2,4-trich1oro- 0.0 0.4 0.0 0.4 0.4 0.0

benzene
1,2-trans-dichloro- 0.0 83.1 81.3 1.8 83.1 0.0

ethylene
Nitrobenzene 0.0 1.7 0.0 1.7 1.7 0.0
Tetrach1orethy1ene 0.0 11.0 9.2 1.8 11.0 0.0
Trichloroethylene 0.0 5.6 3.8 1.8 5.6 0.0
Antimony 448.3 6.1 448.3 6.1 454.4 0.0
Arsenic 454.9 17.9 411.9 60.9 472.8 0.0
Cadmium 2,035.0 8.8 2,035.0 8.8 2,043.8 0.0
Chromium 17,551.0 12.5 17,551.0 12.5 17,563.5 0.0
Copper 15,458.9 69.8 15,458.9 69.8 15,528.7 0.0

W Lead 52,928.3 14.3 52,928.3 14.3 52,942.6 0.0
W Nickel 372.5 39.4 372.5 39.4 411.9 0.0
N Zinc 56,259.2 41.2 56,529.2 41.2 56,570.4 0.0

TSS 1,522,149.6 465.4 1,522,149.6 465.4 1,522,614.9 0.0
Ammonia 17,972.8 4,157.1 21,714.2 415.7 22,129.9 0.0
Fluoride 1,270,220.4 179.0 1,270,051.3 348.1 1,270,399.4 0.0

Total Toxic
Organics 0.0 111.2 101.6 9.6 111.2 0.0

Total Toxic Metals 145,778.1 210.0 145,735.1 253.0 145,988.1 0.0
Total Toxics 145,778.1 321.2 145,836.7 254.9 146,099.3 0.0
Total Conventiona1s 1,522,149.6 465.4 1,522,149.6 465.4 1,522,614.9 0.0
Total Nonconven- 1,288,193.2 4,336.1 1,291,765.5 763.8 1,292,529.3 0.0

tiona1s
Total Pollutants 2,956,120.9 5,122.7 2,959,751.8 1,484.1 2,961,243.5 0.0

NOTE: Total Toxic Metals = Antimony + Arsenic + Cadmium + Chromium + Copper + Lead + Nickel + Zinc
Total Toxics = Total Toxic Metals + Total Toxic Organics
Total Conventionals = TSS
Total Nonconventionals ~ ~~rnonia + Fluoride
Total Pollutants = Total Toxic Metals + Total Conventiona1s + Total Nonconventionals

Option A
Option B
Option C
Option D
Option E
Option F

= Lime precipitation and sedimentation.
= Option A plus in-process flow reduction.
= Option B plus multimedia filtration.

Option C plus activated alumina.
Option C plus activated carbon adsorption.

= Option C plus reverse osmosis.



Table X-3

COST OF COMPLIANCE FOR THE
PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

Capital Cost Annual Cost
Option (1978 Dollars) (1978 Dollars)

A 0 0

B 86,000 13,000

C 797,000 396,000

D 872,000 439,000

E 1,270,000 571,000

F 986,000 504,000
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Table X-4

BAT WASTEWATER DISCHARGE RATES FOR THE PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

w
w
~

Wastewater Stream

Concentrate Digestion Wet
Air Pollution Control

Solvent Extraction Raffi
nate

Solvent Extraction Wet
Air Pollution Control

Precipitation and Filtra
tion Wastewater

Metal Salt Drying Wet
Air Pollution Control

Reduction of Salt to
Metal

Reduction of Salt to
Metal Wet Air Pollution
Control

BAT Normalized
Discharge Rate

-

l7k~ gal/ton Production Normalizing Parameter

5,156 1,237 Columbium-Tantalum Salt Produced
from Digestion

26,916 6,470 Columbium or Tantalum Salt
Extracted

430 103 Columbium or Tantalum Salt
Extracted

247,223 59,428 Columbium or Tantalum Salt
Precipitated

16,479 3,961 Columbium or Tantalum Salt Dried

352,663 84,775 Columbium or Tantalum Reduced

21,521 5,173 Columbium or Tantalum Reduced

Consolidation and Casting
Contact Cooling

o o Columbium or Tantalum Cast or
Consolidated



Table X-5

BAT EFFLUENT LIMITATIONS FOR THE
PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

Concentrate Digestion Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbi~m or tantalum salt
produced from digestion

English Units - lbs/billion lbs of columbium or tantalum
salt produced from digestion

Lead
Zinc
Ammonia (as N)
Fluoride

515.63
5,259.43

685,787.90
204,705.11

Solvent Extraction Raffinate

464.07
2,165.65

302,159.18
90,750.88

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

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - 1bs/bi1lion 1bs of columbium or tantalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride

2,691.60
27,454.32

3,579,828.0
1,068,565.2

2,422.44
11,304.72

1,577,277.60
473,721.60

Solvent Extraction Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - lbs/billion lbs of columbium or tantalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride
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43.01
438.70

57,203.30
17,074.97

38.71
180.64

25,203.86
7,569.76



Table X-5 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE
PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

Precipitation and Filtration of Metal Salts

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

Metric Units - mg/kkg of columbium or tantalum salt precipitated
English Units - lbs/billion lbs of columbium or tantalum

salt precipitated

Lead
Zinc
Ammonia (as N)
Fluoride

24,722.30
252,167.46

32,880,659.0
9,814,753.10

22,250.07
103,833.66

14,487,267.80
4,351,124.80

Metal Salt Drying Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
AnyOne Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt dried
English Units - lbs/billion lbs of columbium or tantalum

salt dried

Lead
Zinc
Ammonia (as N)
Fluoride

1,647.90
16,808.58

2,191,707.0
654,216.30

Reduction of Salt to Metal

1,483.11
6,921.18

965,669.40
290,030.40

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/billion lbs of columbium or tantalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride

35,266.30
359,716.26

46,904,179.0
14,000,721.10
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31,739.67
1/4.8,118.46

20,666,051.80
6,206,868.80



Table X-5 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE
PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

Reduction of Salt to Metal Wet Air Pollution Control

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

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/billion lbs of columbium or tantalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride

2,152.10
21,951.42

2,862,293.0
854,383.7

1,936.89
9,038.82

1,261,130.60
378,769.6

Consolidation and Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum cast or
consolidated

English Units - 1bs/bi1lion 1bs of columbium or tantalum
cast or consolidated

Lead
Zinc
Ammonia (as N)
Fluoride
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PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

SECTION XI

NEW SOURCE PERFORMANCE STANDARDS

The basis for new source performance standards (NSPS) under
Section 306 of the Act is the best available demonstrated tech
nology (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,
Congress directed EPA to consider the best demonstrated process
changes, in-plant controls, and end-of-pipe treatment technolo
gies which reduce pollution to the maximum extent feasible.

This section describes the control technology for treatment of
wastewater from new sources, and presents mass discharge limita
tions of regulated pollutants for NSPS in the primary columbium
tantalum subcategory, based on the described control technology.

TECHNICAL APPROACH TO BDT

As discussed in the General Development Document, all of the
treatment technology options applicable to a new source were
previously considered for the BAT options. For this reason, six
options were considered for BOT, all identical to BAT Options A,
B, C, 0, E, and F, which are discussed in Section X. Briefly,
the treatment technologies used for the six options are as
follows:

OPTION A

o Chemical precipitation and sedimentation
o Ammonia steam stripping preliminary treatment of

wastewaters containing treatable concentrations of
ammonia

Chemical precipitation and sedimentation
Ammonia steam stripping preliminary treatment of
wastewaters containing treatable concentrations of
ammonia
In-process flow reduction

Chemical precipitation and sedimentation
Ammonia steam stripping preliminary treatment of
wastewaters containing treatable concentrations of
ammonia

o In-process flow reduction
o Multimedia filtration
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OPTION D

o Chemical precipitation and sedimentation
o Ammonia steam stripping preliminary treatment of

wastewaters containing treatable concentrations of
ammonia

o In-process flow reduction
o Multimedia filtration
o Activated alumina adsorption for fluoride removal

OPTION E

o Chemical precipitation and sedimentation
o Ammonia steam stripping preliminary treatment of

wastewaters containing treatable concentrations of
ammonia

o In-process flow reduction
o Multimedia filtration
o Activated carbon adsorption

OPTION F

o Chemical precipitation and sedimentation
o Ammonia steam stripping preliminary treatment of

wastewaters containing treatable concentrations of
ammonia

o In-process flow reduction
o Multimedia filtration
o Reverse osmosis and multiple-effect evaporation

Partial or complete recycle and reuse of wastewater is an essen
tial part of the last four options. Recycle and reuse can pre
cede or follow end-of-pipe treatment. A more detailed discussion
of the treatment options is presented in Section X.

BDT OPTION SELECTION

EPA is proposing that the best available demonstrated technology
for the primary columbium-tantalum subcategory be equal to BAT
(Option C). Review of the subcategory indicates that no new
demonstrated technologies that improve on BAT technology exist.

Dry scrubbing is not demonstrated for controlling emmissions from
concentrate digestion, metal salt drying and salt to metal reduc
tion. The nature of these emissions (acidic fumes, hot particu
late matter) technically precludes the use of dry scrubbers.
Therefore, EPA is including an allowance for these sources at
NSPS equivalent to that proposed for BAT. The Agency also does
not believe that new plants could achieve any additional flow
reduction beyond that proposed for BAT.
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Activated alumina (Option D) was considered; however, this
technology was rejected because it too was not demonstrated in
this category, nor was it clearly transferable to nonferrous
wastewater. Activated carbon (Option E) was also considered;
however, this technology was eliminated because it is not
necessary, since toxic organic pollutants are not selected for
limitation in this subcategory.

Reverse osmosis (Option F) was considered for the purpose of
achieving zero discharge of process wastewater; however, the
Agency ultimately rejected this technology because it was
determined that its performance for this'specific purpose was not
adequately demonstrated in this category nor was it clearly
transferable from another category.

REGULATED POLLUTANT PARAMETERS

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 in Section X are also selected for limitation in
NSPS.

NEW SOURCE PERFORMANCE STANDARDS

The NSPS discharge flows for each wastewater source are the same
as the BAT discharge rates listed in Section X. The mass of
pollutant allowed to be discharged per mass of product is
calculated by multiplying the appropriate achievable treatment
concentration by the production normalized wastewater discharge
flows (l/kkg). These treatment concentrations are listed in
Table VII-19 of the General Development Document. The results of
these calculations are the production-based new source perfor
mance standards, and are presented in Table XI-I. Since both the
discharge flows and the achievable treatment concentrations are
the same for new sources and BAT, the NSPS are identical to the
BAT mass limitations.
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Table XI-I

NSPS FOR THE PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

Concentrate Digestion Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Ma.ximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt
produced from digestion

English Units - lbs/billion lbs of columbium or tantalum
salt produced from digestion

Lead
Zinc
Ammonia
Fluoride
Total Suspended Solids
pH

515.63 464.07
5,259.43 2,165.65

685,787.90 302,159.18
204,705.11 90,750.88
77,344.50 61,875.60

Within the range of 7.5 to 10.0
at all times

Solvent Extraction Raffinate

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - lbs/billion lbs of columbium or tantalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

348

2,691.60 2,422.44
27,454.32 11,304.72

3,579,828.0 1,577,277.60
1,068,565.2 473,721.60

403,740.0 322,992.0
Within the range of 7.5 to 10.0

at all timeB



Table XI-l (Continued)

NSPS FOR THE PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

Solvent Extraction Wet Air Pollution Control

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

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - lbs/billion lbs of columbium or tantalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

43.01 38.71
438.70 180.64

57,203.30 25,203.86
17,074.97 7,569.76

6,451.50 5,161.20
Within the range of 7.5 to 10.0

at all times

Precipitation and Filtration of Metal Salts

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt precipitated
English Units - lbs/billion lbs of columbium or tantalum

salt precipitated

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

24,722.30 22,250.07
252,167.46 103,833.66

32,880,659.0 14,487,267.80
9,814,753.10 4,351,124.80
3,708,345.0 2,966,676.0
Within the range of 7.5 to 10.0

at all times
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Table XI-l (Continued)

NSPS FOR THE PRIMARY COLUMBIUM-TANTALUM SUBCATE:GORY

Metal Salt Drying Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Ma.ximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt dried
English Units - lbs/billion lbs of columbium or tantalum

salt dried

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

1,647.90 1,483.11
16,808.58 6,921.18

2,191,707.0 965,669.40
654,216.30 290,030.40
247,185.0 197,748.0

Within the range of 7.5 to 10.0
at all times

Reduction of Salt to Metal

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/billion lbs of columbium or tantalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

35,266.30 31,739.67
359,716.26 148,118.46

46,904,179.0 20,666,051.80
14,000,721.10 6,206,868.80

5,289,945.0 4,231,956.0
Within the range of 7.5 to 10.0

at all times
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Table XI-l (Continued)

NSPS FOR THE PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

Reduction of Salt to Metal Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/billion lbs of columbium or tantalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride
Total Suspended Solids
pH

2,152.10 1,936.89
21,951.42 9,038.82

2,862,293.0 1,261,130.60
854,383.7 378,769.6
322,815.0 258,252.0

Within the range of 7.5 to 10.0
at all times

Consolidation and Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum cast or
consolidated

English Units - lbs/billion lbs of columbium or tantalum
cast or consolidated

Lead 0 0
Zinc 0 0
Ammonia (as N) 0 0
Fluoride 0 0
TSS 0 0
pH Within the range of 7.5 to 10.0

at all times
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PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

SECTION XII

PRETREATMENT STANDARDS

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

This section describes the control and treatment technologies for
pretreatment of process wastewaters from existing sources and new
sources in the primary columbium-tantalum subcategory. Pretreat
ment standards for regulated pollutants are presented based on
the selected control and treatment technology.

TECHNICAL APPROACH TO PRETREATMENT

Before proposing pretreatment standards, the Agency examines
whether the pollutants discharged by the industry pass through
the POTW or interfere with the POTW operation or its chosen
sludge disposal practices. In determining whether pollutants
pass through a well-operated POTW, achieving secondary treatment,
the Agency compares the percentage of a pollutant removed by POTW
with the percentage removed by direct dischargers applying the
best available technology economically achievable. A pollutant
is deemed to pass through the POTW when the average percentage
removed nationwide by well-operated POTW meeting secondary treat
ment 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 dis
chargers be equivalent to standards for direct dischargers, while
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at the same time, (2) that the treatment capability and perfor
mance of the POTW be recognized and taken into accoun1: in regu
lating the discharge of pollutants from indirect dischargers.

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

PRETREATMENT STANDARDS FOR EXISTING AND NEW SOURCES

Options for pretreatment of wastewaters are based on i.ncreasing
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 options
discussed in Section X.

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

The treatment technology options for the PSES and PSNS are:

Option A

0

0

Option B

0

0

0

Option C

0

0

0
0

Chemical precipitation and sedimentation
Ammonia steam stripping of wastewaters containing
treatable concentrations of ammonia

Chemical precipitation and sedimentation
Ammonia steam stripping of wastewaters containing
treatable concentrations of ammonia
In-process flow reduction

Chemical precipitation and sedimentation
Ammonia steam stripping of wastewaters containing
treatable concentrations of ammonia
In-process flow reduction
Multimedia filtration
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Option D

0
0

0
0
0

Option E

0

0

0

0
0

Chemical precipitation and sedimentation
Ammonia steam stripping of wastewaters containing
treatable concentrations of ammonia
In-process flow reduction
Multimedia filtration
Activated alumina for fluoride removal

Chemical precipitation and sedimentation
Ammonia steam stripping of wastewaters containing
treatable concentrations of ammonia
In-process flow reduction
Multimedia filtration
Activated carbon adsorption

Option F

o Chemical precipitation and sedimentation
o Ammonia steam stripping of wastewaters containing

treatable concentrations of ammonia
o In-process flow reduction
o Multimedia filtration
o Reverse osmosis and multiple-effect evaporation

INDUSTRY COST AND ENVIRONMENTAL BENEFITS

The industry cost and environmental benefits of each treatment
option were used to determine the most cost-effective option.
The methodology applied in calculating pollutant reduction
benefits and plant compliance costs is discussed in Section X.
Table XII-l shows the estimated pollutant reduction benefits for
direct and indirect dischargers, while compliance costs are
presented in Table XII-2.

PSES AND PSNS OPTION SELECTION

The technology basis for proposed PSES and PSNS is identical to
NSPS and BAT (Option C). EPA knows of no demonstrated technology
that provides more efficient pollutant removal than NSPS and BAT
technology.

Activated alumina (Option D) was considered; however, this
technology was rejected because it was not demonstrated in this
category, nor was it clearly transferable to nonferrous
wastewater. Activated carbon (Option E) was also considered;
however, this technology was eliminated because it is not
necessary since toxic organic pollutants are not selected for
limitation in this subcategory.
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Reverse osmosis (Option F) was considered for the purpose of
achieving zero discharge of process wastewater; howev€!r, the
Agency ultimately rejected this technology because it was
determined that its performance for this specific purpose was not
adequately demonstrated in this category nor was it clearly
transferable from another category.

REGULATED POLLUTANT PARAMETERS

The pollutants and pollutant parameters selected for limitation,
in accordance with the rationale of Section X, are identical to
those selected for limitation for BAT. PSES and PSNS prevent the
pass-through of lead, zinc, fluoride, and ammonia.

PRETREATMENT STANDARDS

The PSES and PSNS discharge flows are identical to the BAT
discharge flows for all processes. These discharge flows are
listed in Table XII-3. The mass of pollutant allowed to be dis
charged per mass of product is calculated by multiplying the
achievable treatment concentration (mg/l) by the normalized
wastewater discharge flow (l/kkg). The achievable treatment
concentrations are presented in Table VII-19 of the General
Development Document. Pretreatment standards for existing and
new sources 1 as determined from the above procedure, are shown in
Tables XII-4 and XII-5 for each waste stream.

Mass-based standards are proposed for the columbium-tantalum
subcategory to ensure that the standards are achieved by means of
pollutant removal rather than by dilution. They are particularly
important since the standards are based upon flow reduction;
pollutant limitations associated with flow reduction cannot be
measured any other way but as a reduction of mass discharged.
The flow reduction over estimated current flow for the
columbium-tantalum subcategory is 16.1 percent.
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Table XII-1

POLLUTANT REDUCTION BENEFITS
FOR

INDIRECT DISCHARGERS

Flow (l/yr) 122.60 x 106 100.9 x 106 100.9 x 106
Option 1 Option 1 Option 2 Option 2 Option 3 Option 3

Raw Waste Removed Discharged Removed Discharged Removed Discharged
Pollutant kg/yr kg/yr kg/yr kg/yr kglyr kg/yr __~r

Acenaphthene 0.1 0.0 0.1 0.0 0.1 0.0 0.1
Chlorobenzene 4.5 0.0 4.5 0.0 4.5 0.0 4.5
l,2,4-trichloro- 0.2 0.0 0.2 0.0 0.2 0.0 0.2

benzene
l,2-trans-dichloro- 46.8 0.0 46.8 0.0 46.8 0.0 46.8

ethylene
Nitrobenzene 0.9 0.0 0.9 0.0 0.9 0.0 0.9
Tetrach10rethylene 5.0 0.0 5.0 0.0 5.0 0.0 5.0
Trichloroethylene 2.4 0.0 2.4 0.0 2.4 0.0 2.4
Antimony 216.9 210.7 6.1 211.8 5.0 213.4 3.4
Arsenic 237.4 174.8 62.5 185.9 51.4 203.1 34.3
Cadmium 879.4 869.7 9.7 871.4 8.0 874.4 4.9
Chromium 8,797.3 8,787.5 9.8 8,789.2 8.1 8,790.3 7.1

w Copper 6,698.2 6,627.1 71.1 6,639.7 58.5 6,658.8 39.3
VI Lead 23,280.4 23,265.7 14.7 23,268.3 12.1 23,272.3 8.1
-.....J Nickel 208.2 138.3 69.9 150.7 57.5 186.0 22.2

Zinc 24,714.6 24,677 .8 36.8 24,684.3 30.3 24,691.4 23.2
TSS 771,549.1 770,078.0 1,471.1 770,338.9 1,210.2 771,286.9 262.2
Ammonia 10,875.6 8,519.2 2,356.5 8,808.2 2,067.5 8,808.2 2,067.5
Fluoride 647,691.8 645,950.9 1,740.9 646,259.7 1,432.1 646,737.7 954.1

Total Toxic 59.9 0.0 59.9 0.0 59.9 0.0 59.9
Organics

Total Toxic Metals 65,032.2 64,751.6 280.6 64,801.3 230.9 64,889.7 142.5
Total Taxies 65,092.1 64,751. 6 340.5 64,801.3 290.8 64,889.7 202.4
Total Conventionals 771,549.1 770,078.0 1,471.1 770,338.9 1,210.2 771,286.9 262.2
Total Nonconven- 658,567.4 654,470.1 4,097.4 655,067.9 3,499.6 655,51f5.9 3,021.6

tiona1s
Total Pollutants 1,495,208.7 1,489,299.7 5,909.0 1 , 490 , 208. 1 5,000.6 1,491,722.5 3,486.2



Table XII-1 (Continued)

POLLUTANT REDUCTION BENEFITS
FOR

INDIRECT DISCHARGERS

w
VI
00

Flow O/yr)

Pollutant

Acenaphthene
Chlorobenzene
1,2,4-trichloro-

benzene
1,2-trans-dichloro-

ethylene
Nitrobenzene
Tetrachlorethylene
Trichloroethylene
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zinc
TSS
Ammonia
Fluoride

Total Toxic
Organics

Total Toxic Metals
Total Toxics
Total Conventionals
Total Nonconven-

tionals
Total Pollutants

100.9
Option 4
Removed
~

0.0
0.0
0.0

0.0

0.0
0.0
0.0

213.4
227.3
874.4

8,790.4
6,658.8

23,272.3
186.0

24,691.4
771,286.9

8,808.2
647,590.9

0.0

64,913.9
64,913.9

771,286.9
656,399.1

1,492,599.9

x 106
Option 4

Discharged
kg/yr

0.1
4.5
0.2

46.8

0.9
5.0
2.4
3.4

10.1
4.9
7.1

39.3
8.1

22.2
23.2

262.2
2,067.5

100.9

59.9

118.3
178.2

2,62.25
2,168.4

2,608.8

100.9
Option 5
Removed
~

0.0
3.5
0.0

45.8

0.0
4.0
1.4

213.4
203.1
874.4

8,790.3
6,658.8

23,272.3
186.0

24,691.4
771,286.9

10,668.9
647,514.3

54.6

64,889.7
64,944.3

771,286.9
658,183.2

1,494,414.4

x 106
Option 5

Discharged
kg/yr

0.1
1.0
0.2

1.0

0.9
1.0
1.0
3.4

34.3
4.9
7.1

39.3
8.1

22.2
23.2

262.2
206.7
177 .5

5.2

142.5
147.7
262.2
384.2

794.1

0.0
Option 6
Removed
~

0.1
4.5
0.2

46.8

0.9
5.0
2.4

216.9
237.4
879.4

8,797.3
6,698.2

23,280.4
208.2

24,714.6
771,549.1

10,875.6
647,691.8

59.9

65,032.2
65,092 .1

771,549.1
658,567.4

1,495,208.7

Option 6
Discharged

kg/yr

0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0

0.0

Note: Total Toxic Metals - Antimony + Arsenic + Cadmium + Chromium + Copper + Lead + Nickel + Zinc
Total Toxics - Total Toxic Metals + Total Toxic Organics
Total Conventionals - TSS
Total Nonconventionals - Ammonia + Fluoride
Total Pollutants e Total Toxic Metals + Total Conventionals + Total Nonconventionals

Option A - Lime precipitation and sedimentation.
Option B - Option A plus in-process flow reduction.
Option C - Option B plus multimedia filtration.
Option D - Option C plus activated alumina.
Option E e Option C plus activated carbon adsorption.
Option F - Option C plus reverse osmosis and multiple-effect evaporation.



Table XII-2

COST OF COMPLIANCE FOR THE
PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

Capital Cost Annual Cost
Option (1978 Dollars) (1978 Dollars)

A 300,000 152,000

B 461,000 175,000

C 2,190,000 1,350,000

D 2,470,000 1,410,000

E 3,670,000 1,690,000

F 2,890,000 1,500,000
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Table XII-3

PSES WASTEWATER DISCHARGE RATES FOR THE PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

W
0'\
o

Wastewater Stream

Concentrate Digestion Wet
Air Pollution Control

Solvent Extraction Raffi
nate

Solvent Extraction Wet
Air Pollution Control

Precipitation and Filtra
tion Wastewater

Metal Salt Drying Wet
Air Pollution Control

Reduction of Salt to
Metal

Reduction of Salt to
Metal Wet Air Pollution
Control

BAT Normalized
Discharge Rate

lfkk&- galfton- Production Normalizing Parameter

5,156 1,237 Columbium-Tantalum Salt Produced
from Digestion

26,916 6,470 Columbium or Tantalum Salt
Extracted

430 103 Columbium or Tantalum Salt
Extracted

247,223 59,428 Columbium or Tantalum Salt
Precipitated

16,479 3,961 Columbium or Tantalum Salt Dried

352,663 84,775 Columbium or Tantalum Reduced

21,521 5,173 Columbium or Tantalum Reduced

Consolidation and Casting
Contact Cooling

o o Columbium or Tantalum Cast or
Consolidated



Table XII-4

PSES FOR THE PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

Concentrate Digestion Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium-tantalum salt produced
from digestion

English Units - lbs/billion lbs of columbium-tantalum salt
produced from digestion

Lead
Zinc
Ammonia (as N)
Fluoride

515.63
5,259.43

685,787.90
204,705.11

Solvent Extraction Raffinate

464.07
2,165.65

302,159.18
90,750.88

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - lbs/billion lbs of columbium or tantalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride

2,691.60
27,454.32

3,579,828.0
1,068,565.2

2,422.44
11,304.72

1,577,277.60
473,721.60

Solvent Extraction Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - lbs/billion lbs of columbium or tantalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride
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43.01
438.70

57,203.30
17,074.97

38.71
180.64

25,203.86
7,569.76



Table XII-4 (Continued)

PSES FOR THE PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

Precipitation and Filtration of Metal Salts

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt precipitated
English Units - lbs/billion lbs of columbium or tantalum

salt precipitated

Lead
Zinc
Ammonia (as N)
Fluoride

24,722.30
252,167.46

32,880,659.0
9,814,753.10

22,250.07
103,833.66

14,487,267.80
4,351,124.80

Metal Salt Drying Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kk& of columbium or tantalum salt dried
English Units - lbs/billion lbs of columbium or tantalum

salt dried

Lead
Zinc
Ammonia (as N)
Fluoride

1,647.90
16,808.58

2,191,707.0
654,216.30

Reduction of Salt to Metal

1,483.11
6,921.18

965,669.40
290,030.40

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/billion lbs of columbivm or tantalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride

35,266.30
359,716.26

46,904,179.0
14,000,721.10
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Table XII-4 (Continued)

PSES FOR THE PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

Reduction of Salt to Metal Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/billion lbs of columbium or tantalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride

2,152.10
21,951.42

2,862,293.0
854,383.7

1,936.89
9,038.82

1,261,130.60
378,769.6

Consolidation and Casting Contact Cooling

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

Metric Units - mg/kkg of columbium or tantalum cast or
consolidated

English Units - lbs/billion lbs of columbium or tantalum
cast or consolidated

Lead
Zinc
Ammonia (as N)
Fluoride
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o
o
o
o

o
o
o
o



Table XII-5

PSNS FOR THE PRIMARY COLUMBIUM-TANTALUM SUBCATEGOR~

Concentrate Digestion Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt
produced from digestion

English Units - lbs/billion lbs of columbium or tantalum
salt produced from digestion

Lead
Zinc
Ammonia (as N)
Fluoride

515.63
5,259.43

685,787.90
204,705.11

Solvent Extraction Raffinate

464.07
2,165.65

302,159.18
90,750.88

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - lbs/bi1lion 1bs of columbium or tantalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride

2,691.60
27,454.32

3,579,828.0
1,068,565.2

2,422.44
11,304.72

1,577,277.60
473,721.60

Solvent Extraction Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - lbs/billion lbs of columbium or tantalum

salt extracted

Lead
Zinc
Ammonia (as N)
Fluoride
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43.01
438.70

57,203.30
17,074.97

38.71
180.64

25,203.86
7,569.76



Table XII-5 (Continued)

PSNS FOR THE PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

Precipitation and Filtration of Metal Salts

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt precipitated
English Units - lbs/billion Ibs of columbium or tantalum

salt precipitated'

Lead
Zinc
Ammonia (as N)
Fluoride

24,722.30
252,167.46

32,880,659.0
9,814,753.10

22,250.07
103,833.66

14,487,267.80
4,351,124.80

Metal Salt Drying Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kk& of columbium or tantalum salt dried
English Units - lbs/billion lbs of columbium or tantalum

salt dried

Lead
Zinc
Ammonia (as N)
Fluoride

1,647.90
16,808.58

2,191,707.0
654,216.30

Reduction of Salt to Metal

1,483.11
6,921.18

965,669.40
290,030.40

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - Ibs/billion 1bs of columbium or tantalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride

35,266.30
359,716.26

46,904,179.0
14,000,721.10
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Table XII-5 (Continued)

PSNS FOR THE PRIMARY COLUMBIUM-TANTALUM SUBCATEGORY

Reduction Qf Salt to Metal Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/billion lbs of columbium or ta.ntalum

reduced

Lead
Zinc
Ammonia (as N)
Fluoride

2,152.10
21,951.42

2,862,293.0
854,383.7

1,936.89
9,038.82

1 , 261 , 130 . 60
378,769.6

Consolidation and Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
AnyOne Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum cast or
consolidated

English Units - lbs/billion lbs of columbium or tantalum
cast or consolidated

Lead
Zinc
Ammonia (as N)
Fluoride

366

o
o
o
o

o
o
o
o



PRIMARY COLUMBIUM-TANTALIM SUBCATEGORY

SECTION XIII

BEST CONVENTIONAL POLLUTANT CONTROL TECHNOLOGY

The 1977 amendments to the Clean Water Act added Section 30l(b)
(2)(E), establishing "best conventional pollutant control tech
nology" (BCT) for discharge of conventional pollutants from
existing industrial point sources. Biochemical oxygen-demanding
pollutants (BODS), total suspended solids (TSS), fecal coli
form, oil and grease (O&G) , and pH have been designated as con
ventional pollutants (see 44 FR 44501).

BCT is not an additional limitation, but replaces BAT for the
control of conventional pollutants. In addition to the other
factors specified in Section 304(b)(4)(B), the Act requires that
limitations for conventional pollutants be assessed in light of a
two-part cost-reasonableness test. On October 29, 1982, the
Agency proposed a revised methodology for carrying out BCT analy
ses (47 FR 39176). The purpose of the proposal was to correct
errors in the BCT methodology originally established in 1977.

Part 1 of the proposed BCT test requires that the cost and level
of reduction of conventional pollutants by industrial dischargers
be compared with the cost and level or reduction to remove the
same type of pollutants by publicly-owned treatment works (POTW).
The POTW comparison figure has been calculated by evaluating the
change in costs and removals between secondary treatment (30 mg/l
BOD and 30 mg/l TSS) and advanced secondary treatment (10 mg/l
BOD and 10 mg!l TSS). The difference in cost is divided by the
difference in pounds of conventional pollutants removed, result
ing in an estimate of the "dollars per pound" of pollutant
removed, that is used as a benchmark value. The proposed POTW
test benchmark is $0.30 per pound (1978 dollars).

Part 2 of the BCT test required that the cost and level of reduc
tion of conventional pollutants by industrial dischargers be
evaluated internally to the industry. In order to develop a
benchmark that assesses a reasonable relationship between cost
and removal, EPA has developed an industry cost ratio which com
pares the dollar per pound of conventional pollutant removed in
going from primary to secondary treatment levels with that of
going from secondary to more advanced treatment levels. The
basis of costs for the calculation of this ratio are the costs
incurred by a POTW. EPA used these costs because: they reflect
the treatment technologies most commonly used to remove conven
tional pollutants from wastewater; the treatment levels associ
ated with them compare readily to the levels considered for
industrial dischargers; and the costs are the most reliable for
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the treatment levels under consideration. The proposed industry
subcategory benchmark is 1.42. If the industry figure for a
subcategory is lower than 1.43, the subcategory passes the BCT
test.

The Agency usually considers two conventional pollutants in the
cost test, TSS and an oxygen-demanding pollutant. AltrLough both
oil and grease and BODS are considered to be oxygen-denLanding
substances by EPA (see 44 FR 50733), only one can be s€~lected in
the cost analysis to conform to procedures used to develop POTW
costs. Oil and grease is used rather than BODS in the cost
analysis performed for nonferrous metals manufacturing waste
streams due to the common use of oils in casting operations in
this industry.

BPT is the base for evaluating limitations on conventional
pollutants (i.e., it is assumed that BPT is already in place).
The test evaluates the cost and removals associated with
treatment and controls in addition to that specified as BPT.

If the conventional pollutant removal cost of the candidate BCT
is less than the POTW cost, Part 1 of the cost-reasonableness
test is passed and Part 2 (the internal industry test) of the
cost-reasonableness test must be performed. If the internal
industry test is passed, then a BCT limitation is promu.lgated
equivalent to the candidate BCT level. If all candidate BCT
technologies fail both parts of the cost-reasonableness test, the
BCT requirements for conventional pollutants are equal to BPT.

The BCT test was performed for the proposed basis of lime precip
itation, sedimentation, in-process flow reduction, and multimedia
filtration. The columbium-tantalum subcategory failed Part 1 of
the test with a calculated cost of $76.16 per pound (1978 dol
lars) of removal of conventional pollutants using BAT technology.
The intermediate flow reduction option was also examined, but it
too failed with a cost of $8.73 per pound (1978 dollars) of
conventional removal.
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Table XIII-l

BCT EFFLUENT LIMITATIONS FOR THE PRIMARY COLUMBIUM-TANTALUM
SUBCATEGORY

Concentrate Digestion Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium-tantalum salt produced
from digestion

English Units - lbs/billion lbs of columbium-tantalum salt
produced from digestion

Total Suspended Solids
pH

447,515.0 218,300.0
Within the range of 7.5 to 10.0

at all times

Solvent Extraction Raffinate

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - lbs/billion lbs of columbium or tantalum

salt extracted

Total Suspended Solids
pH

1,103,556.0 538,320.0
Within the range of 7.5 to 10.0

at all times

Solvent Extraction Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt extracted
English Units - 1bs/billion lbs of columbium or tantalum

salt extracted

Total Suspended Solids
pH
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176,357.40 86,028.0
Within the range of 7.5 to 10.0

at all times



Table XIII-I (Continued)

BCT EFFLUENT LIMITATIONS FOR THE PRIMARY COLUMBIUM-TANTALUM
SUBCATEGORY

Precipitation and Filtration of Metal Salts

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt precipitated
English Units - Ibs/billion Ibs of columbium or tantalum

salt precipitated

Total Suspended Solids
pH

10,136,143.0 4,944,460.0
Within the range of 7.5 to 10.0

at all times

Metal Salt Drying Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum salt dried
English Units - Ibs/billion Ibs of columbium or tantalum

salt dried

Total Suspended Solids
pH

3,429,363.0 1,672,860.0
Within the range of 7.5 to 10.0

at all times

Reduction of Salt to Metal

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - Ibs/billion Ibs of columbium or tantalum reduced

Total Suspended Solids
pH

14,459,183.0 7,053,260.0
Within the range of 7.5 to 10.0

at all times
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Table XIII-I (Continued)

BCT EFFLUENT LIMITATIONS FOR THE PRIMARY COLUMBIUM-TANTALUM
SUBCATEGORY

Reduction of Salt to Metal Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum reduced
English Units - lbs/billion lbs of columbium or tantalum reduced

Total Suspended Solids
pH

882,361.0 430,420.0
Within the range of 7.5 to 10.0

at all times

Consolidation and Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of columbium or tantalum cast or
consolidated

English Units - lbs/billion lbs of columbium or tantalum
cast or consolidated

Total Suspended Solids
pH

o 0
Within the range of 7.5 to 10.0

at all times
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SECONDARY SILVER SUBCATEGORY

SECTION I

SUMMARY AND CONCLUSIONS

Pursuant to Sections 301, 304, 306, 307, and 501 of the Clean
Water Act and the provisions of the Settlement Agreement in
Natural Resources Defense Council v. Train, 8 ERC 2120 (D.D.C.
1976) modified, 12 ERC 1833 (D.D.C. 1979), EPA has collected and
analyzed data for plants ih the secondary silver subcategory.
EPA has never proposed or promulgated effluent limitations or
standards for this subcategory. This document and the admini
strative record provide the technical basis for proposing
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 performance for new source
direct dischargers (NSPS).

The secondary silver subcategory is comprised of 44 plants. Of
the 44 plants, four discharge directly to rivers, lakes, or
streams; 17 discharge to publicly owned treatment works (POTW);
and 23 achieve zero discharge of process wastewater.

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

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

Engineering costs were prepared for each of the control and
treatment options considered for the category. These costs were
then used by the Agency to estimate the impact of implementing
the various options on the subcategory. For each control and
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treatment option that the Agency found to be most effective and
technically feasible in controlling the discharge of pollutants,
the number of potential closures, number of employees affected,
and impact on price were estimated. These results are reported
in a separate document entitled Economic Impact Ana11sis of Pro
posed Effluent Limitations and Standards for the Non errous
Smelting and Refining Industry.

Based on consideration of the above factors, EPA identified vari
ous control and treatment technologies which formed the basis for
BPT and selected control and treatment appropriate for each set
of standards and limitations. The mass limitations and standards
for BPT, BAT, NSPS, PSES, PSNS, and BeT are presented in Section
II.

After examining the various treatment technologies, the Agency
has identified BPT to represent the average of the best existing
technology. Metals removal based on lime precipitation and sedi
mentation technology is the basis for the BPT limitations. Steam
stripping was selected as the technology basis for ammonia limi
tations. To meet the BPT effluent limitations, the secondary
silver subcategory will incur an estimated capital cost of
$0.124 million (1978 dollars) and an annual cost of $0.263 mil
lion (1978 dollars).

Due to current adverse structural economic changes that are not
reflected in EPA's current economic analysis, the Agency has
identified alternative technologies as a basis for BAT effluent
limitations. For Alternative A, the Agency has built upon the
BPT basis of steam stripping for ammonia limitation and lime
precipitation and sedimentation for metals removed by adding
in-process control technologies which include recycle of process
water from air pollution control and metal contact cooling waste
streams. To meet the Alternative A BAT effluent limitations, the
secondary silver subcategory will incur an estimated capital cost
of $0.184 million (1978 dollars) and an annual cost of $0.278
million (1978 dollars). For Alternative B, filtration is added
as an effluent polishing step to the in-process flow reduction,
steam stripping, lime precipitation, and sedimentation technology
considered in Alternative A. To meet the Alternative B BAT
effluent limitations, the secondary silver subcategory will incur
an estimated capital cost of $0.206 million (1978 dollars) and an
annual cost of $0.345 million (1978 dollars).

The best demonstrated technology, BDT, which is the technical
basis of NSPS, is equivalent to BAT. In selecting BDT, EPA recog
nizes that new plants have the opportunity to implement the best
and most efficient manufacturing processes and treatment techno
logy. However, the technology basis of BAT has been determined
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as the best demonstrated technology because no additional process
modifications or treatment technologies have been identified that
substantially improve BAT performance.

The Agency selected the same alternative technologies as BAT for
PSES. To meet the Alternative A pretreatment standards for exis
ting sources, the secondary silver subcategory will incur an
estimated capital cost of $1.03 million (1978 dollars) and an
annual cost of $0.958 million (1978 dollars).

Alternative B pretreatment standards for existing sources are
estimated to result in a capital cost of $1.14 million (1978
dollars) and an annual cost of $1.07 million (1978 dollars). For
pretreatment standards for new sources (PSNS), the Agency selec
ted 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 waste streams.

The best conventional technology (BCT) replaces BAT for the con
trol of conventional pollutants. The technology basis of BCT is
the BPT treatment of lime precipitation and sedimentation, with
ammonia steam stripping preliminary treatment for selected waste
streams.
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SECONDARY SILVER SUBCATEGORY

SECTION II

RECOMMENDATIONS

1. EPA has divided the secondary silver subcategory into 14
subdivisions for the purpose of effluent limitations and
standards. These subdivisions are:

(a)
(b)
(c)

(d)

(e)
(f)

(g)
(h)
(i)
(j)
(k)
(1)
(m)

(n)

Film Stripping,
Film Stripping Wet Air Pollution Control,
Precipitation and Filtration of Film Stripping
Solutions,
Precipitation and Filtration of Film Stripping
Solutions Wet Air Pollution Control,
Precipitation and Filtration of Photographic Solutions,
Precipitation and Filtration of Photographic Solutions
Wet Air Pollution Control,
Electrolytic Refining,
Furnace Wet Air Pollution Control,
Casting Contact Cooling,
Casting Wet Air Pollution Control,
Leaching,
Leaching Wet Air Pollution Control,
Precipitation and Filtration of Nonphotographic
Solutions, and
Precipitation and Filtration of Nonphotographic
Solutions Wet Air Pollution Control.

2. BPT is proposed based on the performance achievable by the
application of chemical precipitation and sedimentation
(lime and settle) technology, along with preliminary treat
ment consisting of ammonia steam stripping for selected
waste streams. The following BPT effluent limitations are
proposed for existing sources:

(a) Film Stripping
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - 1bs/bi11ion 1bs of silver produced from

film stripping

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

3,076,100.0 1,619,000.0
2,153,270.0 906,640.0

215,327,000.0 94,873,400.0
66,379,000.0 32,380,000.0
Within the range of 7.5 to 10.0

at all times
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(b) Film Stripping Wet Air Pollution Control
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - Ibs/billion lbs of silver produced from

film stripping

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

29,602.0 15,580.0
20,721.40 8,724.80

2,072,140.0 912,988.0
638,780.0 311,600.0

Within the range of 7.5 to 10.0
at all times

(c) Precipitation and Filtration of Film Stripping
Solutions
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitatE~d

English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

3,516,900.0 1,851,000.0
2,461,830.0 1,036,560.0

246,183,000.0 108,468,600.0
75,891,000.0 37,020,000.0
Within the range of 7.5 to 10.0

at all times

(d) Precipitation and Filtration of Film Stripping
Solutions Wet Air Pollution Control
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - Ibs/billion Ibs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH
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29,602.0 15,580.0
20,721.40 8,724.80

2,072,140.0 912,988.0
638,780.0 311,600.0

Within the range of 7.5 to 10.0
at all times



(e) Precipitation and Filtration of Photographic
Solutions
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - 1bs/bi11ion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

1,622,600.0 854,000.0
1,135,820.0 478,240.0

113,582,000.0 50,044,400.0
35,014,000.0 17,080,000.0
Within the range of 7.5 to 10.0

at all times

(f) Precipitation and Filtration of Photographic
Solutions Wet Air Pollution Control
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
AnyOne Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

741,570.0 390,300.0
519,099.0 218,568.0

51,909,900.0 22,871,580.0
16,002,300.0 7,806,000.0
Within the range of 7.5 to 10.0

at all times

(g) Electrolytic Refining
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver refined
English Units - 1bs/bil1ion 1bs of silver refined

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH
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46,200.40 24,316.0
32,340.28 13,616.96

3,234,028.0 1,424,917.60
996,956.0 486,320.0

Within the range of 7.5 to 10.0
at all times



(h) Furnace Wet Air Pollution Control
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver roasted, smelted, or dried
English Units - lbs/billion lbs of silver roasted, smelted,

or dried

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

40,886.10 21,519.0
28,620.27 12,050.64

2,862,027.0 1,261,013.40
882,279.0 430,380.0

Within the range of 7.5 to 10.0
at all times

(i) Casting Contact Cooling
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Ma.ximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

22,866.50 12,035.0
16,006.55 6,739.60

1,600,655.0 705,251.0
493,435.0 240,700.0

Within the range of 7.5 to 10.0
at all times

(j) Casting Wet Air Pollution Control
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH
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9,007.90 4,741.0
6,305.53 2,654.96

630,553.0 277,822.60
194,381.0 94,820.0

Within the range of 7.5 to 10.0
at all times



(k) Leaching
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/billion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

5,282.0 2,780.0
3,697.4 1,556.8

369,740.0 162,908.0
113,980.0 55,600.0

Within the range of 7.5 to 10.0
at all times

(1) Leaching Wet Air Pollution Control
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/billion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

270,539.10 142,389.0
189,377.37 79,737.84

18,931,131.0 8,343,995.40
5,837,949.0 2,847,780.0
Within the range of 7.5 to 10.0

at all times

(m) Precipitation and Filtration of Nonphotographic
Solutions
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Ma.ximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

187,296.30 98,577.0
131,107.41 55,203.12

13,110,741.0 5,776,612.20
4,041,651.0 1,971,540.0
Within the range of 1.5 to 10.0

at all times
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(n) Precipitation and Filtration of Nonphotographic
Solutions Wet Air Pollution Control
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

151,868.90 79,931.0
106,308.23 44,761.36

10,630,823.0 4,683,956.60
3,277,171.0 1,598,620.0
Within the range of 7.5 to 10.0

at all times

3. EPA is proposing two technology alternatives for BAT for the
secondary silver subcategory. BAT Alternative A is proposed
based on the performance achievable by the application of
chemical precipitation and sedimentation (lime and settle)
technology and in-process flow reduction control methods,
along with preliminary treatment consisting of ammonia steam
stripping for selected waste streams. The follo1woing BAT
effluent limitations are proposed for existing sources:

(a) Film Stripping
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - Ibs/billion lbs of silver produced from

film stripping

Copper
Zinc
Ammonia(as N)

3,076,100.0
2,153,270.0

215,327,000.0
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(b) Film Stripping Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/billion lbs of silver produced from

film stripping

Copper
Zinc
Ammonia (as N)

29,602.0
20,721.0

2,072,140.0

15,580.0
8,724.8

912,988.0

(c) Precipitation and Filtration of Film Stripping
Solutions
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

3,516,900.0
2,461,830.0

246,183,000.0

1,851,000.0
1,036,560.0

108,468,600.0

(d) Precipitation and Filtration of Film Stripping
Solutions Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)
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29,602.0
20,721.0

2,072,140.0

15,580.0
8,724.8
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(e) Precipitation and Filtration of Photographic Solutions
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

1,622,600.0
1,135,820.0

113,582,000.0

854,000.0
478,240.0

50,0,44,400.0

(f) Precipitation and Filtration of Photographic
Solutions Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

741,570.0
519,099.0

51,909,900.0
at

390,300.0
218,568.0

22,8Jl,580.0
all times

(g) Electrolytic Refining
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver refined
English Units - lbs/bil1ion 1bs of silver refined

Copper
Zinc
Ammonia (as N)
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(h) Furnace Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver roasted, smelted, or dryed
English Units - Ibs/billion lbs of silver roasted, smelted, or

dryed

Copper
Zinc
Ammonia (as N)

(i) Casting Contact Cooling
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property

o
o
o

Maximum for
Any One Day

o
o
o

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)

2,287.6
1,601.32

160,132.0

1,204.0
674.24

70,554.40

(j) Casting Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - Ibs/bi11ion Ibs of silver cast

Copper
Zinc
Ammonia (as N)
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9,007.8
6,305.53

630,553.0

4,741.0
2,654.96

277,822.60



(k) Leaching
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - 1bs/bi11ion 1bs of silver produced from leaching

Copper
Zinc
Ammonia (as N)

5,282.0
3,697.4

369,740.0

2,780.0
1,556.8

165,662.20

(1) Leaching Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of s ilver produced from l,~aching
English Units - 1bs/bi11ion 1bs of silver produced from leaching

Copper
Zinc
Ammonia (as N)

270,539.1
189,377.37

18,937,737.0

142,389.0
79,737.84

8,343,995.40

(m) Precipitation and Filtration of Nonphotographic
Solutions
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Mont:hly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion 1bs of silver precipitated

Copper
Zinc
Ammonia (as N)

187,296.30
131,107.41

13,110,741.0
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55,203.12
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(n) Precipitation and Filtration of Nonphotographic
Solutions Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

151,868.9
106,308.23

10,630,823.0

79,931.0
44,761.36

4,683,956.60

BAT Alternative B is proposed based on the performance
achievable by the application of chemical precipitation,
sedimentation, and multimedia filtration (lime, settle, and
filter) technology and in-process flow reduction control
methods; along with preliminary treatment consisting of
ammonia steam stripping for selected waste streams. The
following BAT effluent limitations are proposed for existing
sources:

(a) Film Stripping
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/bi1lion lbs of silver produced from

film stripping

Copper
Zinc
Ammonia(as N)

2,072,320.0
1,651,380.0

215,327,000.0

987,590.0
679,980.0

94,873,400.0

(b) Film Stripping Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/billion lbs of silver produced from

film stripping

Copper
Zinc
Ammonia (as N)
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(c) Precipitation and Filtration of Film Stripping
Solutions
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/bi11ion 1bs of silver precipitated

Copper
Zinc
Ammonia (as N)

2,369,280.0
1,888,020.0

246,183,000.0

1,129,110.0
777,420.0

108,468,600.0

(d) Precipitation and Filtration of Film Stripping
Solutions Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

19,942.40
15,891.60

2,072,140.0

9,503.80
6,543.60

912,988.0

(e) Precipitation and Filtration of Photographic
Solutions
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/bi11ion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

1,093,120.0
871,080.0

113,582,000.0
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(f) Precipitation and Filtration of Photographic 30lutions
Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

499,584.0
398,106.0

51,909,900.0

238,083.0
163,926.0

22,871,580.0

(g) Electrolytic Refining
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver refined
English Units - lbs/billion lbs of silver refined

Copper
Zinc
Ammonia (as N)

31,124.48
24,802.32

3,234,028.0

14,832.76
10,212.72

1,424,917.60

(h) Furnace Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver roasted, smelted, or dried
English Units - lbs/billion lbs of silver roasted, smelted, or

dried

Copper
Zinc
Ammonia (as N)
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(i) Casting Contact Cooling
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)

1,541.12
1,228.08

160,132.0

734.44
505.68

70,554.40

(j) Casting Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)

(k) Leaching
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property

6,068.48
4,835.82

630,553.0

Maximum for
Any One Day

2,892.01
1,991.22

277,822.60

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/billion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as N)
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(1) Leaching Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/billion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as N)

182,257.92
145,236.78

18,937,737.0

86,857.29
59,803.38

8,343,995.40

(m) Precipitation and Filtration of Nonphotographic
Solutions
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

126,178.56
100,548.54

13,110,741.0

60,131.97
41,402.34

5,776,612.20

(n) Precipitation and Filtration of Nonphotographic
Solutions Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - Ibs/billion Ibs of silver precipitated

Copper
Zinc
Ammonia (as N) ....

102,311.68
81,529.62

10,630,823.0

48,757.91
33,571.02

4,683,956.60

4. NSPS are proposed based on the performance achievable by
the application of chemical precipitation, sedimentation,
and multimedia filtration (lime, settle, and filter) tech
nology and'in-process flow reduction control methods, along
with preliminary treatment consisting of ammonia steam
stripping for selected waste streams. The following efflu
ent standards are proposed for new sources:
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(a) Film Stripping NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/bi11ion 1bs of silver produced from

film stripping

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

2,072,320.0 987,590.0
1,651,380.0 679,980.0

215,327,000.0 94,873,400.0
24,285,000.0 19,428,000.0

Within range of 7.5 to 10.0
at all times.

(b) Film Stripping Wet Air Pollution Control NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/billion 1bs of silver produced from

film stripping

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

19,942.40 9,503.80
15,891.60 6,543.60

2,072,140.0 912,988.0
233,700.0 186,960.0

Within the range of 7.5 to 10.0
at all times

(c) Precipitation and Filtration of Film Stripping
Solutions NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia(as N)
Total Suspended Solids
pH

2,369,280.0 1,129,110.0
1,888,020.0 777,420.0

246,183,000.0 108,468,600.0
27,765,000.0 22,212,000.0

Within the range of 7.5 to
10.0 at all times.
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Pollutant or Pollutant Property
Maximum for

Monthly Average

(d) Precipitation and Filtration of Film Stripping
Solutions Wet Air Pollution Control NSPS

Maximum for
Any One Day

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

19,942.40
15,891.60

2,072,140.0
233,700.0

Within the
10.0 at

9,503.80
6,543.60

912,988.0
186,960.0

range of 7.5 to
all times.

(e) Precipitation and Filtration of Photographic
So lutions NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average.

Metric Units - mg/kkg of silver precipitated
English Units - lbs/bil1ion 1bs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

1,093,120.0 520,940.0
871,080.0 358,680.0

113,582,000.0 50,044,400.0
12,810,000.0 10,248,000.0

Within the range of 7.5 to
10.0 at all times.

(f) Precipitation and Filtration of Photographic
Solutions Wet Air Pollution Control NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

499,584.0 238,083.0
398,106.0 163,926.0

51,909,900.0 22,871,580.0
5,854,500.0 4,683,600.0

Within the range of 7.5 to
10.0 at all times.
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(g) Electrolytic Refining NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver refined
English Units - Ibs/billion Ibs of silver refined

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

31,124.48 14,832.76
24,802.32 10,212.72

3,234,028.0 1,424,917.60
364,740.0 291,792.0

Within the range of 7.5 to
10.0 at all times.

(h) Furnace Wet Air Pollution Control NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver roasted, smelted, or dried
English Units - Ibs/billion lbs of silver roasted, smelted, or

dried

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

(i) Casting Contact Cooling NSPS

o
o
o
o

Within the
10.0 at

o
o
o
o

range of 7.5 to
all times.

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cas·t

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH
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160,132.0 70,554.40
18,060.0 14,448.0
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(j) Casting Wet Air Pollution Control NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)
Total Suspended
pH

Solids

6,068.48
4,835.82

630,553.0
71,115.0

Within the
to 10.0 at

2,892.01
1,991.22

277,822.60
56,892.0

range of 7.5
all times.

(k) Leaching NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/billion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as N)
Total Suspended
pH

Solids

3,558.4
2,835.6

369,740.0
41,700.0

Within the
to 10.0 at

1,695.8
1,167.6

162,908.0
33,360.0

range of 7.5
all times.

(1) Leaching Wet Air Pollution Control NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - 1bs/bi11ion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

182,257.92 86,857.29
145,236.78 59,803.38

18,937,737.0 8,343,995.40
2,135,835.0 1,708,668.0
Within the range of 7.5 to 10.0

at all times
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(m) Precipitation and Filtration of Nonphotographic
Solutions NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - Ibs/billion Ibs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

126,178.56 60,131.97
100,548.54 41,402.34

13,110,741.0 5,776,612.20
1,478,655.0 1,182,924.0
Within the range of 7.5 to 10.0

at all times

(n) Precipitation and Filtration of Nonphotographic
Solutions Wet Air Pollution Control NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/bil1ion 1bs of silver precipitated

Copper
Zinc
Ammonia(as N)
Total Suspended Solids
pH

102,311.68 48,757.91
81,529.62 33,571.02

10,630,823.0 4,683,956.60
1,198,965.0 959,172.0
Within the range of 7.5 to 10.0

at all timeB

5. EPA is proposing two technology alternatives for PSES for
the secondary silver subcategory. PSES Alternatbre A is
proposed based on the performance achievable by the appli
cation of chemical precipitation and sedimentation (lime and
settle) technology and in-process flow reduction control
methods, along with preliminary treatment consisting of
ammonia steam stripping for selected waste streams. The
following pretreatment standards are proposed for existing
sources:

(a) Film Stripping PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/billion lbs of silver produced from

film stripping

Copper
Zinc
Ammonia(as N)

3,076,100.0
2,153,270.0

215,327,000.0
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(b) Film Stripping Wet Air Pollution Control PSES

Maximum for Maximum for
Pollutant or Pollutant_P~r~op~e~r~tYL- A~nLy__O~n~e~D.a~LY ~M~o~n~t~h_ILy_=A~v~e~r~a~g~e

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/billion lbs of silver produced from

film stripping

Copper
Zinc
Ammonia (as N)

29,602.0
20,721.0

2,072,140.0

15,580.0
8,724.8

912,988.0

(c) Precipitation and Filtration of Film Stripping
Solutions PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - Ibs/bil1ion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

3,516,900.0
2,461,830.0

246,183,000.0

1,851,000.0
1,036,560.0

108,468,600.0

(d) Precipitation and Filtration of Film Stripping
Solutions Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - Ibs/bil1ion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

29,602.0
20,721.0

2,072,140.0

15,580.0
8,724.8

912,988.0

(e) Precipitation and Filtration of Photographic
Solutions PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - 1bs/bil1ion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

1,622,600.0
1,135,820.0

113,582,000.0
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(f) Precipitation and Filtration of Photographic
Solutions Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - Ibs/billion Ibs of silver precipi.tated

Copper 741,570.0 390,300.0
Zinc 519,099.0 218,568.0
Ammonia (as N) 51,909,900.0 22,871,580.0

(g) Electrolytic Refining PSES

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

Metric Units - mg/kkg of silver refined
English Units - Ibs/billion lbs of silver refined

Copper
Zinc
Ammonia (as N)

46,200.4
32,340.28

3,234,028.0

24,316.0
13,616.96

1,424,917.60

(h) Furnace Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver roasted, smelted, or dryed
English Units - Ibs/billion Ibs of silver roasted, smelted, or

dryed

Copper
Zinc
Ammonia (as N)

(i) Casting Contact Cooling PSES

o
o
o

o
o
o

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - Ibs/billion Ibs of silver cast

Copper
Zinc
Ammonia (as N)
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2,287.6
1,601.32

160,132.0

1,204.0
674.24

70,554.40



(j) Casting Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/bi11ion 1bs of silver cast

Copper
Zinc
Ammonia (as N)

(k) Leaching PSES

Pollutant or Pollutant Property

9,007.8
6,305.53

630,553.0

Maximum for
Any One Day

4,741.0
2,654.96

277,822.60

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/billion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as N)

5,282.0
3,697.4

369,740.0

2,780.0
1,556.8

165,662.20

(1) Leaching Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
AnyOne Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - 1bs/billion 1bs of silver produced from leaching

Copper
Zinc
Ammonia (as N)

270,539.1
189,377.37

18,937,737.0

142,389.0
79,737.84

8,343,995.40

(m) Precipitation and Filtration of Nonphotographic
Solutions PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/bi1lion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

187,296.30
131,107.41

13,110,741.0
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98,577.0
55,203.12

5,776,612.20



(n) Precipitation and Filtration of Nonphotographic
Solutions Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

151,868.9
106,308.23

10,630,823.0

79,931.0
44,761.36

4,683,956.60

PSES Alternative B is proposed based on the performance
achievable by the application of chemical precipitation,
sedimentation, and multimedia filtration (lime, settle, and
filter) technology and in-process flow reduction control
methods, along with preliminary treatment of ammonia steam
stripping for selected waste streams. The following pre
treatment standards are proposed for existing sources:

(a) Film Stripping PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/billion lbs of silver produced from

film stripping

Copper
Zinc
Ammonia (as N)

2,072,320.0
1,651,380.0

215,327,000.0

987,590.0
679,980.0

94,873,400.0

(b) Film Stripping Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/billion lbs of silver produced from

film stripping

Copper
Zinc
Ammonia (as N)
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19,942.40
15,891.60

2,072,140.0

9,503.80
6,543.60

912,988.0



(c) Precipitation and Filtration of Film Stripping
Solutions PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

2,369,280.0
1,888,020.0

246,183,000.0

1,129,110.0
777,420.0

108,468,600.0

(d) Precipitation and Filtration of Film Stripping
Solutions Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

19,942.40
15,891.60

2,072,140.0

9,503.80
6,543.60

912,988.0

(e) Precipitation and Filtration of Photographic
Solutions PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

1,093,120.0
871,080.0

113,582,000.0

520,940.0
358,680.0

50,044,400.0

(f) Precipitation and Filtration of Photographic
Solutions Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/bi1lion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

499,584.0
398,106.0

51,909,900.0

238,083.0
163,926.0

22,871,580.0



(g) Electrolytic Refining PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver refined
English Units - lbs/billion lbs of silver refined

Copper
Zinc
Ammonia (as N)

31,124.48
24,802.32

3,234,028.0

1.4,832.76
10,212.72

1,424,917.60

(h) Furnace Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver roasted, smelted, or dried
English Units - lbs/billion lbs of silver roasted, smelted or

dried

Copper
Zinc
Ammonia (as N)

(i) Casting Contact Cooling PSES

o
o
o

o
o
o

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)

1,541.12
1,228.08

160,132.0

734.44
505.68

70,554.40

(j) Casting Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)
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4,835.82

630,553.0

2,892.01
1,991. 22

277,822.60



(k) Leaching PSES

Pollutant or Pollutant Property
Maximum for
AnyOne Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/billion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as N)

3,558.40
2,835.60

369,740.0

1,695.80
1,167.60

162,908.0

(1) Leaching Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - Ibs/billion Ibs of silver produced from leaching

Copper
Zinc
Ammonia (as N)

182,257.92
145,236.78

18,937,737.0

86,857.29
59,803.38

8,343,995.40

(m) Precipitation and Filtration of Nonphotographic
Solutions PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

126,178.56
100,548.54

13,110,741.0

60,131.97
41,402.34

5,776,612.20

(n) Precipitation and Filtration of Nonphotographic
Solutions Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Met~ic Units - mg/kkg of silver precipitated
English Units - Ibs/billion Ibs of silver precipitated

Copper
Zinc
Ammonia(as N)

102,311.68
81,529.62

10,630,823.0

403

48,757.91
33,571.02

4,683,956.60



6. PSNS are proposed based on the performance achievable by
the application of chemical precipitation, sedimentation,
and multimedia filtration (lime, settle, and filt:er) tech
nology and in-process flow reduction control methods, along
with preliminary treatment consisting of ammonia steam
stripping for selected waste streams. The follo\lring pre
treatment standards are proposed for new sources:

(a) Film Stripping PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Ma.ximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/billion lbs of silver produced from

film stripping

Copper
Zinc
Ammonia (as N)

2,072,320.0
1,651,380.0

215,327,000.0

987,590.0
679,980.0

94,873,400.0

(b) Film Stripping Wet Air Pollution Control PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/billion lbs of silver produced from

film stripping

Copper
Zinc
Ammonia (as N)

19,942.40
15,891.60

2,072,140.0

9,503.80
6,543.60

912,988.0

(c) Precipitation and Filtration of Film Stripping
Solutions PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipi.tated

Copper
Zinc
Ammonia (as N)

2,369,280.0
1,888,020.0

246,183,000.0

404

1,129,110.0
7'77,420.0

108,468,600.0



(d) Precipitation and Filtration of Film Stripping
Solutions Wet Air Pollution Control PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

19,942.40
15,891.60

2,072,140.0

9,503.80
6,543.60

912,988.0

(e) Precipitation and Filtration of Photographic
Solutions PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion Ibs of silver precipitated

Copper
Zinc
Ammonia (as N)

1,093,120.0
871,080.0

113,582,000.0

520,940.0
358,680.0

50,044,400.0

(f) Precipitation and Filtration of Photographic
Solutions Wet Air Pollution Control PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper 499,584.0 238,083.0
Zinc 398,106.0 163,926.0
Ammonia (as N) 51,909,900.0 22,871,580.0

(g) Electrolytic Refining PSNS

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

Metric Units - mg/kkg of silver refined
English Units - Ibs/bi11ion lbs·of silver refined

Copper
Zinc
Ammonia (as N)
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31,124.48
24,802.32

3,234,028.0

14,832.76
10,212.72

1,424,917.60



(h) Furnace Wet Air Pollution Control PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Mllximum for
Monthly Average

Metric Units - mg/kkg of silver roasted, smelted, or dried
English Units - lbs/billion of silver roasted, smE~lted, or

dried

Copper
Zinc
Ammonia (as N)

(i) Casting Contact Cooling PSNS

o
o
o

o
o
o

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Mont:hly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)

1,541.12
1,228.08

160,132.0

734.44
505.68

70,554.40

(j) Casting Wet Air Pollution Control PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)

(k) Leaching PSNS

Pollutant or Pollutant Property

6,068.48
4,835.82

630,553.0

Maximum for
AnyOne Day

2,892.01
1,991. 22

277,822.60

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from 1E~aching
English Units - lbs/billion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as N)

406

3,558.40
2,835.60

369,740.0

1,695.80
1,167.60

1.62,908.0



(1) Leaching Wet Air Pollution Control PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/bi1lion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as N)

182,257.92
145,236.78

18,937,737.0

86,857.29
59,803.38

8,343,995.40

(m) Precipitation and Filtration of Nonphotographic
Solutions PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - Ibs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

126,178.56
100,548.54

13,110,741.0

60,131.97
41,402.34

5,776,612.20

(n) Precipitation and Filtration of Nonphotographic
Solutions Wet Air Pollution Control PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

102,311.68
81,529.62

10,630,823.0

48,757.91
33,571.02

4,683,956.60

7. BCT is proposed based on performance achievable by the
application of chemical precipitation and sedimentation
(lime and settle) technology and in-process flow reduction
control methods, along with preliminary treatment consisting
of ammonia steam stripping for selected waste streams. The
following BCT effluent limitations are proposed for existing
direct dischargers:
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(a) Film Stripping
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - 1bs/bi11ion 1bs of silver produced from

film stripping

Total Suspended Solids
pH

66,379,000.0 32,380,000.0
Within the range of 7.5 to 10.0

at all times

(b) Film Stripping Wet Air Pollution Control
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - Ibs/bi1lion lbs of silver produced from

film stripping

Total Suspended Solids
pH

638,780.0 311,600.0
Within the range of 7.5 to 10.0

at all times

(c) Precipitation and Filtration of Film Stripping
Solutions
BCT EFFLUENT LIMITATIONS

Maximum for
Pollutant or Pollutant Property Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Total Suspended Solids
pH

75,891,000.0 37,020,000.0
Within the range of 7.5 to 10.0

at all times
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(d) Precipitation and Filtration of Film Stripping
Solutions Wet Air Pollution Control
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Total Suspended Solids
pH

638,7~0.0 311,600.0
Within the range of 7.5 to 10.0

at all times

(e) Precipitation and Filtration of Photographic Solutions
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Total Suspended Solids
pH

35,014,000.0 17,080,000.0
Within the range of 7.5 to 10.0

at all times

(f) Precipitation and Filtration of Photographic Solutions
Wet Air Pollution Control
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Total Suspended Solids
pH

16,002,300.0 7,806,000.0
Within the range of 7.5 to 10.0

at all times
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(g) Electrolytic Refining
BCT EFFLUENT LIMITATIONS

Maximum for Maximum for
_P_o_1_1_u_t_a_n_t_o_r_P_o_1_1_u_t_a_n_t_P_r_o.....p_e_r_t......y A_n......y_O_n_e_D_a......y M_o_n_t.h1y Average

Metric Units - mg/kkg of silver refined
English Units - 1bs/bi11ion 1bs of silver refined

Total Suspended Solids
pH

996,956.0 486,320.0
Within the range of 7.5 to 10.0

at all times

(h) Furnace Wet Air Pollution Control
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver roasted, smelted, or dried
English Units - 1bs/bi11ion 1bs of silver roasted, smelted

or dried

Total Suspended Solids
pH

882,279.0 430,380.0
Within the range of 7.5 to 10.0

at all times

(i) Casting Contact Cooling
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Total Suspended Solids
pH

493,435.0 240,700.0
Within the range of 7.5 to 10.0

at all times

(j) Casting Wet Air Pollution Control
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - 1bs/bi11ion 1bs of silver cast

Total Suspended Solids
pH

410

194,381.0 94,820.0
Within the range of 7.5 to 10.0

at all times



(k) Leaching
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/billion lbs of silver produced from leaching

Total Suspended Solids
pH

113,980.0 55,600.0
Within the range of 7.5 to 10.0

at all times

(1) Leaching Wet Air Pollution Control
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/billion lbs of silver produced from leaching

Total Suspended Solids
pH

5,837,949.0 2,847,780.0
Within the range of 7.5 to 10.0

at all times

(m) Precipitation and Filtration of Nonphotographic
Solutions
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Total Suspended Solids
pH

4,041,657.0 1,971,540.0
Within the range of 7.5 to 10.0

at all times

(n) Precipitation and Filtration of Nonphotographic
Solutions Wet Air Pollution Control
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Total Suspended Solids
pH

411

3,277,171.0 1,598,620.0
Within the range of 7.5 to 10.0

at all times



SECONDARY SILVER SUBCATEGORY

SECTION III

INDUSTRY PROFILE

This section of the secondary silver supplement describes the raw
materials and processes used in refining secondary silver and
presents a profile of the secondary silver 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 category, refer to Section III of the General
Development Document.

DESCRIPTION OF SECONDARY SILVER PRODUCTION

The production of secondary silver can be divided into two subdi
visions 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.

RAW MATERIALS

The principal raw materials used by plants recovering silver from
photographic materials are discarded photographic film (both
color and black and white) 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.

PHOTOGRAPHIC MATERIALS

Photographic raw materials silver recovery can be divided into
two primary sources, discarded film and film processing solu
tions.

Discarded Film

The silver in emulsion on discarded film can be' recovered by two
methods: stripping, precipitation and drying, and incineration.
Figure 111-1 represents a general flow diagram of photographic
film scrap processes. The primary steps are:

1. Granulation,
2. Stripping,
3. Sedimentation and filtration,
4. Precipitation,
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5. Roasting,
6. Casting,
7. Purification, and
8. Melting and casting.

Stripping Method. Photographic film can be stripped directly or
first shredded and granulated. Dust generated by granulation is
collected with a baghouse and recycled to the precipitation step
further along in the process. The film can be stripped of the
silver-bearing emulsion by 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 remo'~ed 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.

A silver-rich solution is usually separated from the granulated
film residue by sedimentation, decantation, and filtration. The
residue is discarded as solid waste, usually in a landfill.

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 hydrogen reduc
tion. Thiosulfate solution also converts silver chloride to a
soluble silver complex, silver thiosulfate. Recovered baghouse
dust from the granulation step may also be added during the
precipitation step.

The silver-free supernatent is decanted and sent to waste
treatment. Silver sludge is dewatered by gravity or filter
thickening, vacuum filtration, centrifuging, or drying. The
water removed is sent to waste treatment or recycled. Alkaline
or acidic fumes emitted from the precipitation step are scrubbed,
resulting in a wastewater stream. Silver sludge filtration
produces another silver-free wastewater stream.

The dried cake is roasted in a reverberatory furnace. Most pro
cesses have baghouses for pollution control of particulates in
furnace off-gases. Some use scrubbers and electrostatic precipi
tators. 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.
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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-Thum cells (horizontal electrodes) or Moebius
cells (vertical electrodes). A typical electrolyte solution con
sists of silver nitrate and a small amount of nitric acid. The
electrolyte is kept slightly to mildly acidic, a pH range of
approximately 2 to 6. In addition to refined silver, electroly
sis produces a waste stream of spent electrolyte and a slime
containing precious metals such as gold and platinum. The slime
is further refined for precious metal recovery.

The refined silver is 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.

Incineration. Photographic film may be incinerated, rather than
processed by granulation, stripping, and precipitation. The
temperature and rate of burning must be carefully 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 usually controlled by afterburners in series
with a baghouse or scrubber. Scrubbing techniques produce a
wastewater discharge. Silver-bearing ash is then fed directly to
roasting and the process proceeds as described above. Some
refineries buy silver-bearing ash from scrap dealers.

Film Processing Solutions

There are three basic methods for recovering silver from photo
graphic 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.

Chemical Precipitation. Silver-rich solutions from photographic
film developing and manufacturing undergo precipitation and puri
fication as described above. One alternate method uses sulfide
compounds, particularly sodium sulfide as the precipitating
agent. Emission gases, such as hydrogen sulfide, are control
led with a wet scrubber, resulting in a wastewater stream. The
subsequent process for silver recovery is identical to other
precipitation methods.

Metallic Replacement. Silver ions can be effectively reduced
from 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,
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copper, and iron are commonly used to recover silver by replace
ment from photographic fixing solutions. The silver sludge
produced can be filtered, roasted and cast as described previ
ously.

Direct Electrolytic Refining. 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 sus
pended in a solution which contains greater than one mg/l of
silver. Solutions containing silver below this concentration are
difficult to refine electrolytically. Silver, about 99 percent
pure, collects on the cathode. The cathode is periodically
stripped to recover the silver. If the current density is too
high for the amount of silver in the solution, thiosulfate in
solution will decompose, forming silver sulfide. This reduces
current efficiency and will render the regenerated solution
unsuitable for reuse. Spent electrolyte solution is discarded or
further refined for other precious metals. If the thiosulfate in
solution is allwed to decompose, gaseous sulfur emissions
(SOx), must be removed with a scrubber.

NONPHOTOGRAPHIC MATERIALS

Based on the source of raw materials, the nonphotograpllic mate
rials category can be divided into three basic processE~s for the
recovery of silver: precipitation of waste plating solutions,
melting of sterling-silver industry scraps, and refining of
electrical components scrap.

Waste Plating Solutions

Silver-plated tableware is produced by electroplating 8ilver from
cyanide solutions onto preformed shapes made of tin, iron, zinc,
or copper. Silver wastes generated are spills of silver-rich
electrolyte, dilute wash solutions, and spent electrolyte.
Cyanide plating solutions are treated to precipitate trle silver
and oxidize the cyanide. As shown in Figure 111-2, the process
consists of precipitation, filtration and washing, drying or
roasting, casting, refining, and recasting. Some processors cast
the silver before refining and sell the ingots to other refiners.

Precipitation is usually accomplished by addition of sodium hypo
chlorite, resulting in silver chloride. After settling, the sil
ver chloride is ~ashed, filtered, and dried to be sold as product
or further processed with methods similar to those used for
photographic silver precipitates. The cyanide left in solution
may be oxidized with sodium hypochlorite and lime to form a waste
stream. Wastewater streams also result from waste washing water
and the filtrate and dewatering wastes. Wet scrubbers are used
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to control fumes from the precipitation and filtration steps.
Roasting and melting furnaces may also require air pollution con
trol to remove particulates.

An alternate silver recovery method is precipitation of silver as
the metal, using zinc metal with sodium chloride solution. The
subsequent steps are identical to other precipitation processes.

Sterling-Silver Industry Scraps

The solid waste products from the sterling-silver industry
include defective tableware, trimmings, turnings, punchings,
fumes, spillage, drosses from melting and casting, and dusts.
The different wastes vary in impurity and the relatively pure
materials are melted, assayed, and reused. Lower quality wastes
are combined, melted and cast, and the bullions are electrolyti
cally refined as described above.

Electrical Component Scrap

Silver scrap from electrical components includes electrical con
tacts, wire, silver-bearing batteries, condensers and solders.
Figure 111-3 shows typical production processes followed if elec
trical scrap is not suitable for electrolytic refining.

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 copper matte is crushed, ground, roasted, and leached. A wet
scrubber may be used to control particulate air emissions from
the roasting furnace, producing a wastewater stream. Leaching
may be effected with nitric, sulfuric, or hydrochloric acid,
using two methods. In one process, the leaching agent dissolves
the base metals, leaving silver as a residue which can be fil
tered and washed for further processing. This leaching operation
usually produces two wastewater streams: a silver-free leachate,
which may be discharged or recycled, and a scrubber discharge
stream.

In the second leaching process, silver is dissolved by the leach
ing agent and later precipitated from solution. This leaching
also results in two wastewater streams: a lead-iron residue and
a scrubber discharge stream, resulting from the control of acid
fumes.
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Electrical component parts may also be stripped directly with
cyanide or nitric acid solutions to produce solutions from which
silver can be precipitated.

Silver in solution from leaching or direct stripping is prec1p1
tated by metallic replacement with copper and then filtered.
Copper sulfate composes most of the supernatant and filtrate and
is either purified for copper recovery or discarded. Wet scrub
bers 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 refined
ingots. Silver of insufficient purity may undergo electrolytic
refining. Particulate emissions from the melting furnace are
controlled with a baghouse or scrubber. Venturi scrubbers are
commonly used and a wastewater stream is discharged.

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 preCi01JS 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 pollu
tants.

The precious metal layer is cast into anodes (Dore plates) for
electrolytic refining. The silver collects on the catl10des,
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. Waste,~ater

streams may also be generated by contact cooling water used in
casting, and melting furnace and casting scrubbers, which remove
particulates emitted from these operations.

Silver-Rich Sludges

Silver-rich sludges from waste plating solutions, stripping
solutions, and photographic solutions are leached and t:he silver
recovered, resulting in a silver-rich solution. Leaching agents
used are hydrochloric acid, sulfuric acid, or nitric acid. The
silver-rich solution is put through precipitation, filtration,
roasting, melting, and casting steps to produce refined silver
ingots.

PROCESS WASTEWATER SOURCES

The principal uses of water in secondary silver plants are:

1. Film stripping,
2. Film stripping wet air pollution control,
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3. Precipitation and filtration of film stripping
solutions,

4. Precipitation and filtration of film stripping
solutions wet air pollution control,

5. Precipitation and filtration of photographic solutions,
6. Precipitation and filtration of photographic solutions

wet air pollution control,
7. Electrolytic refining,
8. Furnace wet air pollution control,
9. Casting contact cooling water,

10. Casting wet air pollution control,
11. Leaching,
12. Leaching wet air pollution control,
13. Precipitation and filtration of nonphotographic

solutions, and
14. Precipitation and filtration of nonphotographic

solutions wet air pollution control.

OTHER WASTEWATER SOURCES

There are other waste streams associated with the production of
secondary silver. These waste streams include but are not
limited to:

1. Maintenance and cleanup water, and
2. Direct electrolytic refining wet air pollution control

wastewater

These waste streams are not considered as part of this rulemak
ing. EPA believes that the flows and pollutant loadings associ
ated 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 the authority of
Section 403(a) of the Clean Water Act.

AGE, PRODUCTION, AND PROCESS PROFILE

Of the 44 plants recovering silver (from photographic and non
photographic materials), Figure 111-4 shows that the plants are
concentrated in the Northeast and California, with plants also
located in Idaho, Utah, Louisiana, Florida, and Texas.

Table 111-1 summarizes the general type and shows the relative
ages of the secondary silver plants. Four plants discharge
directly, 17 are indirect dischargers, and 23 are zero dis
chargers. Fourteen plants process only photographic materials,
14 process only nonphotographic materials, and 16 plants process
both types of materials. The average plant age is between 15 and
24 years.
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Table 111-2 shows the production ranges for the 44 secondary
silver plants. Over half of the plants that reported production
data produce in excess of 100,000 troy ounces per year. Twelve
of these plants produce over 1,000,000 troy ounces of silver per
year. Only five plants reported producing less than 50,000 troy
ounces per year.

Table 111-3 provides a summary of the plants having ttle various
secondary silver processes. The number of plants generating
wastewater from the processes is also shown.
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Table III-1

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

Type of 1982- 1972- 1967- 1957- 1947- 1937- 1927- 1917- Before Not
Plant 1973 1968 1958 1948 1938 1928 1918 1903 1903 Reported

Discharge 0-9 10-14 15-24 25-34 35-44 45-54 55-64 65-79 80+ in dcE..- Total--

Direct 0 1 0 0 0 1 1 0 0 1 4

Indirect 4 3 4 1 1 0 1 1 0 3 17

Zero 4 5 4 0 0 0 0 0 0 9 23- - - - - - - - -
.j::-o
tv
...... Total 8 9 8 1 1 1 2 1 0 13 44



Table 111-2

PRODUCTION RANGES FOR THE SECONDARY SILVER SUBCATEGORY

Silver Production Ranges for 1976 (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+ in dcp

Direct Discharger 0 0 1 0 1 2

Indirect Discharger 4 2 4 0 4 3

~ Zero Discharger 1 1 4 1 7 9
tv
tv

Total 5 3 9 1 12 14



Table 111-3

SUMMARY OF SECONDARY SILVER SUBCATEGORY PROCESSES
AND ASSOCIATED WASTE STREAMS

~
N
Lv

Process

Film stripping

Film stripping air pollution control

Precipitation and filtration of film stripping solutions

Precipitation and filtration of film stripping solutions
air pollution control

Precipitation and filtration of photographic solutions

Precipitation and filtration of photographic solutions
air pollution control

Electrolytic refining

Furnace air pollution control

Casting

Casting air pollution control

Leaching

Leaching air pollution control

Precipitation and filtration of nonphotographic solutions

Precipitation and filtration of nonphotographic solutions
air pollution control

Number
of Plants

With Process

8

1

6

1

15

4

20

19
28

4
15

12

9

4

Number
of Plants
Reporting
Generation*

of \<lastewater

3
1

4

1

10

3

12

11

11

2

12

11

7

3

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

SECTION IV

SUBCATEGORIZATION

As discussed in Section IV of the General Development Document,
the nonferrous metals manufacturing category has been subcate
gorized to take into account pertinent category characteristics,
manufacturing process variations, wastewater characteristics, and
a number of other factors which affect the ability of the facili
ties to achieve effluent limitations. This section summarizes
the factors considered during the designation of the secondary
silver subcategory and its related subd~visions.

FACTORS CONSIDERED IN SUBCATEGORIZATION

The following factors were evaluated for use in determining
appropriate subcategories for the nonferrous metals industry:

1. Metal products, co-products, and by-products;
2. Raw materials;
3. Manufacturing processes;
4. Product form;
5. Plant location;
6. Plant age;
7. Plant size;
8. Air pollution control methods;
9. Meteorological conditions;

10. Treatment costs;
11. Nonwater quality aspects;
12. Number of employees;
13. Total energy requirements; and
14. Unique plant characteristics.

Evaluation of all factors that could warrant subcategorization
resulted in the designation of the secondary silver subcategory.
Three factors were particularly important in establishing these
classifications: the type of metal produced, the nature of raw
materials used, and the manufacturing processes involved.

In Section IV of the General Development Document, each of these
factors is described, and the rationale for selecting metal prod
ucts, manufacturing processes and raw materials as the principal
factors used for subcategorization is discussed. On the basis of
these factors, the nonferrous metals manufacturing category
(phase I) was divided into 12 subcategories, one of them being
secondary silver.

The secondary silver subcategory has not been considered during
previous rulemaking. The purpose of this rulemaking is to estab
lish BPT and BAT effluent limitations, and NSPS, PSES, and PSNS
for the secondary silver subcategory.

429



FACTORS CONSIDERED IN SUBDIVIDING THE SECONDARY SILVER. SUBCATE
GORY

The factors listed previously were each evaluated when consider
ing 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 for considering further subdivision of the second
ary silver subcategory is based primarily on the production pro
cesses used. Within the subcategory, a number of different oper
ations 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 the secondary silver
industry is still considered a single subcategory, a more
thorough examination of the production processes, water use and
discharge practices, and pollutant generation rates has illus
trated the need for limitations and standards based on a specific
set of waste streams. Limitations and standards will be based on
specific flow allowances for the following subdivisions:

1. Film stripping,
2. Film stripping wet air pollution control,
3. Precipitation and filtration of film stripping

solutions,
4. Precipitation and filtration of film stripping

solutions wet air pollution control,
S. Precipitation and filtration of photographic solutions,
6. Precipitation and filtration of photographic: solutions

wet air pollution control,
7. Electrolytic refining,
8. Furnace wet air pollution control,
9. Casting contact cooling water,

10. Casting wet air pollution control,
11. Leaching,
12. Leaching wet air pollution control,
13. Precipitation and filtration of nonphotographic

solutions, and
14. Precipitation and filtration of nonphotographic

solutions wet air pollution control.

OTHER FACTORS

A number of other factors considered in this evaluation either
supported the establishment of the secondary silver stlbcategory
and its subdivisions or were shown to be inappropriatE~ bases for
subcategorization. Air pollution control methods, trE~atment

costs, nonwater quality aspects, and total energy reqtlirements
are functions of the selected subcategorization factors--raw
materials and production processes. As such, they support the
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method of subcategorization which has been applied. Factors
determined to be inappropriate for use as bases for subcategori
zation are discussed briefly below.

PLANT SIZE

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.

PLANT AGE

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 oper
ations 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 on the discharge of specific pollutant
parameters. To allow these limitations to be applied to plants
with various production capacities, the mass pollutant discharged
must be related to a unit of production. This factor is kn~wn as
the production normalizing parameter (PNP). In general, the
actual silver production from the respective manufacturing pro
cess is used as the PNP. This is based on the principle that the
amount of water generated is proportional to the amount of prod
uct made. Therefore, the PNP's for the 14 secondary silver
subdivisions are as follows:

Subdivision

1. Film stripping

2. Film stripping wet air pollution
control

3. Precipitation and filtration of
film stripping

431

PNP

kkg of silver
produc ed from
film stripping

kkg of silver
produced from
film stripping

kkg of silver
precipitated



Subdivision

4. Precipitation and filtration of film
stripping solutions wet air pollu
tion control

5. Precipitation and filtration of
photographic solutions

6. Precipitation and filtration of
photographic solutions wet air
pollution control

7. Electrolytic refining

8. Furnace wet air pollution control

9. Casting contact cooling water

10. Casting wet air pollution control

11. Leaching

12. Leaching wet air pollution control

13. Precipitation and filtration of
nonphotographic solutions

14. Precipitation and filtration of
nonphotographic solution wet air
pollution control
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SECONDARY SILVER SUBCATEGORY

SECTION V

WATER USE AND WASTEWATER CHARACTERISTICS

This section describes the characteristics of wastewater associ
ated with the secondary silver subcategory. Data used to quan
tify wastewater flow and pollutant concentrations are presented,
summarized, and discussed. The contribution of specific produc
tion processes to the overall wastewater discharge from secondary
silver plants is identified whenever possible.

Section V of the General Development Document contains a detailed
description of the data sources and methods of analysis used to
characterize wastewater from the nonferrous metals manufacturing
category. To summarize this information briefly, two principal
data sources were used: 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
silver plants, a field sampling program was conducted. A com
plete 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. Wastewater
samples were collected in two phases: screening and verifica
tion. 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 128
of the 129 toxic pollutants and other pollutants deemed appropri
ate. (Because the analytical standard for TCDD was judged to be
too hazardous to be made generally available, samples were never
analyzed for this pollutant. There is no reason to expect that
TCDD would be present in secondary 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 subcategory. In
general, the samples were analyzed for three classes of pollu
tants: 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 categorized into 14 subdivi
sions, so that the proposed regulation contains mass discharge
limitations and standards for 14 unit processes discharging
process wastewater. Differences in the wastewater characteris
tics 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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WASTEWATER SOURCES, DISCHARGE RATES, AND CHARACTERISTICS

The wastewater data presented in this section were evaluated in
light of production process information compiled during this
study. As a result, it was possible to identify the principal
wastewater sources in the secondary silver subcategory. They
are:

1. Film stripping,
2. Film stripping wet air pollution control,
3. Precipitation and filtration of film stripping

solutions,

4. Precipitation and filtration of film stripping
solutions wet air pollution control,

5. Precipitation and filtration of photographic solutions,
6. Precipitation and filtration of photographic solutions

wet air pollution control,
7. Electrolytic refining,
8. Furnace wet air pollution control,
9. Casting contact cooling water,

10. Casting wet air pollution control,
11. Leaching,
12. Leaching wet air pollution control,
13. Precipitation and filtration of nonphotographic

solutions, and
14. Precipitation and filtration of nonphotographic

solutions wet air pollution control.

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 differenti
ated by the flow value used in calculation. Water use is defined
as the volume of water or other fluid (e.g., emulsions, lubri
cants) 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 pro
duction 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 recy
cle, evaporation, and carryover on the product. The production
values used in calculation correspond to the production normaliz
ing 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 vari
ations in water use. This information is summarized in this
section. A similar analysis of factors affecting the wastewater
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values is presented in Sections X, XI, and XII where representa
tive BAT, BDT, and pretreatment discharge flows are selected for
use in calculating the effluent limitations and standards. As an
example, silver precipitation and filtration scrubbing wastewater
flow is related to precipitate production. As such, the dis
charge rate is expressed in liters of scrubber wastewater
discharged per metric ton of silver produced by precipitation.

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-I
through V-4 (at the end of this section)~

The raw wastewater sampling data for the secondary silver sub
category are presented in Tables V-2, V-5, and V-8 (at the end of
this section). Treated wastewater sampling data are shown in
Tables V-16 through V-18. 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 data are listed for a specific day of sampling, the
wastewater samples for the stream were not collected. If the
analysis did not detect a pollutant in a waste stream, the
pollutant was omitted from the table.

The 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
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 concen
trations 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 pollu
tants by the same analytical methods. The detection limits used
were reported with the analytical data and hence are the appro
priate 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 calibra
tion, variation in stock solutions, and variation in operators.

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

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

lone-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 data collection portfolios, the secondary silver plants
which discharge wastewater were asked to specify the presence or
absence of the toxic pollutants in their effluent. Of the 44
secondary silver plants, 19 did not respond to this portion of
the questionnaire. All plants responding to the organi.c com
pounds portion of the questionnaire reported that all toxic
organic pollutants were known to be absent or believed to be
absent from their wastewater.

The responses for the toxic metals and cyanide are summarized
below:

Known Believed Believed Known
Pollutant Present Present Absent Absent----
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 1 13 7
Lead 7 4 8 6
Mercury 1 2 16 6
Nickel 8 3 9 5
Selenium 1 2 15 7
Silver 13 5 3 4
Thallium 0 1 16 8
Zinc 10 4 7 4
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FILM STRIPPING

Photographic film may be stripped of emulsion and the silver pre
cipitated. The emulsion can be screened and rinsed, producing
wastewater. Water discharge rates are presented in Table V-I in
liters per metric ton of silver produced from film stripping.
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
wastewater should contain toxic organics and metals, cyanide,
and suspended solids above treatable concentrations, as well as
phenolics at a quantifiable concentration.

FILM STRIPPING WET AIR POLLUTION CONTROL

One plant engaged in film stripping uses a wet scrubber to con
trol 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 2,152 liters per metric ton (516 gal/ton) of
silver produced from film stripping. Table V-2 (stream 14) shows
combined raw wastewater data from film stripping and wet air pol
lution control on film stripping and film stripping precipita
tion. 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
suspended solids.

PRECIPITATION AND FILTRATION OF FILM STRIPPING SOLUTIONS

In film stripping processes, the solution resulting from washing
granulated film is treated to precipitate the silver. After
settling or filtration, the silver-free solution may be discarded
as wastewater. Four of the six photographic plants that use this
process discharge a waste stream. The water discharge rates,
reported in liters per metric ton of silver precipitated, are
shown in Table V-3. Sampling data for film stripping solutions
precipitation are summarized in Table V-2 (Stream 12). Raw
wastewater from this process contains toxic organics and metals,
cyanide, and suspended solids at treatable concentrations, as
well as measurable concentrations of phenolics.
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PRECIPITATION AND FILTRATION OF FILM STRIPPING SOLUTIOrqS WET AIR
POLLUTION CONTROL

One plant uses a wet scrubber on its film stripping precipitation
process, producing a waste stream. This plant uses the same
scrubber to control air emissions from film stripping and film
stripping precipitation, therefore the water discharge rates and
stream characteristics are identical for both subdivisions. This
wastewater should be characterized by the presence of toxic
organics and metals above treatable concentrations, as well as
suspended solids, and cyanide.

PRECIPITATION AND FILTRATION OF PHOTOGRAPHIC SOLUTIONS

Silver can be precipitated from discarded hypo solutions. After
filtration, the silver-free solution constitutes a waste stream.
Fifteen of the 30 photographic silver recovery plants llave pre
cipitation processes, nine of these discharging process waste
water. The discharge rates from these plants, presentE~d in
liters per metric ton of silver precipitated, are ShO~l in Table
V-4. 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 , chloro
form, 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). Ammo
nia (4,630 mg/l), and chloride (734 mg/l) are also present.
Suspended solids are evident, but most solids in the r,~w waste
water were probably removed by the filter. Raw wastewa1~er

sampling data are given in Table V-5.

PRECIPITATION AND FILTRATION OF PHOTOGRAPHIC SOLUTIONS WET AIR
POLLUTION CONTROL

Of the 15 photographic silver plants precipitating silver solu
tions, four use wet air pollution control, three discharging
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 solutions wet air
pollution control, raw wastewater data are available from a film
stripping precipitation scrubber. The wastewat~r characteristics
for the two scrubbers are expected to be similar because 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 suspended solids above
treatable concentrations, as well as phenolics at quantifiable
concentrations.
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ELECTROLYTIC REFINING

Twenty plants use electrolytic refining as a purification step in
secondary silver processing. Thirteen plants generate waste
streams consisting of spent electrolyte; 12 of those discharge
the wastewater. Table V-7 shows the water discharge rates in
liters per metric ton of silver refined.

Electrolytic refining is similar for photographic and nonphoto
graphic plants, therefore wastewater from each may have similar
characteristics. Table V-8 summarizes the raw wastewater
sampling data for the toxic and selected conventional and
nonconventional pollutants.

The samples were collected at a nonphotographic plant from a com
bined waste stream comprised of raw wastewater from electrolytic
refining, as well as metal-depleted solutions. This raw waste
water contains toxic organics and metals, ammonia, fluoride,
cyanide, and suspended solids above treatable concentrations, as
well as quantifiable concentrations of phenolics.

FURNACE ~mT AIR POLLUTION CONTROL

Of the secondary silver plants with furnaces or incinerators, 19
control off-gas emissions. Eleven plants use wet scrubbers, four
of these discharging wastewater, as shown in Table V-9. Although
the Agency did not collect samples from furnace scrubber waste
streams, the furnace scrubber wastewater is analogous to scrubber
wastewater from other secondary silver processes because of the
similarity in raw materials used. Therefore, furnace scrubber
wastewater should contain toxic organics and metals, cyanide, and
suspended solids. Increased suspended solids may be present in
wastewater from furnace scrubbers not preceded by baghouse ash
collectors.

CASTING CONTACT COOLING WATER

Contact cooling water may be used for casting. Of the 28 second
ary silver plants reporting casting operations, 11 use, and 10
discharge contact cooling water. The water discharge rates are
presented in liters per metric ton of silver cast in Table V-IO.

Since casting operations are similar in photographic and non
photographic plants, wastewater from both should exhibit similar
characteristics. Table V-8 (stream 44) summarizes field sampling
data from combined raw wastewater, of which casting contact
cooling water is a constituent. 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, casting contact
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cooling wastewater should contain treatable concentrat:ions of
toxic organics and metals, ammonia, cyanide, fluoride, and
suspended solids.

CASTING WET AIR POLLUTION CONTROL

Four of the 28 silver plants with casting operations use either
baghouses or scrubbers to control air emissions from casting.
One plant with a wet scrubber discharges water, as sho,~n in Table
V-II.

Although the Agency did not collect samples from casting scrubber
waste streams, this wastewater is analogous to scrubber waste
water from other secondary silver processes because of the
similarity in raw materials used. Casting scrubber water should
contain toxic organics and metals above treatable conc.~ntrations.

The wastewater may also contain cyanide, phenolics, and suspended
solids.

LEACHING

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 15 nonphotographic
plants that leach, 12 discharge wastewater, consisting of either
silver-free leachate or lead-iron residue. Water discharge rates
are given in Table V-12 in liters per metric ton of silver
produced from leaching.

Table V-8 (stream 40) shows combined raw wastewater da1:a from
nonphotographic solutions precipitation and electrolyt:lc refin
ing. Leaching wastewaters have similar characteristics as
precipitation wastewater because of the nature of the nonphoto
graphic materials processed. 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, raw wastewater from leaching
should contain toxic organics and metals, ammonia, fluoride,
cyanide) and suspended solids above treatable concentrations.

LEACHING WET AIR POLLUTION CONTROL

For leaching emissions, discharge rates are shown in Table V-13.
Of the 12 plants with leaching emissions control, eight discharge
wastewater. This wastew~ter is analogous to scrubber wastewater
from other secondary silv~r processes and should be similarly
characterized. Toxic organics and metals, cyanide, and suspended
solids should be present above treatable concentrations.
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PRECIPITATION AND FILTRATION OF NONPHOTOGRAPHIC SOLUTIONS

Silver may be recovered by precipitation from leachates, waste
silver-plating solutions or melted silver scrap. Nine nonphoto
graphic plants report this process, seven discharging wastewater.
Depleted solutions may be discarded as wastewater, along with
washwater and silver-free filtrates. Discharge water rates are
presented in Table V-IS.

Table V-8 (stream 40) shows combined raw wastewater data from
nonphotographic solutions precipitation and electrolytic refin
ing. 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 waste
water should be characterized by the presence of toxic organics
and metals, ammonia, cyanide, chloride, fluoride, and suspended
solids above treatable concentrations.

PRECIPITATION AND FILTRATION OF NONPHOTOGRAPHIC SOLUTIONS WET AIR
POLLUTION CONTROL

Air emissions control may be applied to precipitation and filtra
tion processes. Of the four plants using emission control, three
discharge water, as shown in Table V-IS. Toxic organics and
metals, phenolics, cyanide, and suspended solids characterize
wastewater from scrubbers on similar silver processes. Raw
wastewater sampling data are presented in Table V-2.
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Table V-I

WATER USE AND DISCHARGE RATES FOR FILM STRIPPING

(103 l/kkg of silver produced from film stripping)

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

30927 0 1,617.0 1,617.0

566 NR NR NR

596 NR NR NR

NR = Present but data not reported in dcp.
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Table V-2

SECONDARY SILVER SAMPLING DATA
PHOTO - MISCELLANEOUS

RAW WASTEWATER

Concentrations (mg/l, except as noted)
Stream Sample

Pol1utant(a) Code T~ Source (b) Day 1 Day 2 Day 3 Average

4. benzene 12 1 0.084 0.084
14 1 0.17 0.132 2.05 0.784
16 1 0.149 0.149

6. carbon tetra- 12 1 ND
chloride 14 1 ND ND 0.07 0.07

16 1 ND

~ 10. 1,2-dich1oro- 12 1 0.061 0.061
~ ethane 14 1 0.58 ND ND 0.58w

16 1 0.156 0.156

11. 1,1,1-trich1oro- 12 1 ND
ethane 14 1 ND ND ND

16 1 0.022 0.022

23. chloroform 12 1 0.244 0.244
14 1 1.31 ND ND 1.31
16 1 0.36 0.36

29. 1,I-dichloro- 12 1 ND
ethylene 14 1 0.33 ND ND 0.33

16 1 6.1 6.1

38. ethy1benzene 12 1 0.017 0.017
14 1 0.016 * ND 0.008
16 1 * *



Table V-2 (Continued)

SECONDARY SILVER SAMPLING DATA
PHOTO - MISCELLANEOUS

RAW WASTEWATER

Concentrations (mg/1, except as noted)
Stream Sample

Po11utant(a2. Code Typet Source (b) Day 1 Day 2 Day 3 Average

44. methylene 12 1 0.67 ND 0.67
chloride 14 1 3.23 ND ND 3.23

16 1 3.1 3.1

66. bis(2-ethy1hexy1) 12 1 * *phthalate 14 1 0.034 0.034
16 1 0.011 0.011

~ 68. di-n-buty1 12 1 0.015 0.015
~ phthalate 14 1 0.014 0.015~

16 1 0.047 0.047

69. di-n-octyl 12 1 0.033 0.033
phthalate 14 1 0.058 0.058

16 1 ND

70. diethyl 12 1 ND
phthalate - 14 1 0.038

16 1 ND

85. tetrach1oro- 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)

SECONDARY SILVER SAMPLING DATA
PHOTO - MISCELLANEOUS

RAW WASTEWATER

Concentrations (mg/1, except as noted)
Stream Sample

Po11utant(a) Code Ty£et Source (b) Day-! Day 2 Day 3 Average

87. trichloro- 12 1 0.473 0.473
ethylene 14 1 0.93 ND ND 0.93

16 1 0.832 0.832

91. chlordane 12 1 ** **16 1 <0.01 <0.01

106. PCB-1242 (c) 12 1 <0.014 <0.0
.p- 107. PCB-1254 (c) 16 1 <0.007 <0.0.p-

108. PCB-1221 (c) 230 6 0.012 0.012V1

109. PCB-1232 (d) 12 1 <0.017 <0.017
110. PCB-1248 (d) 16 1 <0.015 <0.015
Ill. PCB-1260 (d) 230 6 0.012 0.012

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
PHOTO - MISCELLANEOUS

RAW WASTEWATER

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
14 1 <0.02 <0.02
16 1 <0.02 <0.02

118. cadmium 12 1 0.37 0.37
14 1 5 5.0
16 1 0.65 0.65

.p..
119. chromium 12 1 100 100.0+--

(J'\
14 1 9 9.0
16 1 7 7.0

120. copper 12 1 30 30.0
14 1 2 2.0
16 1 0.72 0.72

121. cyanide 12 1 5.95 5.95
14 1 1.83 1.13 1.29 1.416
16 1 0.311 0.311

122. lead 12 1 9 9.0
14 , " 2.0..L L

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
PHOTO - MISCELLANEOUS

RAW WASTEWATER

Concentrations (mg/l) except as noted)
Stream Sample

Pollutant (a) Code Typet Source(b) Day 1 Day 2 Day 3 Average

124. nickel 12 1 <0.5 <0.5
14 1 1 1.0
16 1 2 2.0

125. selenium 12 1 0.9 0.9
14 1 0.6 0.6
16 1 0.25 0.25

+:'-
+:'-

126. silver-....,J 12 1 5 5.0
16 1 3 3.0

127. thallium 12 1 0.4 0.4
16 1 0.2 0.2

128. zinc 12 1 20 20.0
14 1 4 4.0
16 1 10 10.0

Nonconventiona1s

chemical oxygen 12 1 10,100 10,100
demand (COD) 16 1 6,460 6)460

230 6 14)800 14,800

phenols (total; by 12 1 0.197 0.197
4-AAP method) 14 1 32 28.8 16.7 25.8

16 1 62.5 62.5



Table V-2 (Continued)

SECONDARY SILVER SAMPLING DATA
PHOTO - MISCELLANEOUS

RAW WASTEWATER

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant(a) Code Typet Source (b) Day 1 Day 2 Day 3 Average

total organic 12 1 4,040 4,040
carbon (TOC) 16 1 2,410 2,410

230 6 13,040 13,040

Conventionals

oil and grease 12 1 111 111
+' 14 1 130 130+'
00 16 1 20 20

total suspended 12 1 3,664 3,664
solids (TSS) 16 1 162 162.0

230 6 484 484.0

pH (standard units) 12 1 2.95
14 1 8.4 6.05 5.88
16 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 as
noted.

(b) No source water samples were analyzed.

(c), (d) Reported together



Table V-2 (Continued)

SECONDARY SILVER SAMPLING DATA
PHOTO - MISCELLANEOUS

RAW WASTEWATER

tSample type. Note: These numbers also apply to subsequent data tables.

lone-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

* Less than or equal to 0.01 mg/1
~

~ ** Less than or equal to 0.005 mg/l



Table V-3

WATER USE AND DISCHARGE RATES FOR PRECIPITATION
AND FILTRATION OF FILM STRIPPING SOLUTIONS

(103 l/kkg of silver produced from film stripping)

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

30927 0 3,623.0 3,623.0

541 0 74.17 74.17

74 0 23.71 23.71

566 NR NR NR

602 No Wastewater Produced

NR = Present but data not reported in dcp.
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Table V-4

WATER USE AND DISCHARGE RATES FOR PRECIPITATION
AND FILTRATION OF PHOTOGRAPHIC SOLUTIONS

(l03 l/kkg of silver precipitated)

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

30927 0 2,890.0 2,890.0

538 0 680.0 680.0

9022 0 433.0 433.0

437 0 217.0 217.0

615 0 50.6 50.6

563 0 NR NR

567 0 NR NR

4301 0 NR NR

74 0 NR NR

NR = Present but data not reported in dcp.
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Table V-5

SECONDARY SILVER SAMPLING DATA
PHOTO - MISCELLANEOUS

RAW WASTEWATER

Concentrations (mg/1, except as noted)
Stream Sample

Pollutant (a) Code Typet Source (b) Day 1 Day 2 Day 3 Average

Toxic Pollutants

10. 1,2-dich1oro- 61 1 0.068 0.068
ethane

15. 1,1,2,3-tetra- 61 1 <0.029 <0.029
ch1oroethane

23. chloroform 61 1 0.132 0.132
+' 29. 1,I-dich1oro- 61 1 0.049 0.049V1
N ethylene

30. 1,2-trans- 61 1 0.049 0.049
dich1oroethy1ene

66. bis(2-ethy1- 61 1 0.1195 0.1195
hexy1)phtha1ate

67. butyl benzyl 61 1 0.052 0.052
phthalate

85. tetrach1oro- 61 1 <0.025 <0.025
methylene

115. arsenic 61 1 0.03 0.03
118. cadmium 61 1 6 6.0
119. chromium 61 1 0.3 0.3
120. copper 61 , , 1.0.. ...
122. lead 61 1 0.5 0.5
123. mercury 61 1 1 1.0
124. nickel 61 1 0.4 0.4
125. selenium 61 1 <0.04 <0.04
126. silver 61 1 <9.2 <9.2
127. thallium 61 1 <0.2 <0.2
128. zinc 61 1 200 200



Pollutant (a)

Nonconventionals

Stream
Code

Table V-5 (Continued)

SECONDARY SILVER SAMPLING DATA
PHOTO - MISCELLANEOUS

RAW WASTEWATER

Concentrations (mg/l, except as noted)
Sample

Typet Source (b) Day 1 Day 2 Day 3 Average

~
Vt
UJ

ammonia
chemical oxygen

demand (COD)
chloride
total organic

carbon (TOC)

Conventionals

oil and grease
total suspended

solids (TSS)

61
61

61
61

61
61

1
1

1
1

1
1

4,630
40,700

734
3,085

3
92

4,630
40,700

734
3,085

3
92

(a) One sample was analyzed for pesticides: dieldrin, chlordane, 4,4'DDT, 4,4'DDE,
endrin, endrin aldehyde, heptachlor, a1pha-BHC, beta-BHC and gamma-BHC were
detected but below the quantification limit. One sample was analyzed for PCB
fractions. PCB-l242, 1254, 1221, 1232, 1248, 1260 and 1016 were detected, but
below the quantification limit.

(b) No source water samples were analyzed.



Table V-6

WATER USE AND DISCHARGE RATES FOR PRECIPITATION
AND FILTRATION OF PHOTOGRAPHIC SOLUTIONS WET AIR

POLLUTION CONTROL

(103 l/kkg of silver precipitated)

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

553 99+ 39,021.1 18.76

74 99 NR NR

459 100 NR 0

567 68 NR NR

NR = Present but data not reported in dcp.
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Table V-7

WATER USE AND DISCHARGE RATES FOR ELECTROLYTIC
REFINING

(103 l/kkg of silver refined)

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

567 0 63.22 63.22

457 0 52.64 52.64

553 0 20.3 20.3

615 0 15.81 15.81

460 0 9.85 9.85

65 0 8.96 8.96

4301 0 2.19 2.19
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Table V-8

SECONOARY SILVER SAMPLING OATA
NONPHOTO - MISCELLANEOUS

RAW WASTEWATER

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant (a) Code Typ~ Source Oay 1 ~~ ~~ Average

Toxic Pollutants

1. acenaphthne 40 6 NO 0.010 NO NO 0.01
4. benzene 40 2 NO 0.054 * 0.038 0.031

44 1 NO * *6. carbon tetra- 40 2 NO NO 2.3 1. 66 1. 98
chloride 44 1 NO NO

-l> 7. chlorobenzene 40 2 NO * * <0.022 *VI 44 1 NO * *0'
II. 1,1,1-trichlo- 40 2 NO NO 0.022 NO 0.022

roethane 44 1 NO NO
15. 1,1,2,3-tetra- 40 2 NO NO NO NO

chloroethane 44 1 * <0.038 <0.038
23. chloroform 40 2 0.021 NO NO 0.312 0.312

44 1 * 0.109 0.109
38. ethylbenzene 40 2 NO 0.021 * NO 0.011

44 1 NO NO
47. bromoform 40 2 NO 0.065 NO NO 0.065

44 1 NO NO
51. chlorodibro- 40 2 NO NO <0.064 NO <0.064

momethane 44 1 NO NO
66. bis(2-ethyl- 40 2 0.016 0.047 0.047

hexyl)phthalate 44 1 * 0.011 0.011
67. butyl benzyl 40 2 NO 0.054 0.054

phthalate 44 1 * NO
68. di-n-butyl 40 2 * 0.3 0.3

phthalate 44 1 * * *



Table V-8 (Continued)

SECONDARY SILVER SAMPLING DATA
NON PHOTO - MISCELLANEOUS

RAW WASTEWATER

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant (a) Code Type Source DaY' 1 ~~ Day 3 Average

69. di-n-octyl 40 2 ND 0.055 0.055
phthalate 44 1 * * *

78. anthracene (b) 40 2 * <0.014 <0.014
81. phenanthrene (b) 44 1 ND NO
84. pyrene 40 2 * 2.15 2.150

44 1 ND ND
85. tetrachloro- 40 2 0.011 0.123 0.017 ND 0.07

.po.. ethylene 44 1 * <0.046 <0.046VI
-.....J 86. toluene 40 2 * 0.057 * <0.014 0.019

44 1 ND 0.013 0.013
87. trichloro- 40 2 ND ND <0.019 ND <0.019

ethylene 44 1 ND <0.015 <0.015
90. dieldrin 44 1 ** ** **
91. chlordane 44 1 ** ** **
92. 4 , 4 ' - DDT 44 1 ** ** **
93. 4,4' - DDE 44 1 ND ** **
98. endrin 44 1 ** ** **

100. heptechlor 44 1 ** ** **
103. b-BHC-Beta 44 1 ** ** **
107. PCB-1254 44 1 ** ** **
110. PCB-1248 44 1 ** ** **
114. 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 <0.001 <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
NONPHOTO - MISCELLANEOUS

RAW WASTEWATER

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant (a) Code T~ Source Day I Day 2 Day 3 Average

119. chromium 40 2 <0.005 2.0 2.0
44 1 <0.005 20.0 20.0

120. copper 40 2 0.2 70.0 70.0
44 1 0.04 60.0 60.0

121. cyanide 40 2 0.018 0.132 0.019 0.056
44 1 0.001 0.001

122. lead 40 2 <0.02 4.0 4.0
44 1 <0.02 50.0 50.0

+:'- 123. mercury 40 2 <0.0001 <0.0001 <0.0001
VI 44 1 0.0002 0.0001 0.000100

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
44 1 <0.01 <0.01 <0.01

126. silver 40 2 <0.02 0.43 0.43
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 2,180 750 675 1,202
44 1 9.5 9.5

chemical oxygen 40 2 <5 3,040 3,040
demand (con) 44 1 <5 231 231



Table V-8 (Continued)

SECONDARY SILVER SAMPLING DATA
NONPHOTO - MISCELLANEOUS

RAW WASTEWATER

Concentrations (mg/l, except as noted)
Stream Sample

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

chloride 44 1 41.0 32,300 32,300
fluoride 40 1.3 1.2 1.2
phenols (total; by 40 2 0.017 0.012 0.014 0.014

4-AAP method) 44 1 0.044 0.044
total organic 40 2 4.0 -435.0 435.0

carbon (TOC) 44 1 5.0 24.0 24.0

~ Conventionals
l.n
\0

oil and grease 40 1 11 27 13 17.0
44 1 8 8.0

tot a1 suspended 40 2 14 118 118
solids (TSS) 44 1 <1 112 . 112

pH (standard units) 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.



Table V-9

WATER USE AND DISCHARGE RATES FOR FURNACE WET AIR
POLLUTION CONTROL

(103 l/kkg of silver produced)

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

78 99.9 4,620.0 4.62

553 99.7 1,580.5 4.74

65 100 638.3 a
549 100 373.1 a
437 100 303.5 a
9020 a 252.9 252.9

596 100 NR a
441 100 NR a
62 100 NR a
459 100 NR a
4567 NR NR NR

NR = Present but data not reported in dcp.
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Table V-IO

WATER USE AND DISCHARGE RATES FOR CASTING
CONTACT COOLING WATER

(103 l/kkg of silver cast)

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

460 0 47.4 47.4

553 0 6.32 6.32

9020 0 3.53 3.53

25 0 1.58 1.58

564 0 1.34 1.34

448 0 NR NR

459 * NR 0

567 0 NR NR

578 0 NR ~"'R

456 NR NR NR

NR = Present but data not reported in dcp.

*Evaporated.
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Table V-II

WATER USE AND DISCHARGE RATES FOR CASTING
WET AIR POLLUTION CONTROL

(103 l/kkg of silver cast)

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

553 99.7 1,580.0 4.74

459 100 NR NR

NR = Present but data not reported in dcp.
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Table V-12

WATER USE AND DISCHARGE RATES FOR LEACHING

(103 l/kkg of silver produced from leaching)

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

9022 0 20,425.2 20,425.2

9020 0 3,161.0 3,161.0

549 0 86.7 86.7

615 0 3.61 3.61

78 0 2.54 2.54

553 0 2.19 2.19

25 NR NR NR

82 NR NR NR

448 NR NR NR

567 0 NR NR

459 NR NR NR

664 NR NR NR

74 No Wastewater Produced

NR = Present but data not reported in dcp.

463



Table V-13

WATER USE AND DISCHARGE RATES FOR LEACHING
WET AIR POLLUTION CONTROL

(103 l/kkg of silver produced from leaching)

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

9020 99 15,805.0 158.05

74 99+ 7,021.5 4.01

549 99 2,894.0 28.9

83 79.2 1,753.4 364.7

553 99+ 225.0 0.45

78 100 2.5 0

82 97.4 NR NR

459 100 NR 0

664 100 NR 0

448 NR NR NR

567 65 NR NR

NR = Present but data not reported in dcp.
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Table V-14

WATER USE AND DISCHARGE RATES FOR PRECIPITATION
AND FILTRATION OF NONPHOTOGRAPHIC SOLUTIONS

(103 l/kkg of silver precipitated)

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

9020 0 2,528.8 2,528.8

615 0 252.9 252.9

74 0 29.06 29.06

460 0 13.37 13.37

82 0 NR NR

9023 0 NR NR

578 NR NR NR

NR = Present but data not reported in dcp.
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Table V-IS

WATER USE AND DISCHARGE RATES FOR PRECIPITATION
AND FILTRATION OF NONPHOTOGRAPHIC SOLUTIONS

WET AIR POLLUTION CONTROL

(103 l/kkg of silver precipitated)

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

9020 99 15,805.0 1.58.05

74 99+ 7,021.5 1.62

578 NR NR NR

NR = Present but data not reported in dcp.
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Table V-16

SECONDARY SILVER SAMPLING DATA
NONPHOTO - TREATMENT PLANT SAMPLES - PLANT A

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code Type Source Day 1 Day 2 Day 3 Average

Toxic Pollutants

4. benzene 41 2 ND 0.014 ND NO 0.014
6. carbon tetra- 41 2 NO 0.394 0.305 0.401 0.367

chloride
15. 1)1)2)3-tetra- 41 2 NO NO 0.025 ND 0.025

ch1oroethane
23. chloroform 41 2 0.021 0.04 0.305 ND 0.173
38. ethylbenzene 41 2 NO 0.012 NO * 0.006

+:-- 39. fluoranthene 41 7 * 0.198 0.198(J'\

-...J 47. bromoform 41 2 NO ND 0.013 NO 0.013
48. dich1orobromo- 41 2 NO 2.8 2.4 1.58 2.26

methane
51. chlorodibro- 41 2 NO <0.047 NO NO <0.047

momethane
66. bis(2-ethyI- 41 7 0.016 0.022 0.022

hexyl)phtha1ate
0.03867. butyl benzyl 41 7 NO 0.038

phthalate
68. di-n-buty1 41 7 * 0.082 0.082

phthalate
69. di-n-octyl 41 7 NO 0.069 0.069

phthalate
84. pyrene 41 7 * 0.179 0.179
85. tetrachloro- 41 2 0.011 0.017 * * 0.006

ethylene
<0.01487. trichloro- 41 2 ND <0.014 NO NO

ethylene
114. antimony 41 7 <0.1 1.5 1.5



Table V-16 (Continued)

SECONDARY SILVER SAMPLING DATA
NONPHOTO - TREATMENT PLANT SAMPLES - PLANT A

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code T~ Source Day 1 Day 2 Day 3 Average

115. arsenic 41 7 <0.01 1. 26 1.26
121. cyanide 41 7 0.020 0.075 0.053 0.049
126. silver 41 7 <0.02 6.9 6.9

Nonconventionals

ammonia 41 1 2,200 2,080 1,600 1,960
chemical oxygen 41 7 <5 556 556

.J:'-
demand (COD)

0'\ fluoride 41 7 1.3 2.4 2.4
00 phenols (total; by 41 2 0.008 0.023 0.018 0.016

4-AAP method)
total organic 41 7 4 97 97

carbon (TOC)

Conventionals

oil and grease 41 1 82 5 10 32
total suspended 41 7 14 3,140 3,140

solids (TSS)
pH (standard units) 41 1 7.3 8.1 8.7



Table V-I?

SECONDARY SILVER SAMPLING DATA
NONPHOTO - TREATMENT PLANT SAMPLES - PLANT B

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code Type Source Day 1 DaY' ~ Day ~ Aver8.g~

Toxic Pollutants

6. carbon tetra- 45 1 ND 0.019 0.019
chloride

66. bis(2-ethyl- 45 2 * 0.03 0.03
hexyl) phthalate

118. cadmium 45 2 <0.002 0.1 0.1
119. chromium 45 2 <0.005 <0.05 <0.05

.p- 120. copper 45 2 0.04 0.6 0.6
0'\ 121. cyanide 45 2 0.001 0.001\.0

122. lead 45 2 <0.02 <0.2 <0.2
123. mercury 45 2 <0.0002 0.0001 0.0001
124. nickel 45 2 <0.005 <0.05 <0.05
128. zinc 45 2 <0.06 1 1

Nonconventionals

ammonia 45 1 0.49 0.49
chemical oxygen 45 1 <5 <5 <5.0

demand (COD)
chloride 45 1 41 669 669
phenols (total; b) 45 1 0.011 0.011

by 4-AAP method
total organic 45 1 5 <1 <1. 0

carbon (TOC)



Table V-17 (Continued)

SECONDARY SILVER SAMPLING DATA
NONPHOTO - TREATMENT PLANT SAMPLES - PLANT B

Pollutant

Conventionals

Stream
Code

Concentrations (mg/l, except as noted)
Sample

Type Source Day I Day 2 Day 3 Average

+'
-.....J
o

oil and grease
total suspended

solids (TSS)
pH (standard units)

45
45

45

1
1

I

<1
10
10

9.9

10
10



Table V-I8

SECONDARY SILVER SAMPLING DATA
PHOTO - TREATMENT PLANT SAMPLE - PLANT C

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code Type Source Day 1 Day 2 Day 3 Average

Toxic Pollutants

4. benzene 13 1 0.06 0.06
15 1 * 3.2 ND 1.6
17 1 0.03 0.03

10. 1,2-dichloro- 13 1 0.126 0.126
ethane 15 1 0.044 NO 0.05 0.047

+:'- 17 1 0.26 0.26
-...I
t-'

23. chloroform 13 1 0.404 0.404
15 1 0.076 0.07 0.032 0.0593
17 1 3.18 3.18

.
29. 1,1-dich1oro- 13 1 0.101 0.101

ethylene 15 1 0.013 NO ND 0.013
17 1 3.418 3.418

38. ethylbenzene 13 1 0.014 0.014
15 1 ND 0.036 0.05 0.043
17 1 ND

44. methylene 13 1 0.876 0.876
chloride 15 1 0.086 ND NO 0.086

17 1 0.89 0.89

85. tetrachloro- 13 1 0.012 0.012
methylene 15 1 NO NO NO

17 1 0.041 0.041



Table V-18 (Continued)

SECONDARY SILVER SAMPLING DATA
PHOTO - TREATMENT PLANT SAMPLE - PLANT C

Concentrations (mg/1, except as noted)
Stream Sample

Pollutant Code Type Source Day 1 Day 2 Day 3 Average

86. toluene 13 1 0.019 0.019
15 1 * ND ND *17 1 ND

87. trich1oro- 13 1 0.334 0.334
ethylene 15 1 0.047 ND ND 0.047

17 1 0.19 0.19

~
114. antimony 15 1 0.45 0.45

-.....J 17 1 ND
tv

115. arsenic 15 1 0.7 0.7
17 1 ND

117. beryllium 15 1 <0.02 <0.02
17 1 ND

118. cadmium 15 1 3 3.0
17 1 ND

119. chromium 15 1 8 8.0
17 1 ND...

120. copper 15 1 1 1.0
17 1 ND



Table V-18 (Continued)

SECONDARY SILVER SAMPLING DATA
PHOTO - TREATMENT PLANT SAMPLE - PLANT C

Concentrations (mg/1, except as noted)
Stream Sample

Pollutant Code Type Source Day 1 Day 2 Day 3 Average

121. cyanide 13 1 2.19 2.19
15 1 1.29 1.62 2.04 1.65
17 1 0.098 0.098

122. lead 15 1 3 3.0
17 1 ND

123. mercury 13 1 0.0032 0.0032
.p- IS 1 0.0016 0.0016
........ 17 1 NDw

124. nickel 15 1 4 4.0
17 1 ND

125. selenium 15 1 0.4 0.4
17 1 ND

126. silver 13 1 1 1.0
15 1 1 1.0

127. thallium 13 1 0.65 0.65
15 1 0.2 0.2

128. zinc 15 1 5 5.0
17 1 ND



Table V-18 (Continued)

SECONDARY SILVER SAMPLING DATA
PHOTO - TREATMENT PLANT SAMPLE - PLANT C

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code -'!.ITe Source Day 1 DaY' 2 Day 3 Average

Nonconventionals

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

CONVENTIONALS

+:'- oil and grease 15 1 50 51 195 99
....... 17 1 21 21.0~

pH (standard units) 13 1 7.14
15 1 8.55 7.16 6.97
17 1 6.68
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SECONDARY SILVER SUBCATEGORY

SECTION VI

SELECTION OF POLLUTANT PARAMETERS

Section V of this supplement presented data from secondary silver
plant sampling visits and subsequent chemical analyses. This
section examines that data and discusses the selection or exclu
sion of pollutants for potential limitation. The legal basis for
the exclusion of toxic pollutants under Paragraph 8(a) of the
Settlement Agreement is presented in Section VI of the General
Development Document.

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

The discussion that follows describes the analysis that was per
formed 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 concen
trations used for the toxic metals were the long-term performance
values achievable by lime precipitation, sedimentation, and
filtration. The treatable concentrations used for the toxic
organics were the long-term values achievable by carbon adsorp
tion (see Section VII of the General Development Document 
Combined Metals Data Base).

CONVENTIONAL AND NONCONVENTIONAL 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

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

ammonia
phenols (total; by 4-AAP method)
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total suspended solids (TSS)
pH

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.

Total phenols are detected in all eight samples analyzed. Four
samples contained phenols in concentrations above the treatable
concentration of 0.25 m/gl. Concentrations for all samples
ranged from 0.012 to 62.5 mg/l. Therefore, total phenols are
also selected for consideration for limitation.

Total suspended solids (TSS) concentrations 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 result
ing toxic metals precipitates should not be discharged.. Meeting
a limitation on TSS also aids in removal of precipitated toxic
metals. For these reasons, total suspended solids is considered
for limitation in this subcategory.

The pH values observed in four of seven samples were o\ltside 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.

TOXIC POLLUTANTS

The frequency of occurrence of the toxic pollutants in the waste
water samples taken is presented in Table VI-I. These data pro
vide the basis for the categorization of specific polilltants, as
discussed below. Table VI-l is based on the raw wastewater data
from streams 12, 14, 16, 40, 61, and 230 (see Section \r). Treat
ment p1ant.samples were not considered in the frequency count.
Raw waste stream 44 was not used in the count because i.t con
tained gold, platinum, and palladium processing wastewater in
addition to silver processing wastewater.
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TOXIC POLLUTANTS NEVER DETECTED

Paragraph 8(a) (iii) of the Revised Settlement Agreement allows
the Administrator to exclude from regulation those toxic pollu
tants not detectable by Section 304(h) analytical methods or
other state-of-the-art methods. The toxic pollutants listed
below were not detected in any wastewater samples from this
subcategory; therefore, they are not selected for consideration
in establishing limitations:

2. acrolein
3. acrylonitrile
5. benzidine
8. 1,2,4-trichlorobenzene
9. hexachlorobenzene

12. hexachloroethane
13. l,l-dichloroethane
14. l,l,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. l,2-dichlorobenzene
26. l,3-dichlorobenzene
27. l,4-dichlorobenzene
28. 3,3'-dichlorobenzidine
31. 2,4-dichlorophenol
32. l,2-dichloropropane
33. l,3-dichloropropylene
34. 2,4-dimethylphenol
35. 2,4-dinitrotoluene
36. 2,6-dinitrotoluene
37. l,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
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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
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'-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

TOXIC POLLUTANTS NEVER FOUND ABOVE THEIR ANALYTICAL QUANTIFICA
TION LIMIT

The provision of Paragraph 8(a)(iii) of the Revised Settlement
Agreement excluding from regulation those toxic pollutants which
are not detectable includes those pollutants whose concentrations
fall below EPA's nominal detection limit. The toxic pollutants
listed below were never found above their analytical quantifica
tion concentration in any wastewater samples from this subcate
gory; therefore, they are not selected for consideration in
establishing limitations.

7. chlorobenzene
15. 1,1,2,2-tetrachloroethane
51. chlorodibromomethane
78. anthracene (a)
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81. phenanthrene (a)
90. dieldrin
91. chlordane
92. 4,4'-DDT
93. 4,4'-DDE
98. endrin
99. endrin aldehyde

100. heptachlor
102. a1pha-BHC
103. beta-BHC
104. gamma-BHC
113. toxaphene
116. asbestos

(a) Reported together.

TOXIC POLLUTANTS PRESENT BELOW CONCENTRATIONS ACHIEVABLE BY
TREATMENT

Paragraph 8(a) (iii) of the Revised Settlement Agreement also
allows the exclusion of toxic pollutants which were detected in
quantities too small to be effectively reduced by technologies
known to the Administrator. The pollutants listed below are not
selected for consideration in establishing limitations because
they were not found in any wastewater samples from this subcate
gory above concentrations considered achievable by existing or
available treatment technologies. These pollutants are dis
cussed individually following the list.

1. acenaphthene
30. l,2-trans-dich10roethylene
38. ethylbenzene

Acenaphthene was detected in only one of nine samples analyzed.
That sample contained 0.010 mg/1, which is the treatable
concentration. Since the pollutant was not detected above the
concentration attainable by identified treatment technology,
acenaphthene is not considered for limitation.

1,2-trans-dich10roethylene was found in only one sample above itl
quantification limit. The reported concentration was 0.049 mg/l~
which is below the treatable concentration of 0.1 mg/l. There
fore, 1,2-trans-dichloroethy1ene is not considered for limita
tion.

Ethylbenzene was detected in five of nine samples analyzed.
Three samples contained this pollutant above its quantification
limit, but below its treatable concentration of 0.05 mg/l.
Ethylbenzene concentrations were 0.021, 0,017, and 0.016 mg/l.
Therefore, ethylbenzene is not considered for limitation.
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TOXIC POLLUTANTS DETECTED IN A SMALL NUMBER OF SOURCES

Paragraph 8(a)(iii) allows for the exclusion of a toxic pollutant
if it is detectable in the effluent from only a small number of
sources within the subcategory and it is uniquely related to only
those sources. The following pollutants were not sel€!cted for
limitation on this basis.

11.
23.
44.
47.
66.
67.
68.
69.
70.
84.
85.
86.

106.
107.
108.
109.
110.
Ill.
112.
123.

(b),(c)

1,1 ,I-trichloroethane
chloroform
methylene chloride
bromoform
bis(2-ethylhexyl) phthalate
butyl benzyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate
diethy1 phthalate
pyrene
tetrachloroethylene
toluene
PCB-1242 (b)
PCB-1254 (b)
PCB-122l (b)
PCB-1232 (c)
PCB-l248 (c)
PCB-1260 (c)
PCB-I016 (c)
mercury

Reported together.

Although these pollutants were not selected for consideration- in
establishing nationwide limitations, it may be appropr:iate, on a
case-by-case basis, for the local permitter to specify effluent
limitations.

l,l,l-Trichloroethane was detected at two plants in two of nine
samples, both at concentrations of 0.022 mg/l. The treatability
concentration is 0.01 mg/l for this pollutant. Since it was not
detected in seven other samples, the measurements may be regarded
as specific to the site and not characteristic of the subcategory
as a whole. Also, 1,1,1-trichloroethane cannot be attrfbuted to
specific materials and processes used in the secondary silver
subcategory. All 25 of the secondary silver plants reporting the
presence or absence of toxic pollutants indicated in tlle dcp that
this pollutant was either known or believed to be absent from
their wastewater. Therefore, l,l,l-trichloroethane is not
considered for limitation.

Chloroform was found at concentrations ranging from 0.109 to 1.31
mg/l in five of nine samples. The achievable concentration
treatment for chloroform is 0.1 mg/l. Chloroform cannot be
traced to specific materials or processes associated with the
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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 pollutant was
either known or believed to be absent from their wastewater.
Therefore, chloroform is not considered for limitation.

Methylene chloride was measured at a concentration above its
treatable concentration in three of nine samples in one plant,
with values of 0.67, 3.10, and 3.32 mg/l. The treatable con
centration is 0.1 mg/l. 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 absent
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 only slightly higher than the 0.05 mg/l treatable
concentration. 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 bromoform is present at only one
source, bromoform is assumed to be unique to that source and not
considered for limitation.

Bis(2-ethylhexyl) phthalate was found above its treatable con
centration of 0.01 mg/l in four of five samples. The concentra
tions 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 used 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) phthalate is not considered for limitation.

Butyl benzyl phthalate was measured in two of five samples at
concentrations of 0.052 and 0.054 mg/l. The treatable concen
tration for this pollutant ranges from 0.001 to 0.01 mg/l.
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This pollutant is used as a plasticizer in laboratory and field
sampling equipment. Since it was not detected in thref~ of five
samples, the measurements may be regarded as specific to the site
and not characteristic of the subcategory as a whole. All 25 of
the secondary silver plants reporting the presence or absence of
toxic pollutants indicated in the dcp that this pollutlint was
either known or believed to be absent from their wastewater.
Therefore, butyl benzyl phthalate is not considered for.
limitation.

Di-n-butyl phthalate was found above its treatable concentration
(0.025 mg/l) in two of five samples analyzed. However t this
compound is a plasticizer used in many products found :In manufac
turing 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 bel:leved 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 concentra
tion (0.01 mg/l) in three of five samples analyzed. However,
this compound is a plasticizer used in many products u)und in
manufacturing plants; it is not associated with specific
processes in this subcategory. All 25 of the secondary silver
plants reporting the presence or absence of toxic polilltants
indicated in the dcp that this pollutant was either known or
believed to be absent from their wastewater. Thereforf~,

di-n-ocytl phthalate is not considered for limitation.

Diethyl phthalate was detected above its treatable concentration
(0.025 mg/l) in one of five samples analyzed. However:, this
compound is a plasticizer used in many products found in manufac
turing plants; it is not associated with specific processes in
this subcategory. All 2S of the secondary silver plants report
ing 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 liroitation.

Pyrene was found in one of five samples at a concentration of
2.15 mg/1. The treatable concentration for this pollutant ranges
from 0.001. to 0.01 mg/l. Pyrene was not detected in four other
samples, including two samples from the same plant at the treat
able value. 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. This site-specific result cannot be general
ized as characteristic of the whole subcategory, so pyrene is not
considered for limitation.
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Tetrachloroethylene was detected above its treatable concentra
tion (0.05 mg/l) in two of nine samples.' The concentrations
found were 0.087 and 0.123 mg/l. Tetrachloroethylene was also
found in plant source water and sample blanks. This pollutant is
not attributable to the materials and processes in this subcate
gory and the results cannot be generalized as characteristic of
the subcategory as a whole. 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, tetra
chloroethylene is not considered for limitation.

Toluene was found above its treatable concentration (0.05 mg/l)
in one of nine samples, at 0.057 mg/l. This pollutant is not
attributable to specific materials and processes in this sub
category. 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, toluene is not considered for
limitation.

The seven toxic pollutant PCBIS (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-1221; the second 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 exceeds the treatable concentration
of 0.001 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 unique to that source and are not
considered for limitation.

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 pro
cesses 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.
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TOXIC POLLUTANTS SELECTED FOR CONSIDERATION IN ESTABLISHING
LIMITATIONS

4. benzene
6. carbon tetrachloride

10. 1,2-dichloroethane
29. l,l-dichloroethylene
87. trichloroethylene

114. antimony
115. arsenic
118. cadmium
119. chromium
120. copper
121. cyanide
122. lead
124. nickel
125. selenium
126. silver
127. thallium
128. zinc

Benzene was detected above its treatable concentration (0.05 to
0.010 mg/l) in six of nine samples. The concentrations ranged
from 0.054 to 2.05 mg/l. Since benzene was present in concentra
tions exceeding the concentration achievable by identified treat
ment technology, it is selected for consideration for limitation.

Carbon tetrachloride was found above its treatable concentration
(0.05 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 identi
ified treatment technology, it is selected for consideration for
limitation.

1,2-Dichloroethane was detected above its quantification limit in
four of nine samples in two plants. Two samples, with concentra
tions of 0.58 and 0.156 mg/l, were above the concentration con
sidered attainable by treatment (0.1 mg/l). Since 1,2-dichloro
ethane was present in concentrations exceeding the concentra
tion achievable by identified treatment technology, it is
selected for consideration for limitation.

l,l-Dichloroethylene was measured above its quantification limit
in three of nine samples in two plants. Two samples were above
the treatable concentration (0.1 mg/l) for this pollutant with
concentrations of 0.33 and 6.1 mg/l. Since l,l-dichloroethylene
was present in concentrations exceeding the concentration achiev
able by identified treatment technology, it is selected for
consideration for limitation.
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Trichloroethylene was detected above its treatable concentration
(0.01 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 identi
fied 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 exceed
ing the concentration achievable by identified treatment techno
logy, 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 identi
fied treatment technology, it is selected for consideration for
limitation.

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.

Copper was detected above its treatable concentration (0.39 mg/l)
in all five samples analyzed. The concentrations ranged from
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.

Cyanide was measured above its treatable concentration (0.047
mg/l) in six of nine samples from four of the five waste streams.
The concentrations ranged from 0.132 to 5.95 mg/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 considera
tion for limitation.

Lead was found above its treatable concentration (0.08 mg/l) in
all five samples analyzed. 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 consideration for limitation.

Nickel was measured above its treatable concentration (0.22 mg/I)
in four of five samples. The concentrations ranged from 0.4 to
30.0 mg/l. Since nickel was present in concentrations exceeding
the concentration achievable by identified treatment technology,
it is selected for consideration for limitation.
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Selenium was found above its treatable concentration (0.20mg/l)
in three of five samples. 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 consideration for limitation.

Silver was detected above its quantification limit in three of
five samples analyzed. Concentrations ranged from 0.07 to 5.0
mg/l. Three samples contained silver at concentrations above the
concentration considered attainable by treatment (0.07 mg/l).
Since silver 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 treatable concentration (0.34 mg/l) for this pollutant.
Since thallium was present in concentrations exceeding the con
centration achievable by identified treatment technology, it is
selected for consideration for limitation.

Zinc was measured above 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 concentrations
exceeding the concentration attainable by identified treatment
technology, it is selected for for consideration for limitation.
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Table VI-l

FREQUENCY OF OCCURRENCE OF TOXIC POLLUTANTS
SECONDARY SILVER

RAW WASTEWATER

Analytical Detected Detected
Quantification Treatable Number of Number of Detected Below Below Treat- Above Treat-
Concentration Concentra- Streams Samples Quantification able Concen- able concen-

Pollutant (1IIg/1)(a) tion (mg/l){b) Analyzed ~alyzed ND Concentration traUon tration-----
1. acenaphthene 0.010 0.010 5 5 4 1
2. acrolein 0.010 0.100 5 9 9
3. ac rylonttrlle 0.010 0.01 5 9 9
4. benzene 0.010 0.05 - 0.10 5 9 1 1 1 6
5. benzidine 0.010 0.01 5 5 5
6. carbon tetrachloride 0.010 0.05 5 9 6 3
7. chlorobenzene 0.010 0.025 5 9 6 '3
8. I,2,4-trich1orobenzene 0.010 0.01 5 5 5
9. hexach1orobenzene 0.010 0.01 5 5 5

10. l,2-dich1oroethane 0.010 0.1 5 9 5 2 2
~ 11. l,l,l-trichloroethane 0.010 0.01 5 9 7 2
\0 12. hexachloroethane 0.010 0.01 5 5 5
~ 13. l,l-dich1oroethane 0.010 0.01 5 9 9

14. l,I,2-trichloroethane 0.010 0.1 5 9 9
15. l,l,2,2-tetrachloroethane 0.010 0.05 5 9 8 1
16. chloroethane 0.010 0.01 5 9 9
17. bis(chloromethyl) ether 0.010 0.01 5 9 9
18. bis(2-chloroethyl) ether 0.010 0.01 5 5 5
19. 2-chloroethyl vinyl ether 0.010 0.01 5 9 9
20. 2-chloronaphthalene 0.010 0.01 5 5 5
21. 2,4,6-trichlorophenol 0.010 0.025 5 3 3
22. parachlorometa cresol 0.010 0.05 5 3 3
23. chloroform 0.010 0.1 5 9 4 5
24. 2-chlorophenol 0.010 0.05 5 3 3
25. l,2-dichlorobenzene 0.010 0.05 5 5 5
26. l,3-dichlorobenzene 0.010 0.01 5 5 5
27. l,4-dichlorobenzene 0.010 0.01 5 5 5
28. 3,3'-dich1orobenzidine 0.010 0.01 5 5 5
29. l,l-dichloroethylene 0.010 0.1 5 9 6 1 2
30. l,2-trans-dichloroethylene 0.010 0.1 5 9 8 1
31. 2,4-dichlorophenol 0.010 0.01 5 3 3
32. l,2-dichloropropane 0.010 0.01 5 9 9
33. l,3-dichloropropylene 0.010 0.01 5 9 9
34. 2,4-dimethy1phenol 0.010 0.05 5 3 3
35. 2,4-dinitrotoluene 0.010 0.05 5 5 5
36. 2,6-dinitroto1uene 0.010 0.05 5 5 5
37. 1.2-diphenylhydrazine 0.010 0.05 5 5 5



Table VI-l (Cont inued)

FREQUENCY OF OCCURRENCE OF TOXIC POLLUTANTS
SECONDARY SILVER

RAW WASTEWATER

ADal,tlcal Detected Detected
Quantification Tre.~able ,,_her of "'-her of Detected lel_ Below Treat- Above Trpat-
Concentration Concentra- Strea.a Samples Quantification able Concen- able Concen-

PollutAnt (mg/l)(a) tion (mg/l)(b) Analyzed Analyzed ND Concentration tration tration

38. ethylbenzene 0.010 0.05 5 9 3 3 3
39. fJuoranthene 0.010 0.01 5 5 5
40. 4-ch1orophenyl phenyl ether 0.010 0.01 5 5 5
41. 4-bromophenyl phenyl ether 0.010 0.01 5 5 5
42. bis(2-chloroisopropyl) ~ther 0.010 0.01 5 5 5
43. bis(2-chloroethoxy) methane 0.010 0.01 5 5 5
44. methylene chloride 0.010 0.10 5 9 6 3
45. methyl chloride 0.010 0.01 5 9 9
46. methyl bromide 0.010 0.01 5 9 9
47. bromoform 0.010 0.05 5 9 8
48. dichlorobromomethane 0.010 0.10 5 9 9

.p. 49. trichlorofluoromethane 0.010 0.01 5 9 9

\0 SO. dichlorodifluoromethane 0.010 0.01 5 9 9
N 51. chlorodibromomethane 0.010 0.10 5 9 8 1

52. hexachlorobutadiene 0.010 0.01 5 5 5
53. hexachlorocyclopentadiene 0.010 0.01 5 5 5
54. isophorone 0.010 0.05 5 5 5
55. naphthalene 0.010 0.05 5 5 5
56. nitrobenzene 0.010 0.05 5 5 5
57. 2-nitrophenol 0.010 0.01 5 3 3
58. 4-nitrophenol 0.010 0.05 5 3 3
59. 2,4-dinitrophenol 0.010 0.025 5 3 3
60. 4,6-dinitro-o-cresol 0.010 0.025 5 3 3
61. N-nitrosodimethylamine 0.010 0.01 5 5 5
62. N-nitrosodiphenylamine 0.010 0.01 5 5 5
63. H-n!tro8odJ-n-propylam!ne 0.010 0.01 5 5 5
64. pentachlorophenol 0.010 0.01 5 3 J
65. phenol 0.010 0.05 5 3 3
66. bis(2-ethylhexyl) phthalate 0.010 0.01 5 5 0 1 4
67. butyl benzyl phthalate 0.010 0.001 - 0:01 5 5 5
68. di-n-butyl phthalate 0.010 0.025 5 5 1 2 2
69. di-n-octyl phthalate 0.010 0.01 5 5 2 3
70. diethyl phthalate 0.010 0.025 5 5 4 1
71. dimethyl phthalate 0.010 0.025 5 5 5
72. benzo(a)anthracene 0.010 0.01 5 5 5
73. benzo(a)pyrene 0.010 0.01 5 5 5
74. 3,4-benzofluoranthene 0.010 0.01 5 5 5



Table VI-l (Cont inued)

FREQUENCY OF OCCURRENCE OF TOXIC POLLUTANTS
SECONDARY SILVER

RAW WASTEWATER

Analytical Detected Detected
Quantificat10n Treatable Number of Number of Detected Below Below Treat- Above Treat-
Concentration Concentrs- Streams Samples Qlumtif1cation able Concen- able Concen-

Pollutant (mg/l)(a) tion (mg/l)(b) Analyzed Analyzed NO Concentration tration tration

75. benzo(k)fluoranthene 0.010 0.01 5 5 5
76. chrysene 0.010 0.001 5 5 5
77. acenaphthylene 0.010 0.01 5 5 5
78. anthracene (c) 0.010 0.01 5 5 4
79. benzo(ghi)perylene 0.010 0.01 5 5 5
80. fluorene 0.010 0.01 5 5 5
81. phenanthrene (c) 0.010 0.01 5 5 4 1
62. dibenzo(a.h)anthracene 0.010 0.01 5 5 5
83. indeno(1.2.3-cd)pyrene 0.010 0.01 5 5 5
84. pyrene 0.010 0.001 - 0.01 5 5 4 1
85. tetrachloroethylene 0.010 0.05 5 9 3 2 2 2
86. toluene 0.010 0.05 5 9 2 2 4 1
87. trichloroethylene 0.010 0.01 5 9 5 1 3
88. vinyl chloride 0.010 0.01 5 9 9

.p. 89. aldrin 0.005 0.001 5 5 5
\0 90. dieldrin 0.005 0.01 5 5 3 2W 91. chlordane 0.005 0.01 5 5 2 3

92. 4,4'-DDT 0.005 0.01 5 5 3 2
93. 4.4'-DDE 0.005 0.01 5 5 3 2
94. 4.4'-DDD 0.005 0.01 5 5 5
95. alpha-endosulfan 0.005 0.001 5 5 5
96. beta-endosulfan 0.005 0.01 5 5 5
97. endosulfan Bulfate 0.005 0.01 5 5 5
98. endrin 0.005 0.01 5 5 3 2
99. endrin aldehyde 0.005 0.01 S S 4 1

100. heptachlor 0.005 0.01 5 5 3 2
101. heptachlor epoxfde 0.005 0.01 5 5 5
102. alpha-DUC 0.005 0.01 5 5 4 1
103. beta-BIIC 0.005 0.01 5 5 3 2
104. gamma-DUC 0.005 0.01 5 5 4 1
105. delta-BIIC 0.005 0.01 5 5 5
106. PCJl-1242 (d) 0.005 0.001 5 5 4 1
107. PCB-1254 (d) 0.005
108. PCB-l221 (d) 0.005
109. PCB-1232 (e) 0.005 0.001 5 5 4 1
HO. rCB-1248 (e) 0.005
Ill. PCB-1260 (e) 0.005
112. PCB-I016 (e) 0.005



Table VI-l (Continued)

FREQUENCY OF OCCURRENCE OF TOXIC POLLUTANTS
SECONDARY SILVER

RAW WASTEWATER

Analytical Detected Detected
Quanti fication Treatable Nu1aber of !IulIlber of Detected Below Below Treat- Above Treat-
Concentration Concentra- !ltreams Samples Quantification able Concen- able Concen-

Pollutant (mg/l)(a) tion (mg/l)(b) Analyzed Analyzed ND Concentration tration tration

113. toxaphene 0.005 0.01 5 5 3 2
114. ant illlOny 0.100 0.47 5 5 2 3
115. arsenic 0.010 0.34 5 5 3 2
116. asbestos 10 HFL 10 HFL 2 2 1 1
117. beryllium 0.010 0.20 5 5 5
118. cadmium 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
121. cyanide 0.02 (f) 0.047 5 9 1 2 6
122. lead 0.020 0.08 5 5 5
123. mercury 0.0001 0.036 4 4 1 2 1
124. nickel 0.005 0.22 5 5 1 4
125. selenium 0.01 0.20 5 5 2 3

.p.. 126. silver 0.02 0.07 5 5 2 3
\.0

127. thalliU1ll 0.100 0.34 5 5 3 1 1
~

128. zinc 0.050 0.23 5 5 5
129. 2,3,7,8-tetrachlorodibenzo- Not Analyzed

p-dfoxin (TCDD)

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

(b) Treatable concentrations are based on performance of lime precipitation, sedimentation, and filtration.

(c),(d),(e) Reported together.

(f) Analytical quantification concentration for EPA Method 335.2, Total Cyanide Methods for Chemical Analysis of Water and Wastes. EPA-600/4-79-020,
March 1979.



SECONDARY SILVER SUBCATEGORY

SECTION VII

CONTROL AND TREATMENT TECHNOLOGIES

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 cur
rently practiced by the secondary silver subcategory for each
waste stream.

CURRENT CONTROL AND TREATMENT PRACTICES

Control and treatment technologies are discussed in general in
Section VII of the General Development Document. The basic prin
ciples of these technologies and the applicability of wastewater
similar to that found in this subcategory are presented there.
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 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 combined waste streams are
presented in Section V). Generally, these pollutants are present
in each of the waste streams at concentrations above treatabil
ity, 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. Seven plants in this subcate
gory currently have combined wastewater treatment systems, five
have lime precipitation and sedimentation, and three have lime
precipitation, sedimentation and filtration. As such, four
options have been selected for consideration for BPT, BAT, BDT,
BCT, and pretreatment in this subcategory, based on combined
treatment of these compatible waste streams.

FILM STRIPPING

The emulsion resulting from the stripping of photographic film
can be screened and rinsed, producing wastewater. Three of the
eight 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, and suspended solids. One plant treats film
stripping wastewater in an activated sludge system. Two plants
reported no wastewater treatment.
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FILM STRIPPING WET AIR POLLUTION CONTROL

One of the eight plants engaged in film stripping uses a wet
scrubber to control air emissions. Toxic organics, toxic metals,
phenolics, suspended solids, and cyanide should be present at
treatable concentrations. This plant practices 99+ pe!rcent
recycle of film stripping scrubber water. Treatment of the
wastewater consists of neutralization, flocculation, and
sedimentation.

PRECIPITATION AND FILTRATION OF FILM STRIPPING SOLUTIONS

Depleted silver solutions from film stripping must be discarded
after precipitation. Four of six plants discharge thi.s waste
water. Toxic organics, toxic metals, suspended solids, phenol
ics, and cyanide should be present at treatable concentrations.
No plants reported recycling this wastewater. Treatment at one
plant consists of an activated sludge system. Another plant
treats by neutralization with caustic soda or acid, flocculation
by polymer addition, and settling. Two plants discharge into
municipal sewer lines without treatment.

PRECIPITATION AND FILTRATION OF FILM STRIPPING SOLUTIONS WET AIR
POLLUTION CONTROL

One plant uses a wet scrubber to control air emissions from a
precipitation process. Toxic organics, toxic metals, cyanide,
phenolics, and suspended solids should be found at treatable con
centrations in the scrubber wastewater. The scrubber wastewater
recycle is 99 percent. Treatment before discharge consists of
neutralization, flocculation (with a polymer agent), ~lnd set
tling.

PRECIPITATION AND FILTRATION OF PHOTOGRAPHIC SOLUTIONS

Silver-free solutions are usually discarded after precipitation.
Nine of the 15 plants precipitating photographic solutions pro
duce wastewater from this process. Treatable concentrations of
ammonia and toxic metals characterize this wastewater. Most sus
pended solids will have been removed with the silver precipitate
during filtration. There are no plants that recycle this waste
water. A number of treatment methods are applied before this
wastewater is discharged. They are:

1. Neutralization - two plants,
2. Neutralization and sedimentation - one plant,
3. Neutralization, sedimentation, and filtration - two

plants, and
4. Activated sludge system - one plant.
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PRECIPITATION AND FILTRATION OF PHOTOGRAPHIC SOLUTIONS WET AIR
POLLUTION CONTROL

Four plants use wet scrubbers on precipitation and filtration
processes. The wastewater characteristics are similar to scrub
ber wastewater from film stripping precipitation because of the
similar materials and processes used. Toxic organics, metals,
phenolics, cyanide, and suspended solids should be present in
this wastewater at treatable concentrations. One plant prac
tices complete recycle of silver solution scrubber water. The
three others practice partial recycle of the scrubber liquor
(from 68 to >99+ percent). The following treatment schemes are
currently in use in the subcategory:

1. 100 percent evaporation - one plant,
2. Neutralization - one plant,
3. Contractor disposal - one plant, and
4. No treatment - one plant.

ELECTROLYTIC REFINING

Wastewater discharges from electrolytic refining consist of spent
electrolyte solution. Of the 20 plants having an electrolytic
refining process, 12 discharge wastewater. This wastewater
should contain treatable concentrations of carbon tetrachloride,
pyrene, bromoform, benzene, and tetrachloroethylene. Toxic
metals, ammonia, cyanide, and suspended solids are present above
treatable concentrations. One plant reported recycling the spent
electrolyte to a precipitation process. The following treatment
methods are currently practiced:

1
2.
3.

4.
5.

6.

No treatment - seven plants,
Neutralization - one plant,
Precipitation with sodium chloride and sedimentation 
one plant,
Contractor disposal - one plant,
Chemical reduction, neutralization, and sedimentation 
one plant, and
Flocculation and sedimentation - one plant.

FURNACE WET AIR POLLUTION CONTROL

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:

1. Baghouse - seven plants,
2. Dry electrostatic precipitator (ESP) - one plant,
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3. Wet electrostatic precipitator - one plant,
4. Wet scrubber - five plants,
5. Baghouse and wet scrubber - three plants,
6. Scrubber and ESP - one plant, and
7. Afterburners (for incinerators).

Toxic organics, metals, phenolics, cyanide, and suspended solids
should be present at treatable concentrations in the wastewater
produced by wet air pollution control. Seven plants producing
this wastewater practice complete recycle. Four others practice
partial recycle (>99 percent). Treatment methods used are:

1. No treatment - one plant,
2. 100 percent evaporation - one plant,
3. Neutralization, flocculation with polymer, and sedimen

tation - one plant, and
4. Contractor disposal - one plant.

CASTING CONTACT COOLING WATER

Of the 44 secondary silver plants, 28 have casting operations, 11
using contact cooling water. One plant achieves zero discharge
through evaporation and no plants practice recycle. Casting con
tact cooling water should contain dissolved and suspended solids,
and metals. Current treatment methods used are:

1. Neutralization - two plants,
2. Neutralization, flocculation with polymer, and

filtration - one plant,
3. Neutralization and sedimentation - one plant, and
4. No treatment - seven plants.

CASTING WET AIR POLLUTION CONTROL

Air emissions from casting operations are controlled in four
plants. Two plants use baghouses, one plant uses a wet scrubber,
and another reported a scrubber and a baghouse. Water from
scrubbers should contain treatable concentrations of toxic
metals, suspended solids, and organics and must be treated before
recycling. One plant practices complete recycle of the scrubber
water, the other plant recycles 99+ percent. Nq treatment of
this wastewater was reported.

LEACHING

Of the 15 nonphotographic silver plants that leach, 12 discharge
wastewater. This wastewater should contain treatable concentra
tions of toxic organics and metals, ammonia, cyanide, phenolics,
and suspended solids. One plant practices complete recycle of
the wastewater. The other plants do not recycle. One plant
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recovers precious metals from the waste by electrolysis.
Wastewater treatment methods used are:

1. Neutralization - one plant,
2. Neutralization, sedimentation, and filtration - two

plants, and
3. Contractor disposal - two plants.

LEACHING WET AIR POLLUTION CONTROL

Twelve plants that leach nonphotographic materials reported air
emissions controls. Devices commonly used are packed bed, spray
tower, and venturi scrubbers. Eight plants discharge wastewater,
which should contain treatable concentrations of toxic organics,
toxic metals, ammonia, cyanide, and 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:

1. Neutralization - one plant,
2. Neutralization, sedimentation, and filtration - two

plants, and
3. No treatment - five plants.

PRECIPITATION AND FILTRATION OF NONPHOTOGRAPHIC SOLUTIONS

Seven of the nine nonphotographic silver plants with this process
produce wastewater. This wastewater should contain toxic organ
ics, toxic metals, ammonia, cyanide, phenolics, and suspended
solids. No plants reported recycling this waste stream. Treat
ment methods for this wastewater consist of:

1. Neutralization and sedimentation - two plants,
2. Neutralization, sedimentation, and filtration - two

plants,
3. Contractor disposal - one plant, and
4. No treatment - two plants.

PRECIPITATION AND FILTRATION OF NONPHOTOGRAPHIC SOLUTIONS WET AIR
POLLUTION CONTROL

Scrubbers are used in four plants to control fumes from precipi
tation and filtration processes. This wastewater should contain
treatable concentrations of toxic organics, toxic metals, pheno
lics, cyanide, and suspended solids. Three plants discharge this
wastewater while two plants practice 99+ percent recycle. Scrub
ber water is commonly combined with other process wastewater and
treated in a central plant facility. Treatment methods used
are:

1. Neutralization - one plant, and
2. Neutralization, sedimentation, and filtration - two

plants.
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CONTROL AND TREATMENT OPTIONS CONSIDERED

Based on an examination of the wastewater sampling data, four
control and treatment technologies that effectively control the
pollutants found in secondary silver wastewaters were selected
for evaluation. These technology options are discussed below.

Other treatment technologies included activated alumina adsor
ption (Option D) and reverse osmosis (Option F). Although these
technologies are theoretically applicable to wastewatlers gener
ated in the secondary silver subcategory, they were not selected
for evaluation because they are not demonstrated in the nonfer
rous metals manufacturing category, nor are they clearly
transferable.

OPTION A

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 the combined stream of precipitation and filtration of
photographic and nonphotographic solutions. Preliminary treat
ment is followed by lime and settle (chemical precipit:ation and
sedimentation) applied to the combined stream steam stripper
effluent and the combined stream of all other wastewater. Chemi
cal precipitation is used to remove metals and fluoride by the
addition of lime followed by gravity sedimentation. Suspended
solids are also removed from the process.

OPTION B

Option B for the secondary silver subcategory consist8 of the
ammonia steam stripping, lime precipitation, and sedimentation
technology considered in Option A plus control technologies to
reduce the discharge of wastewater volume. Water recycle and
reuse of scrubber water and casting contact cooling water are the
principal control mechanisms for flow reduction.

OPTION C

Option C for the secondary silver subcategory consists of the
ammonia steam stripping, in-process flow reduction, lime pre
cipitation, and sedimentation technology considered in Option B
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 and
fluoride, beyond the concentration attainable by gravi.ty
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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OPTION E

Option E for the secondary silver subcategory consists of the
ammonia steam stripping, in-process flow reduction, lime pre
cipitation, 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.
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SECONDARY SILVER SUBCATEGORY

SECTION VIII

COSTS, ENERGY, AND NONWATER QUALITY ASPECTS

This section describes the method used to develop the costs
associated with the control and treatment technologies discussed
in Section VIr for wastewaters from secondary silver plants. The
energy requirements of the considered options as well as solid
waste and air pollution aspects are also discussed. Section VIII
of the General Development Document provides background on the
capital and annual costs for each of the technologies discussed
herein.

The various sources of wastewater that have been discussed
throughout this document are combined into two groups. These
groups are based on the source of raw materials in the secondary
silver subcategory: photographic and nonphotographic. These
groups are selected because the combinations of wastestreams in
each is representative of the processing that occurs in most
plants. In addition, the wastestreams associated with each group
also require varying degrees of preliminary treatment with
ammonia steam stripping. This will be discussed further below.
Since all the plants in the subcategory can be classified in one
or the other or both of these groups, a division of the waste
streams along these lines is appropriate. The wastewater sources
in the secondary silver subcategory have been divided for the
purposes of cost estimation as follows:

Photographic Group

1. Film stripping
2. Film stripping wet air pollution control
3. Precipitation and filtration of film stripping

solutions
4. Precipitation and filtration of film stripping

solutions
wet air pollution control

5. Precipitation and filtration of photographic solutions
6. Precipitation and filtration of photographic solutions
7 wet air pollution control
8. Electrolytic refining
9. Furnace wet air pollution control

10. Casting contact cooling water
11. Casting wet air pollution control.

Nonphotographic Group

1. Leaching
2. Leaching wet air pollution control
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3. Precipitation and filtration of nonphotographic
solutions

4. Precipitation and filtration of nonphotographic
solutions wet air pollution control

5. Furnace wet air pollution control
6. Electrolytic refining
7. Casting contact cooling water
8. Casting wet air pollution control.

Plants which process both photographic and nonphotographic mate
rials are included in the photographic group, since the processes
in both groups are similar and the photographic group encompasses
the waste streams requiring preliminary treatment for the second
ary silver subcategory.

Section VI indicated that significant pollutants or pollutant
parameters in the secondary silver subcategory are copper, zinc,
TSS, ammonia, and pH. As explained in Section VI of the General
Development Document, metals are most economically removed by
chemical precipitation, sedimentation, and filtration. Ammonia
may be removed from waste streams by steam stripping, ,and
activated carbon is a technology for removing organics.

TREATMENT OPTIONS COSTED FOR EXISTING SOURCES

As discussed in Section VII, four control and treatment options
have been developed for both the photographic group and the non
photographic group. Cost estimates in the form of annual cost
curves were developed for each of these control and treatment
options. The options are summarized below and schematically pre
sented in Figures X-I through X-4.

OPTION A

Option A requires preliminary ammonia steam stripping treatment,
and end-of-pipe technology consisting of lime precipitation and
sedimentation. The cost curves for the photographic group assume
that 94 percent of the combined wastewaters undergo preliminary
ammonia steam stripping treatment, while the nonphotographic
group cost curves assume 25 percent. Specific streams that will
require ammonia steam stripping preliminary treatment include
precipitation and filtration of photographic solutions waste
water, and precipitation and filtration of nonphotographic
solutions wastewater.

OPTION B

Option B requires in-process flow reduction measures, preliminary
ammonia steam stripping treatment, and end-of-pipe treatment
technology consisting of lime precipitation and sedimentation.
The in-process flow reduction measures consist of the recycle of
wet air pollution control water, through holding tanks, and the
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recycle of casting contact cooling water through cooling towers.
The holding tank cost curve is based on a retention time of one
day for the scrubber water which is to be recycled. To determine
the cost of Option B, the holding tank and cooling tower costs
are added to the cost of Option A.

OPTION C

Option C requires the in-process flow reduction measures of
Option B, preliminary ammonia steam stripping treatment, and
end-of-pipe treatment technology consisting of lime precipita
tion, sedimentation, and multimedia filtration. The cost curves
developed for Option C do not include the cost of in-process flow
reduction. Therefore, the total cost of Option C is determined
by adding the holding tank and cooling tower costs to the costs
determined from the Option C cost curves.

OPTION E

Option E requires the in-process flow reduction measures of
Option Band C, preliminary ammonia steam stripping treatment,
and end-of-pipe treatment technology consisting of lime precipi
tation, sedimentation, multimedia filtration, and activated
carbon adsorption. The cost curves developed for Option E do not
include the cost of in-process flow reduction. Therefore, the
total cost of Option E is determined by adding holding tank and
cooling tower costs to the costs determined from the Option E
cost curves.

The cost curves for the options summarized above are presented in
the figures listed below the respective options which the curves
are based on are also shown.

Group

Photographic
Nonphotographic

Figure VIII

1-3
4-6

Option Costed

A, C, E
A, C, E

The holding tank and cooling tower cost curves are presented in
Figures VIII-7 and VIII-B, respectively.

NONWATER QUALITY ASPECTS

A general discussion of the nonwater quality aspects of the con
trol and treatment options considered for the nonferrous metals
category is ~ontained 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.

ENERGY REQUIREMENTS

The methodology used for determining the energy requirements for
the various options is discussed in Section VIII of the General
Development Document. Briefly, the energy usage of the various
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options is determined for the secondary silver plant with the
median wastewater flow. The energy usage of the options is then
compared to the energy usage of the median secondary silver
energy consumption plant. As shown in Table VIII-I, the most
energy intensive option is reverse osmosis, which increases the
median secondary silver energy consumption by 0.25 percent. The
remaining three options would increase this plant's energy con
sumption by less than 0.25 percent.

SOLID WASTE

Sludges associated with the secondary silver subcategory will
necessarily contain additional quantities (and concentrations) of
toxic metal pollutants. Wastes generated by secondary metals
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 regulations implementing Section 3001 of the Resource
Conservation and Recovery Act. None of these wastes is 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, sedimenta
tion, 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
wastewater sludges will similarly not be EP toxic if the
recommended technology is applied.

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 must test the waste to determine if
the wastes meet any of the characteristics of hazardous waste
(see 40 CFR 262.11).

If these wastes should be identified or are listed as hazardous,
they will come within the scope of RCRA's "cradle to grave"
hazardous waste management program, requiring regulation from the
point of generation to point of final disposition. EPA's
generator standards would require generators of hazardous non
ferrous 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 trans
porter 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) .
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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 dump
ing standards, implementing 4004 of RCRA. See 44 FR 53438
(September 13, 1979). The Agency has ~alculated as part of the
costs for wastewater treatment the cost of hauling and disposing
of these wastes. For more details, see Section VIII of the
General Development Document.

AIR POLLUTION

There is no reason to believe that any substantial air pollution
problems will result from implementation of ammonia steam strip
ping chemical precipitation, sedimentation, multimedia filtration
and activated carbon adsorption. These technologies transfer
pollutants to solid waste and do not involve air stripping or any
other physical process likely to transfer pollutants to air.
Water vapor containing some particulate matter will be released
in the drift from the cooling tower systems which are used as the
basis for flow reduction in the secondary silver subcategory.
However, the Agency does not consider this impact to be
significant.
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Table VIII-l

ENERGY REQUIREMENTS

Usige-::..L
Option A

Maximum Energy Requirement (Btu/Yr) and
Percent of Median Plant Energy Consumption

0.25

Option E
Usage ---l-

8.8 x 1070.22

Option C
Usage ~

7.62 x 1070.22

Option B
Usage -,;-

7.62 x 1070.072.44 x 107

Median
Size
Plant

By Flow
(gal/day)
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Median of
Total Plant

Energy
Consumption

(Btu/Yr)

3.498 x 1010
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SECONDARY SILVER SUBCATEGORY

SECTION IX

BEST PRACTICABLE CONTROL TECHNOLOGY
CURRENTLY AVAILABLE

This section defines the effluent characteristics attainable
through the application of best practicable control technology
currently available (BPT) , Section 301(b)(a)(A). BPT reflects
the existing performance by plants of various sizes, ages, and
manufacturing 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 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 facili
ties 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 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 predict~on

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.

TECHNICAL APPROACH TO BPT

The Agency studied 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
plants were sampled and the wastewaters analyzed. Some of the
factors which must be considered in establishing effluent limi
tations 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.
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As explained in Section IV, the secondary silver subcategory has
been subdivided into 14 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 14 subdivisions.

For each of the subdivisions, a specific approach was followed
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 deter
mined 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 ana
lyzed to determine (1) whether or not operations included gener
ated 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 waste
water, 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
practices within the subcategory. The BPT normalized flow is
based on the average of all applicable data. Plants 'with normal
ized 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 loadings were
calculated for each wastewater source or subdivision. This cal
culation was made on a stream-by-stream basis, primari.ly because
plants in this category may perform one or more of the operations
in various combinations. The mass loadings (milligrams of pollu
tant per metric ton of production unit - mg/kkg) were calculated
by multiplying the BPT normalized flow (l/kkg) by the achievable
treatment concentrations using the BPT treatment system (mg/l)
for each pollutant parameter to be limited under BPT.

The mass loadings which are allowed under BPT for each plant will
be the sum of the individual mass loadings for the various waste
water 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 efflu
ent limitations for these combined wastewaters are based on the
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various wastewater sources which actually contribute to the com
bined 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 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 subcategory.

BPT effluent limitations are based on the average of the dis
charge flow rates for each source; consequently, the treatment
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 wastewater
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 applica
tion of water flow controls within the process to limit the
volume of wastewater 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.

INDUSTRY COST AND POLLUTANT REDUCTION BENEFITS

In balancing costs in relation to effluent reduction benefits,
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 BPT. See Weyerhauser
Company v. Costle, 590 F.2d 1011 (D.C. Cir. 1978).
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The methodology for calculating pollutant reduction benefits and
plant compliance costs is discussed in Section X. Tables X-2 and
XII-l show the estimated pollutant reduction benefits for each
treatment option for direct and indirect dischargers. Compliance
costs are presented in Table X-3.

BPT OPTION SELECTION

The best practicable tecnology consists of chemical precipita
tion and sedimentation (lime and settle technology) with ammonia
steam stripping preliminary treatment of wastewaters containing
treatable concentrations of ammonia. The best practicable
technology is presented schematically in Figure IX-I. BPT is
equivalent to Option A described in Section X.

Ammonia steam stripping is demonstrated in the nonferrous metals
manufacturing category. One plant in the secondary alurninum
subcategory, one plant in the secondary lead subcategory, two
plants in the primary columbium-tantlaum subcategory, and four
plants in the primary tungsten subcategory reported steam
stripping in-place.

EPA believes that performance data from the iron and steel
manufacturing category provide a valid measure of this techno
logy'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 waHtewater
matrices.

Chemical analysis data were collected of raw waste (trel:ltment
influent) and treated waste (treatment effluent) from one coke
plant of the iron and steel mnufacturing 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 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
sIver subcategory contained ammonia concentrations of 1,202 and
4,630 mg/l.

The proposed BPT will result in the removal of approximately
27,070 kg/yr of toxic pollutants and 578,350 kg/yr of ammonia
from the estimated raw discharge. The estimated capital cost of
BPT is $124,000 (1978 dollars) and the estimated annual cost is
$263,000 (1978 dollars).
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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 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 14 wastewater sources are discussed below and
summarized in Table IX-I. 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 pro
duction normalizing parameters, or PNP's, 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.

FILM STRIPPING

The BPT wastewater discharge rate for film stripping is 1,619,000
l/kkg (388,300 gal/ton) of silver produced from film stripping.
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.

FILM STRIPPING WET AIR POLLUTION CONTROL

The BPT wastewater discharge rate for film stripping wet air
pollution control is 15,580 l/kkg (3,737 gal/ton) of silver
produced from film stripping, based on 99 percent recycle. This
rate is allocated only for plants practicing wet air pollution
control for film stripping. One plant reported th~s wastewater,
recycling 99+ percent. This plant uses the same scrubber to
control air emissions from film stripping and film stripping
precipitation. Since the BPT limitation is based on 99 percent
recycle, this plant meets the BPT discharge rate.

PRECIPITATION AND FILTRATION OF FILM STRIPPING SOLUTIONS

The BPT wastewater discharge rate for film stripping precipita
tion and filtration waste streams is 1,851,000 llkkg (444,000
gal/ton) of silver precipitated. Of the six plants with this
process, four reported producing wastewater. The BPT rate is
based on the average discharge rate of two plants, which generate
3,623,000 and 74,170 l/kkg (869,000 and 17,790 gal/ton). A third
plant reported insufficient data to calculate the discharge rate.
Another plant reported this waste stream as a combination of pho
tographic and nonphotographic wastewater, therefore this plant
also was omitted from the calculation. The distribution of
wastewater rates for this waste stream is presented in Section V
(Table V-3).
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PRECIPITATION AND FILTRATION OF FILM STRIPPING SOLUTIONS WET AIR
POLLUTION CONTROL

The BPT wastewater discharge rate for film stripping precipita
tion and filtration wet scrubbing is 15,580 l/kkg (3,737 gal/ton)
of silver precipitated, based on 99 percent recycle. This rate
is allocated only for plants which use wet air pollution control
on precipitation or filtration processes for film stripping
solutions. One plant reported this wastewater, recycling 99+
percent. This plant uses the same scrubber to control air emis
sions from film stripping and film stripping precipitation.
Since the BPT rate is based on 99 percent recycle, this plant
currently meets the BPT discharge rate.

PRECIPITATION AND FILTRATION OF PHOTOGRAPHIC SOLUTIONS

The BPT wastewater discharge rate for the precipitation and
filtration of photographic solutions is 854,000 l/kkg (204,850
gal/ton) of silver precipitated. Of the 15 plants reporting this
process, nine discharge wastewater. Four plants did not provide
sufficient data to calculate discharge rates. The discharge
rates for the five other plants range from 50,600 l/kkg (12,100
gal/ton) to 2,890,000 l/kkg (693,000 gal/ton). Wastewater dis
charge rates are presented in Table V-4. The BPT rate is based
on the average of the discharge rates of these five plants. Four
of the five plants reporting this discharge meet the :8PT dis
charge rate.

PRECIPITATION AND FILTRATION OF PHOTOGRAPHIC SOLUTIONS WET AIR
POLLUTION CONTROL

The BPT wastewater discharge rate for precipitation and filtra
tion of photographic solutions wet air pollution control is
390,000 l/kkg (93,600 gal/ton) of silver precipitated. This rate
is allocated only to plants having wet air pollution control for
precipitation and filtration of photographic solutions. Of the
15 plants that have this process, four use wet air polluti.on con
trol devices. Three of the four plants did not report. sufficient
production data to calculate a discharge rate for this waste
stream, although sufficient data was reported to determine recy
cle practices. One of the four plants achieves zero discharge of
this waste stream through complete recycle, while two plants
practice 99 percent recycle or greater. The fourth plant recy
cles 68 percent of its precipitation and filtration of photo
graphic solutions wet air pollution control water. Thus,
extensive recycle is possible for this wastewater stream.
However, zero discharge may not be technically feasible unless
(1) a recycle system controls dissolved solids buildup; (2) the
wastewater is evaporated; or (3) this wastewater can be reused in
another production operation that can accept water of this qual
ity. Some of these zero-discharge possibilities are site
specific and, therefore, are not applicable to all sec:ondary
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silver pollutants that generate this wastewater. Therefore, a
BPT wastewater discharge rate is allocated for precipitation and
filtration of photographic solutions wet air pollution control.
This discharge rate is 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. The Agency's general policy is 90 per
cent recycle, however, the plant that the discharge rate is based
on recycles 99.9 percent of this wastewater, and two other plants
practice 99 and 100 percent recycle. Thus 99 percent recycle
represents current subcategory practices for precipitation and
filtration of photographic solutions wet air pollution control
water.

ELECTROLYTIC REFINING

The BPT wastewater discharge rate for electrolytic refining is
24,316 l/kkg (5,833 gal/ton) of silver refined. Of the 20 plants
reporting electrolytic refining operations, 12 produce waste
water. Four plants reported insufficient data to calculate dis
charge rates. Data from seven plants, with discharge rates rang
ing from 2,190 l/kkg (525 gal/ton) to 63,221 l/kkg (15,165 gall
ton), were used to calculate the BPT rate. Only one plant prac
tices recycle of this wastewater and achieves zero discharge by
100 percent reuse. The distribution of wastewater rates for
electrolytic refining is presented in Table V-7. Five of the
seven discharging plants meet the BPT discharge rate.

FURNACE WET AIR POLLUTION CONTROL

The BPT wastewater discharge rate for the furnace air wet scrub
bing stream is 21,519 l/kkg (5,162 gal/ton) of silver smelted,
roasted, or dried. This rate is allocated only for plants
practicing wet air pollution control for furnace emissions.
Emissions from furnace operations are controlled by 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 precipi
tators. Of the 19 plants reporting furnace air pollution
control, 11 produce waste streams. Seven of the eleven plants
achieve zero discharge through 100 percent recycle. Two of the
four plants that discharge this waste stream practice 99 percent
recycle or greater, while one plant uses a once-through opera
tion. The remaining plant did not report production or waste
water flow data for this waste stream. Water use and discharge
rates are presented in Table V-9. The BPT discharge rate is
based on 99 percent recycle of the average water use at the three
plants for which discharge rates were determined. The 99 percent
recycle basis represents current subcategory practices since nine
of the eleven plants that produce this waste stream recycle 99
percent or greater. Each of those nine plants meets the BPT
discharge rate.
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CASTING CONTACT COOLING WATER

The BPT wastewater discharge rate for casting contact cooling
water is 12,035 l/kkg (2,887 gal/ton) of silver cast. Casting is
done in 28 secondary silver plants, 11 plants using contact
cooling water. One of the ten plants achieves zero discharge of
this waste stream through evaporation. None of the remaining
nine plants practi~e recycle or reuse. Five of the nine plants
reported sufficient data to calculate a discharge rate" The
discharge rates from the five reporting plants range from 1,340
l/kkg (320 gal/ton) to 47,416 l/kkg (11,374 gal/ton). Wastewater
rates are presented in Table V-10. The BPT discharge rate is the
average discharge rate of these five plants. Only one of the
five plants does not meet the BPT rate.

CASTING WET AIR POLLUTION CONTROL

The BPT wastewater discharge rate for the casting wet scrubber
waste stream is 4,741 l/kkg (1,137 gal/ton) of silver cast. This
rate is allocated only for plants practicing wet air pollution
control for casting. Only four plants of the 28 with casting
operations use air pollution control. Two plants use dry systems
and one recycles 100 percent. One plant, using 99.7 percent
recycle, reported a discharge rate of 4,741 l/kkg (1,137 gal/ton)
for processing photographic and nonphotographic materials. The
BPT rate is based on this plant.

LEACHING

The BPT discharge rate for plants with nonphotographic leaching
processes is 2,780 l/kkg (667 gal/ton) of silver produced from
leaching. Of the 15 plants using this process, 12 discharge
wastewater. Six plants supplied sufficient information to calcu
late discharge rates. Three plants with once-through discharge
had rates ranging from 2,190 l/kkg (525 gal/ton) to 3,611 l/kkg
(866 gal/ton). The BPT rate is an average of the discharge from
these three plants. Three other once-through dischargers report
ed rates ranging from 86,690 l/kkg (20,800 gal/ton) to 20,425,200
l/kkg (4,899,400 gal/ton). The rates from these three plants
were omitted from the BPT rate calculation because there is no
reason to believe that water is needed in these amounts, in light
of rates from the other plants. Table V-12 shows the distribu
tion of wastewater rates for leaching.

LEACHING WET AIR POLLUTION CONTROL

The BPT wastewater discharge rate for nonphotographic leaching
wet scrubbing is 142,389 l/kkg (35,155 gal/ton) of sil',er
produced from leaching. This rate is allocated only for plants
using wet air pollution control on leaching processes. Three
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plants achieve zero discharge through 100 percent recycle or
reuse. The recycle in seven additional plants ranges from 65 to
99+ percent, four of those using at least 99 percent. Some of
the zero discharge possibilities are site-specific and are not
applicable on a nationwide basis. The BPT discharge rate is
based on the average of five plants with discharge rates ranging
from 450 to 364,700 l/kkg (110 to 37,900 gal/ton). Insufficient
data to calculate a discharge rate was reported from three of the
eight discharging plants. Three of the eight discharging plants
meet the BPT rate. Water use and discharge rates are shown in
Table V-13.

PRECIPITATION AND FILTRATION OF NONPHOTOGRAPHIC SOLUTIONS

The BPT wastewater discharge rate for nonphotographic precipita
tion and filtration is 98,577 l/kkg (23,650 gal/ton) of silver
precipitated. Of the nine plants using this process, two produce
no wastewater. Three plants supplied insufficient information to
calculate discharge rates. Four plants are once-through dis
chargers with rates ranging from 13,374 l/kkg (3,208 gal/ton) to
2,528,800 l/kkg (606,600 gal/ton). Table V-14 presents the
wastewater rates for this waste stream. The BPT discharge rate
is based on the average discharge rate of three of these plants.
The plant with the 2,528,800 l/kkg (606,600 gal/ton) rate was not
considered in the average because this discharge rate is nearly
ten times that of the next highest plant. Two of the discharging
plants meet the BPT rate.

PRECIPITATION AND FILTRATION OF NONPHOTOGRAPHIC SOLUTIONS WET AIR
POLLUTION CONTROL

The BPT wastewater discharge rate for nonphotographic precipita
tion and filtration wet scrubbing is 79,931 l/kkg (19,173 gall
ton) of silver precipitated. Three plants produce this waste
stream. The BPT discharge rate is the average discharge rate of
two of these plants. One plant did not report sufficient data to
determine its discharge rate. Wastewater rates are presented in
Table V-I5.

REGULATED POLLUTANT PARAMETERS

The raw wastewater concentrations from individual operations and
the subcategory as a whole were examined to select certain pol
lutant parameters for limitation. This examination and evalu
ation was presented in Section VI. Five pollutants are selected
for limitation under BPT and are listed below:

120. copper
128. zinc

ammonia (N)
total suspended solids (TSS)
pH
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EFFLUENT LIMITATIONS

The concentrations achievable by application of the proposed BPT
treatment are explained in Section VII of the General Development
Document and summarized there in Table VII-19. The achievable
treatment concentrations (both one-day maximum and monthly aver
age values) are multiplied by the BPT normalized discharge flows
summarized in Table IX-I to calculate the mass of pollutants
allowed to be discharged per mass of product. The results of
these calculations in milligrams of pollutant per metric ton of
product represent the BPT effluent limitations and are presented
in Table IX-2 for each individual waste stream.
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Table IX-l

BPT WASTEWATER DISCHARGE RATES FOR THE SECONDARY SILVER SUBCATEGORY

BPT Normalized
Discharge Rate

U'1
N
VJ

Wastewater Stream

Film stripping

Film stripping wet air pollution
control

Precipitation and filtration of film
stripping solutions

Precipitation and filtration of film
stripping solutions wet air
pollution control

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

Casting contact cooling water

l/kkg

1,619,000

15,580

1,851,000

15,580

854,000

390,300

24,316

21,519

12,035

gal/ton

388,300

3,737

444,000

3,737

204,850

93,600

5,833

5,162

2,887

Production
Normalizing

Parameter

kkg of silver produced
from film stripping

kkg of silver produced
from film stripping

kkg of silver
precipitated

kkg of silver
precipitated

kkg of silver
precipitated

kkg of silver
precipitated

kkg of silver refined

kkg of silver smelted,
roasted, or dried

kkg of silver cast



Table IX-l (Continued)

BPT WASTEWATER DISCHARGE RATES FOR THE SECONDARY SILVER SUBCATEGORY

BPT Normalized
Discharge Rate

V1
N
~

Wastewater Stream

Casting wet air pollution control

Leaching

Leaching wet air pollution control

Precipitation and filtration of non
photographic solutions

Precipitation and filtration of non
photographic solutions wet air
pollution control

l/kkg

4,741

2,780

142,389

98,577

79,931

gal/ton

1,137

667

35,155

23,650

19,173

Production
Normalizing
Parameter

kkg of silver cast

kkg of silver produced
from leaching

kkg of silver produced
from Ieach ing

kkg of silver precipi
tated

kkg of silver precipi
tated



Table IX-2

BPT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

Film Stripping

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/billion lbs of silver produced from

film stripping

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

3,076,100.0 1,619,000.0
2,153,270.0 906,640.0

215,327,000.0 94,873,400.0
66,379,000.0 32,380,000.0
Within the range of 7.5 to 10.0

at all times

Film Stripping Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/billion lbs of silver produced from

film stripping

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

29,602.0 15,580.0
20,721.40 8,724.80

2,072,140.0 912,988.0
638,780.0 311,600.0

Within the range of 7.5 to 10.0
at all times

Precipitation and Filtration of Film Stripping Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

3,516,900.0 1,851,000.0
2,461,830.0 1,036,560.0

246,183,000.0 108,468,600.0
75,891,000.0 37,020,000.0
Within the range of 7.5 to 10.0

at all times
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Table IX-2 (Continued)

BPT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

Precipitation and Filtration of Film Stripping Solutions
Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

29,602.0 15,580.0
20,721.40 8,724.80

2,072,140.0 912,988.0
638,780.0 311,600.0

Within the range of 7.5 to 10.0
at all times

Precipitation and Filtration of Photographic Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - 1bs/bi11ion 1bs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

1,622,600.0 854,000.0
1,135,820.0 478,240.0

113,582,000.0 50,044,400.0
35,014,000.0 17,080,000.0
Within the range of 7.5 to 10.0

at all times

Preci itation and Filtration of Photo ra hic Solutions
Wet Air Po ut10n Contro

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/bi1lion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

741,570.0 390,300.0
519,099.0 218,568.0

51,909,900.0 22,871,580.0
16,002,300.0 7,806,000.0
Within the range of 7.5 to 10.0

at all times
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Table IX-2 (Continued)

BPT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

Electrolytic Refining

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver refined
English Units - lbs/billion lbs of silver refined

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

46,200.40 24,316.0
32,340.28 13,616.96

3,234,028.0 1,424,917.60
996,956.0 486,320.0

Within the range of 7.5 to 10.0
at all times

Furnace Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver roasted, smelted, or dried
English Units - lbs/billion lbs of silver roasted, smelted,

or dried

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

40,886.10 21,519.0
28,620.27 12,050.64

2,862,027.0 1,261,013.40
882,279.0 430,380.0

Within the range of 7.5 to 10.0
at all times

Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

527

22,866.50 12,035.0
16,006.55 6,739.60

1,600,655.0 705,251.0
493,435.0 240,700.0

Within the range of 7.5 to 10.0
at all times



Table IX-2 (Continued)

BPT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

Casting Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

9,007.90 4,741.0
6,305.53 2,654.96

630,553.0 277,822.60
194,381.0 94,820.0

Within the range of 7.5 to 10.0
at all times

Leaching

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/billion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

5,282.0 2,780.0
3,697.4 1,556.8

369,740.0 162,908.0
113,980.0 55,600.0

Within the range of 7.5 to 10.0
at all times

Leaching Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/billion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

270,539.10 142,389.0
189,377.37 79,737.84

18,937,737.0 8,343,995.40
5,837,949.0 2,847,780.0
Within the range of 7.5 to 10.0

at all times
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Table IX-2 (Continued)

BPT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

Precipitation and Filtration of Nonphotographic Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

187)296.30 98)577.0
131)107.41 55)203.12

13,110,741.0 5,776,612.20
4,041,657.0 1,971,540.0
Within the range of 7.5 to 10.0

at all times

Precipitation and Filtration of Nonphotographic Solutions
Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - Ibs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

151,868.90 79,931.0
106,308.23 44,761.36

10,630,823.0 4,683,956.60
3,277,171.0 1,598,620.0
Within the range of 7.5 to 10.0

at all times
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SECONDARY SILVER SUBCATEGORY

SECTION X

BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE

The effluent limitations which must be achieved by July 1, 1984
are based on the best control and treatment technology used by a
specific point source within the industrial category or subcate
gory, 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, process
control, and treatment technology optimization.

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

The statutory assessment of BAT considers costs, but does not.
require a balancing of costs against effluent reduction benefits
(see Weyerhaeuser v. Costle, 11 ERC 2149 (D.C. Cir. 1978)).
However, in assessing the proposed BAT, the Agency has given
substantial weight to the economic achievability of the tech
nology.

TECHNICAL APPROACH TO BAT

In pursuing this second round of effluent regulations, the Agency
reviewed a wide range of technology options and evaluated the
available possibilities to ensure that the most effective and
beneficial technologies were used as the basis of BAT. To
accomplish this, the Agency elected to examine four technology
options which could be applied to the secondary silver subcate
gory as alternatives for the basis of BAT effluent limitations.

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
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effectiveness achievable with the more sophisticated BAT treat
ment technology and reductions in the effluent flows allocated to
various waste streams.

In summary) the treatment technologies considered for the second
ary silver subcategory are:

Option A (Figure X-I) is based on

o Ammonia steam stripping preliminary treatment for streams
containing ammonia at treatable concentrations

o Chemical precipitation and sedimentation

Option B (Figure X-2) is based on

o In-process flow reduction of casting contact cooling
water and wet air pollution control water

o Ammonia steam stripping preliminary treatment for streams
containing ammonia at treatable concentrations

o Chemical precipitation and sedimentation

Option C (Figure X-3) is based on

o In-process flow reduction of casting contact cooling
water and wet air pollution control water

o Ammonia steam stripping preliminary treatment for streams
containing ammonia at treatable concentrations

o Chemical precipitation and sedimentation
o Multimedia filtration

Option E (Figure X-4) is based on

o In-process flow reduction of casting contact cooling
water and wet air pollution control water

o Ammonia steam stripping preliminary treatment for streams
containing ammonia at treatable concentrations

o Chemical precipitation and sedimentation
o Multimedia filtration
o Activated carbon adsorption end-of-pipe technology

The four 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 A

Option A for the secondary silver subcategory is equivl~lent 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
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ammonia steam stripping preliminary treatment of wastewaters
containing treatable concentrations of ammonia (see Figure X-I).
The discharge rates for Option A are equal to the discharge rates
allocated to each stream as a BPT discharge flow.

OPTION B

Option B for the secondary silver subcategory achieves lower
pollutant discharge by building upon the Option A (ammonia steam
stripping, chemical precipitation, and sedimentation) treatment
technology. Flow reduction measures are added to the Option A
treatment scheme (see Figure X-2). These flow reduction mea
sures, including in-process changes, result in the elimination of
some wastewater streams and the concentration of pollutants in
other effluents. As explained in Section VII of the General
Development Document, treatment of a more concentrated effluent
allows achievement of a greater net pollutant removal and intro
duces the possible economic benefits associated with treating a
lower volume of wastewater.

Option B flow reduction measures are reflected in the BAT waste
water discharge rates. Flow reduction has been included in
determining the BAT discharge rates for furnace wet air pollution
control, and casting contact cooling water. Based on available
data, the Agency did not feel that further flow reduction over
BPT would be feasible for the remaining 12 waste streams in the
secondary silver subcategory. These waste streams are:

1. Film stripping,
2. Film stripping wet air pollution control,
3. Precipitation and filtration of film stripping solu

tions,
4. Precipitation and filtration of film stripping solutions

wet air pollution control,
5. Precipitation and filtration of photographic solutions,
6. Precipitation and filtration of photographic solutions

wet air pollution control,
7. Electrolytic refining,
8. Casting wet air pollution control,
9. Leaching,

10. Leaching wet air pollution control,
11. Precipitation and filtration of nonphotographic solu

tions, and
12. Precipitation and filtration of nonphotographic solu

tions wet air pollution control.

Flow reduction measures used in Option B to reduce process
wastewater generation or discharge rates include the following:
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Recycle of Casting Contact Cooling Water Through Cooling Towers

The function of casting contact cooling water is to quickly
remove heat from the newly formed silver ingots. Therefore, the
principal requirements of the water are that it be cool and not
contain dissolved solids at a concentration that would cause
water marks or other surface imperfections. There is sufficient
experience within the category with the cooling and recycling of
similar wastewaters to assure the success of this technology
using cooling towers or heat exchangers (refer to Section VII of
the General Development Document). A blowdown or periodic clean
ing is likely to be needed to prevent a build-up of dissolved and
suspended solids. EPA has determined that a blowdown of 10 per
cent of the water applied in a process is adequate. The BAT
discharge rate allowance (discussed below) provides for this by
requiring a partial recycle of 90 percent (refer to Section VII
of the General Development Document).

Recycle of Water Used in Wet Air Pollution Control

There are seven wastewater sources associated with wet air pollu
tion control which are regulated under these effluent limita
tions:

1. Film stripping scrubber,
2. Precipitation and filtration of film stripping solutions

scrubber,
3. Precipitation and filtration of photographic solutions

scrubber,
4. Furnace scrubber,
5. Casting scrubber,
6. Leaching scrubber, and
7. Precipitation and filtration of nonphotographic

solutions scrubber.

Table X-I presents the number of plants reporting wastewater with
the wet air pollution control sources listed bove, the number of
plants practicing recycle, and the range of recycle values being
listed. Complete recycle of furnace scrubber water will be
required for BAT. The Agency is not requiring further flow
reduction at BAT for the remaining wet air pollution control
waste streams.

OPTION C

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

OPTION E

Option E for the secondary silver subcategory consists of all of
the control and treatment technologies of Option C (in-process
flow reduction, ammonia steam stripping, chemical precipitation,
sedimentation, and multimedia filtration) with the addition of
granular activated carbon technology at the end of the Option C
treatment scheme (see Figure X-4). The activated carbon process
is provided to control the discharge of toxic organics.

INDUSTRY COST AND ENVIRONMENTAL BENEFITS

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

POLLUTANT REDUCTION BENEFITS

A complete description of the methodology used to calculate the
estimated pollutant reduction, or benefit, achieved by the
application of the various treatment options is presented in Sec
tion X of the General Development Document. In short, 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 norm
alized 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 multi
plying the total subcategory production for a unit operation by
the corresponding raw waste value, the mass of pollutant gener
ated for that unit operation was estimated.

The volume of wastewater discharged after the application of each
treatment option was estimated by multiplying the regulatory flow
determined for each unit process by the total subcategory produc
tion. The mass of pollutant discharged was then estimated by
multiplyuing the achievable concentration values attainable by
the option (mg/l) by the estimated volume of process wastewater
discharged by the subcategory. The mass of pollutant removed,
referred to as the benefit, is simply the difference between the
estimated mass of pollutant generated within the subcategory and
the mass of pollutant discharged after application of the treat
ment option.
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The Agency varied this procedure slightly in computing estimated
BPT discharge in a subcategory where there is an existing BPT
limitation. In this case, EPA took the mass limits from the BPT
guidelines (for all pollutants limited at BPT) and multiplied
these limits by the total subcategory production (from dcp).
(The assumption is that plants are discharging a volume equal to
their BPT allowance times their production.) Where pollutants
are not controlled by existing BPT, EPA used the achievable
concentration for the associated technology proposed today, and
multiplied these concentrations by the total end-of-pipe dis
charge of process wastewater for the subcategory (from dcp). The
total of both these calculations represents estimated mass load
ings for the subcategory.

The pollutant reduction benefit estimates for direct dischargers
in the secondary silver subcategory are presented in Table X-2.

COMPLIANCE COSTS

In estimating subcategory-wide compliance costs, the first step
was to develop uniformly-applicable cost curves, relating the
total costs associated with installation and operation of waste
water treatment technologies to plant process wastewater dis
charge. EPA applied these curves on a per plant basis, a plant's
costs (both capital, and operating and maintenance) being deter
mined by what treatment it has in place and by its individual
process wastewater discharge (from dcp). The final step was to
annualize the capital costs, and to sum the annualized capital
costs, and the operating and maintenance costs, yielding the cost
of compliance for the subcategory. These costs were used in
assessing economic achievability. Table X-3 shows the compliance
costs of the various options for direct dischargers in the
secondary silver subcategory. Compliance costs for indirect
dischargers are presented in Table XII-2.

BAT OPTION SELECTION

EPA has selected both Option B and Option C as the basis for
alternative BAT effluent limitations for the secondary silver
subcategory due to current adverse structural economic changes
that are not reflected in the Agency's current economic analysis.
These alternative limitations are based on ammonia steam strip
ping preliminary treatment, lime precipitation and sedi.mentation,
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. Significant economic changes in the
secondary silver subcategory have occurred due to the tremendous
fluctuation of silver prices over the past few years. A more
detailed explanation concerning this economic analysis can be
found in Economic 1m act Anal sis of Pro osed Effluent Standards
and Limitat10ns or teNon errous me t1ng an Re .1n1~

Industry, EPA 44072-82-002.
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The proposed BAT Alternative A (Option B) increases the removal
of toxic pollutants by approximately 13 kg/yr over the estimated
BPT discharge. The estimated capital cost of proposed Alter
native A is $0.184 million (1978 dollars) and the annual cost is
$0.278 million (1978 dollars). The proposed BAT Alternative B
(Option C) would remove approximately 27,163 kg/yr of toxic
metals and 578,429 kg/yr of ammonia above the raw discharge.
This proposed alternative will result in the removal of an
estimated 92 kg/yr of toxic pollutants above the estimated BPT
discharge. The estimated capital cost of Alternative B is $0.206
million (1978 dollars) and the annual cost is an estimated $0.345
million (1978 dollars).

Option E was eliminated because the addition of activated carbon
technology is not necessary since toxic organic pollutants are
not selected for limitation in this subcategory. (Refer to the
end of this section for a discussion on the exclusion of toxic
organic pollutants.)

WASTEWATER DISCHARGE RATES

A BAT discharge rate was calculated for each subdivision based
upon the flows of the existing plants, as determined from analy
sis 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 differ
ent for each wastewater source, separate production normalized
discharge rates for each of the 14 wastewater sources were deter
mined and are summarized in Table X-4. The discharge rates are
normalized on a production basis by relating the amount of waste
water generated to the mass of the intermediate product which is
produced by the process associated with the waste stream in ques
tion. These production normalizing parameters (PNP) are also
listed in Table x-4.

As discussed previously, the BAT wastewater discharge rate equals
the BPT wastewater discharge rate for 12 of the 14 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.

FURNACE WET AIR POLLUTION CONTROL

No BAT wastewater discharge rate is allocated for furnace wet air
pollution control. This rate applies to all air pollution
control of furnace operations and is based on complete recycle of
wastewater. Since 15 of the 19 plants with furnace air pollution
control do not currently discharge water, the Agency believes
that zero discharge is feasible for all secondary silver furnace
air pollution control.
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CASTING CONTACT COOLING WATER

The BAT wastewater discharge rate is 1,204 l/kkg (289 gal/ton) of
silver cast. This rate is based on 90 percent recycle of the BPT
disharge rate. Ten of the 28 plants using casting contact cool
ing water are once-through dischargers. Data were available from
five plants to calculate discharge rates. One other plant
achieves zero discharge by evaporation. Available discharge
rates range from 1,340 l/kkg (320 gal/ton) to 47,416 l/kkg
(11,374 gal/ton). The distribution of wastewater rates is pre
sented in Section V (Table-lO). One of five plants reporting
sufficient dcp information meet the BAT rate.

REGULATED POLLUTANT PARAMETERS

In implementing the terms of the Consent Agreement in NRDC v.
Train, Ope Cit., and 33 U.S.C. §13l4(b)(2)(A and B) (1~7OJ, 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 consideration for limitation. This examination
and evaluation, presented in Section VI, concluded that 20
pollutants and pollutant parameters are present in secondary
silver wastewaters at concentrations than can be effectively
reduced by identified treatment technologies. (Refer to Section
VI, p. 488 ).

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

120. copper
128. zinc

ammonia

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 toxic metal pollutants been directly limited.

This approach is technically justified since the treatable con
centrations used for lime precipitation and sedimentation tech
nology are based on optimized tratment for concommitant multiple
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metals removal. Thus, even though metals have somewhat different
theoretical solubilities, they will be removed at very nearly the
same rate in a lime precipitation and sedimentation treatment
system operated for multiple metals removal. Filtration as part
of the technology basis is likewise justified because this tech
nology 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 limitation 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 lead and zinc:

114. antimony
115. arsenic
118. cadmium
119. chromium
122. lead
124. nickel
125. selenium
126. silver
127. thallium

The secondary silver subcategory generates an estimated 37,800
kg/yr of toxic pollutants, of which only 33 kkg/yr are toxic
organic pollutants. The Agency believes that the toxic organic
pollutants in this subcategory are present only in trace (demin
imus quantities) and are neither causing nor likely to cause
toxic effects. Therefore, the following toxic organic pollutants
are excluded from limitation:

4. benzene
6. carbon tetrachloride

10. 1,2-dichloroethane
29. l,l-dichloroethylene
87. trichloroethylene

Cyanide was present in the secondary silver subcategory in cer
tain waste streams at concentrations that can be effectively
reduced by identified treatment technologies. Treatable con
centrations 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, when
waste streams were combined for treatment, cyanide was found at a
concentration below that achievable by identified treatment tech
nology. This determination was made by comparing the raw
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the raw (untreated) wasteload and treated discharge estimates
presented in the pollutant reduction benefits. Cyanide is thus
excluded from limitation.

The conventional pollutant parameters TSS and pH will be limited
by the best conventional technology (BCT) effluent limitations.
These effluent limitations and a discussion of BCT are presented
in Section XIII of this supplement.

EFFLUENT LIMITATIONS

The treatable concentrations, achievable by application of the
two BAT technologies (Options B and C) are summarized in Table
VII-19 of the General Development Document. These treatable con
centrations (both one day maximum and monthly average) are
multiplied by the BAT normalized discharge flows summarized in
Table X-4 to calculate the mass of pollutants allowed 1~o be dis
charged per mass of product. The results of these calculations
in milligrams of pollutant per metric ton of product represent
the BAT effluent limitations for the secondary silver subcate
gory. Two sets of BAT effluent limitations, each based on one of
the two alternative BAT options, have been developed for the
secondary silver subcategory. BAT effluent limitations based on
Option B (ammonia steam stripping, lime precipitation, sedimenta
tion, and in-process flow reduction) are presented in Table X-5,
while limitations based on Option C (ammonia steam stripping,
lime precipitation, sedimentation, in-process flow redllction, and
multimedia filtration) are presented in Table x-6.
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Table X-I

CURRENT RECYCLE PRACTICES WITHIN THE SECONDARY SILVER SUBCATEGORY

Film stripping scrubber

Film stripping precipitation and
filtration scrubber

Photographic solution precipi
tation and filtration scrubber

Furnace scrubber
un
+'
~ Casting scrubber

Leaching scrubber

Precipitation and filtration
of nonphotographic solutions
scrubber

Range
Number of Plants Number of Plants of Recycle
with Wastewater Practicing Recycle Values (%)

1 1 99+

1 1 99+

4 4 68 - 100

11 9 99.7 - 100

4 2 99.7 - 100

12 11 65 - 100

4 2 99 - 99+



Table X-2

POLLUTANT REDUCTION BENEFITS
FOR

DIRECT DISCHARGERS

Flow (l/yr) 975.9 :If 106 966.4 x 106 966.4 :If 106
Option A Option A Option B Option B Option C Option C

Raw Waste Removed Discharged Reeoved Discharged Removed Discharged
Pollutant 2~. ~.- kg/yr kg/yr ~&!..I!:- ka/lr kg/yr

Benzene 0.7 0.0 0.7 0.0 0.7 0.0 0.7
Carbon Tetrachlor- 0.2 0.0 0.2 0.0 0.2 0.0 0.2

ide
1,2-Dichloroethane 9.9 0.0 9.9 0.0 9.9 0.0 9.9
l,l-Dichloroethy- 11.7 0.0 11.7 0.0 11. 7 0.0 11. 7

lene
Trichloroethylene 1.3 0.0 1.3 0.0 1.3 0.0 1.3
Antimony 4.4 0.0 4.4 0.0 4.4 0.0 4.4
Arsenic 5.8 0.0 5.8 0.0 5.8 0.0 5.8
Cadmium 4.5 0.0 4.5 0.1 4.4 0.1 4.4

V1 Chromium 77.5 0.0 77.5 0.2 77.3 9.8 67.7
~ Copper 157.2 4.8 152.4 10.3 146.9 10.5 146.7
N Cyanide 2.8 0.0 2.8 0.0 2.8 0.0 2.8

Lead 75.9 0.0 75.9 0.5 75.4 0.5 75.4
Nickel 61.2 0.0 61.2 4.0 57.2 4.4 56.8
Selenium 0.8 0.0 0.8 0.0 0.8 0.0 0.8
Silver 4.3 0.0 4.3 0.0 4.3 0.0 4.3
Thallium 0.3 0.0 0.3 0.0 0.3 0.0 0.3
Zinc 27,359.4 66.7 292.7 27,269.4 290.0 137.1 222.3
OU and Grease 549.5 0.0 549.5 0.0 549.5 0.0 549.5
TSS 13,132.4 1,531.2 11,601.2 1,535.2 11,597.2 10,619.7 2,512.7
Phenol 51.3 0.0 51.3 0.0 51.3 0.0 51.3
Ammonia 633,449.3 578,349.9 55,099.4 578,429.2 55,020.1 578,429.2 55,020.1

Total Toxic 23.8 0.0 23.8 0.0 23.8 0.0 23.8
Organics

27,751.4 27,071.6 679.8 27,084.6 666.8Total Toxic Metals 27,162.5 588.9
Total Toxics 27,778.0 27,071.6 706.4 27,084.6 693.4 27,162.5 615.5
Total Conventionals 13,681.9 1,531.2 12,150.7 1,535.2 12,146.7 10,619.7 3,062.2
Total Nonconven- 633,500.6 578,349.9 55,150.7 578,429.2 55,071.4 578,429.2 55,071.4

tionlils
Total Pollutants 674,960.5 606,952.; 68,00;.8 607,049.0 67,911.5 616,211.4 58,749.1



Table X-2 (Continued)

POLLUTANT REDUCTION BENEFITS
F~

DIRECT DISCHARGERS
Flow (l/yr)

Pollutant

966.4
Option It
Removed
2ME_

11: 10 6
Option E

Discharged
kg/yr

VI
~
W

Benzene
Carbon Tetrachlor

ide
l,2-Dichloroethane
l,l-Dichloroethy-

lene
Trichloroethylene
Antimony
Arsenic
Cadmium
Chromium
Copper
Cyanide
Lead
Nickel
Selenium
Silver
Thallium
Zinc
011 and Grease
TSS
PhE'nol
Ammonia

Total Toxic
Organics

Total Toxic Metals
Total Toxics
Total Conventionals
Total Nonconven-

tionals
Total Pollutants

0.0 0.7
0.0 0.2

0.2 9.7
11. 7 0.0

0.0 1.3
0.0 4.4
0.0 5.8
0.1 4.4
9.8 67.7

10.5 146.7
0.0 2.8
0.5 75.4
4.4 56.8
0.0 0.8
0.0 4.3
0.0 0.3

137.1 222.3
0.0 549.5

10,619.7 2,512.7
46.2 5.1

627,947.3 5,502.0

11.9 11.9

27,]62.5 588.9
27,174.4 603.6
10,619.7 3,062.2

627,993.5 5,507.1

597,779.8 9,172.9

NOTE: Total Toxic Metals - Antimony + Arsenic + Cadmium + Chromium + Copper + Lead + Nickel + Selenium + Silver + Thallium
+ Zinc
Total Toxics = Total Toxic Metals + Total Toxic Organics + Cyanide
Total Conventionals » TSS + 011 and Grease'
Total Nonconventionals a Phenol + Ammonia
Total Pollutants a Total Toxics + Total Conventionals + Total Nonconventionals

Option A a Ammonia steam stripping, lime precipitation, and sedimentation.
Option B = Flow reduction, ammonia steam stripping, lime precipitation, Rnd sedimentation.
Option C - Flow reduction, ammonia steam stripping, lime precipitation, sedimentation, and multimedia filtration.
Option E » Flow reduction, ammonia steam stripping, lime precipitation, sedimentation, multimedia filtration, and activated

carbon adsorption



Table X-3

COST OF COMPLIANCE FOR DIRECT DISCHARGERS IN THE
SECONDARY SILVER SUBCATEGORY

Option

A

B

C

Capital Cost
(1978 Dollars)

124,000

184,000

206,000

544

Annual Cost
(1978 Dollars)

263,000

278,000

345,000



Table X-4

BAT WASTEWATER DISCHARGE RATES FOR THE SECONDARY SILVER SUBCATEGORY

BAT Normalized
Discharge Rate

VI
+:'
VI

Wastewater Stream

Film stripping

Film stripping wet air pollution
control

Precipitation and filtration of film
stripping solutions

Precipitation and filtration of film
stripping solutions wet air
pollution control

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

Casting contact cooling water

l/kkg

1,619,000

15,580

1,851,000

15,580

854,000

390,300

24,316

o

1,204

gal/ton

388,300

3,737

444,000

3,737

204,850

93,600

5,833

o

289

Production
Normalizing

Parameter

kkg of silver produced
from film stripping

kkg of silver produced
from film stripping

kkg of silver precipi
tated

kkg of silver precipi
tated

kkg of silver precipi
tated

kkg of silver precipi
tated

kkg of silver refined

kkg of silver smelted,
roasted, or dried

kkg of silver cast



Table X-4 (Continued)

BAT WASTEWATER DISCHARGE RATES FOR THE SECONDARY SILVER SUBCATEGORY

BAT Normalized
Discharge Rate

V1
~
(j'\

Wastewater Stream

Casting wet air pollution control

Leaching

Leaching wet air pollution control

Precipitation and filtration of non
photographic solutions

Precipitation and filtration of non
photographic solutions wet air
pollution control

l/kkg

4,741

2,780

142,389

98,577

79,931

gal/ton

1,137

667

35,155

23,650

19,173

Production
Normalizing
Parameter

kkg of silver cast

kkg of silver produced
from leaching

kkg of silver produced
from leaching

kkg of silver precipi
tated

kkg of silver precipi
tated



Table X-5

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION B)

Pollutant or Pollutant Property

Film Stripping

Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/billion Ibs of silver produced from

film stripping .

Copper
Zinc
Ammonia(as N)

3,076,100.0
2,153,270.0

215,327,000.0

1,619,000.0
906,640.0

94,873,400.0

Film Stripping Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - Ibs/billion Ibs of silver produced from

film stripping

Copper
Zinc
Ammonia (as N)

29,602.0
20,721.0

2,072,140.0

15,580.0
8,724.8

912,988.0

Precipitation and Filtration of Film Stripping Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

3,516,900.0
2,461,830.0

246,183,000.0

547

1,851,000.0
1,036,560.0

108,468,600.0



Table X-5 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION B)

Precipitation and Filtration of Film Stripping Solutions
Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Mont:hly Average

Metric Units - mg/kkg of silver precipitatE~d
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

29,602.0
20,721.0

2,072,140.0

15,580.0
8,724.8

912,988.0

Precipitation and Filtration of Photographic Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitatE~d
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

1,622,600.0
1,135,820.0

113,582,000.0

854,000.0
478,240.0

50,044,400.0

Precipitation and Filtration of Photographic Solutions
Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

741,570.0
519,099.0

51,909,900.0
at all

548

390,300.0
218,568.0

22,871,580.0
t imE~s



Table X-5 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION B)

Pollutant or Pollutant Property

Electrolytic Refining

Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver refined
English Units - lbs/billion lbs of silver refined

Copper
Zinc
Ammonia (as N)

46,200.4
32,340.28

3,234,028.0

Furnace Wet Air Pollution Control

24,316.0
13,616.96

1,424,917.60

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver roasted, smelted, or dryed
English Units - lbs/billion lbs of silver roasted, smelted, or

dryed

Copper
Zinc
Ammonia (as N)

o
o
o

Casting Contact Cooling

o
o
o

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)

549

2,287.6
1,601.32

160,132.0

1,204.0
674.24

70,554.40



Table X-5 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION B)

Casting Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - 1bs/bi1lion 1bs of silver cast

Pollutant or Pollutant Property

Copper
Zinc
Ammonia (as N)

9,007.8
6,305.53

630,553.0

Leaching

Maximum for
Any One Day

4,741.0
2,654.96

27'7,822.60

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from le~lching
English Units - 1bs/billion 1bs of silver produced froDl leaching

Copper
Zinc
Ammonia (as N)

5,282.0
3,697.4

369,740.0

Leaching Wet Air Pollution Control

2,780.0
1,556.8

165,662.20

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/billion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as N)

270,539.1
189,377.37

18,937,737.0

550

1j~2,389.0

'79,737.84
8,343,995.40



Table X-5 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION B)

Precipitation and Filtration of Nonphotographic Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/bi1lion 1bs of silver precipitated

Copper
Zinc
Ammonia (as N)

187,296.30
131,107.41

13,110,741.0

98,577.0
55,203.12

5,776,612.20

Precipitation and Filtration of Nonphotographic Solutions
Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - 1bs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

151,868.9
106,308.23

10,630,823.0

551

79,931.0
44,761.36

4,683,956.60



Table X-6

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION C)

Pollutant or Pollutant Property

Film Stripping

Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/billion lbs of silver producE~d from

film stripping

Copper
Zinc
Ammonia(as N)

2,072,320.0
1,651,380.0

215,327,000.0

987,590.0
679,980.0

94,873,400.0

Film Stripping Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/billion lbs of silver producE~d from

film stripping

Copper
Zinc
Ammonia (as N)

19,942.40
15,891.60

2,072,140.0

9,503.80
6,543.60

912,988.0

Precipitation and Filtration of Film Stripping Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - 1bs/bi11ion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

2,369,280.0
1,888,020.0

246,183,000.0

552

1,129,110.0
"777,420.0

108,1~68,600.0



Table X-6 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVE~ SUBCATEGORY
(BASED ON OPTION C)

Precipitation and Filtration of Film Stripping Solutions
Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

19,942.40
15,891.60

2,072,140.0

9,503.80
6,.543.60

'12,9S~.0

Precipitation and Filtration of Photographic Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

1,093,120.0
871,080.0

113,582,000.0

520,940.0
3Se,680.0

50,044,400.0

Precipitation and Filtration of Photographic Solutions
Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion Ibs of silver precipitated

Copper
Zinc
Ammonia (as N)

553

499,584.0
398,106.0

51,909,900.0

238,083.0
163,926.0

22,871,580.0



Table x-6 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION C)

Electrolytic Refining

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver refined
English Units - lbs/billion lbs of silver refined

Copper
Zinc
Ammonia (as N)

31,124.48
24,802.32

3,234,028.0

Furnace Wet Air Pollution Control

14,832.76
10,212.72

1,4:24,917.60

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver roasted, smelted, or dried
English Units - lbs/billion lbs of silver roasted, smelted, or

dried

Pollutant or Pollutant Property

Copper
Zinc
Ammonia (as N)

o
o
o

Casting Contact Cooling

Maximum for
Any One Day

o
o
o

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)

554

1,541.12
1,228.08

160,132.0

734.44
505.68

70,554.40



Table X-6 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION C)

Pollutant or Pollutant Property

Casting Wet Air Pollution Control

Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion 1bs of silver cast

Copper
Zinc
Ammonia (as N)

6,068.48
4,835.82

630,553.0

Leaching

2,892.01
1,991.22

277,822.60

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/bil1ion 1bs of silver produced from leaching

Copper
Zinc
Ammonia (as N)

3,558.4
2,835.6

369,740.0

Leaching Wet Air Pollution Control

1,695.8
1,167.6

162,908.0

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/bil1ion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as N)

182,257.92
145,236.78

18,937,737.0

555

86,857.29
59,803.38

8,343,995.40



Table X-6 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION C)

Precipitation and Filtration of Nonphotographic Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

126,178.56
100,548.54

13,110,741.0

60,131.97
41,402.34

5,776,612.20

Precipitation and Filtration of Nonphotoyraphic Solutions
Wet Air Pollution Contro

Pollutant or Pollutant Property
Maximum for
AnX One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipi.tated

Copper
Zinc
Ammonia (as N)

102,311.68
81,529.62

10,630,823.0
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SECONDARY SILVER SUBCATEGORY

SECTION XI

NEW SOURCE PERFORMANCE STANDARDS

The basis for new source performance standards (NSPS) under
Section 306 of the Act is the best available demonstrated tech
nology (BDT). New plants have the opportunity to design the best
and most efficient production processes and wastewater treatment
technologies, without facing the added costs and restrictions
encountered in retrofitting an existing plant. Therefore,
Congress directed EPA to consider the best demonstrated process
changes, in-place controls, and end-of-pipe treatment technolo
gies which reduce pollution to the maximum extent feasible.

This section describes the control technology for treatment of
wastewater from new sources and presents mass discharge limita
tions of regulatory pollutants for NSPS in the secondary silver
subcategory based on the described control technology.

TECHNICAL APPROACH TO BDT

As discussed in the General Development Document, all of the
treatment technology options applicable to a new source were
previously considered for the BAT options. For this reason, four
options were considered for BDT, all identical to the BAT options
discussed in Section X.

Treatment and control technologies used for the BDT options are:

OPTION A

o Ammonia steam stripping preliminary treatment for streams
containing ammonia at treatable concentrations

o Chemical pecipitation and sedimentation

OPTION B

o In-process flow reduction of casting contact cooling
water and wet air pollution control water

o Ammonia steam stripping preliminary treatment for streams
containing ammonia at treatable concentrations

o Chemical pecipitation and sedimentation
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OPTION C

o In-process flow reduction of casting contact cooling
water and wet air pollution control water

o Ammonia steam stripping preliminary treatment for streams
containing ammonia at treatable concentrations

o Chemical pecipitation and sedimentation
o Multimedia-filtration

OPTION E

o In-process flow reduction of casting contact cooling
water and wet air pollution control water

o Ammonia steam stripping preliminary treatment for streams
containing ammonia at treatable concentrations

o Chemical pecipitation and sedimentation
o Multimedia-filtration
o Activated carbon adsorption end-of-pipe technology

Partial or complete recycle and reuse of wastewater is an essen
tial part of the last three options. Recycle and reUSE~ can
precede or follow end-of-pipe treatment. A more detailed dis
cussion of the treatment options is presented in Section X.

BDT OPTION SELECTION

EPA is proposing that the best available demonstrated technology
for the secondary silver technology be equal to Option C
(in-process flow reduction, ammonia steam stripping preliminary
treatment, lime precipitation, sedimentation, and multimedia
filtration end-of-pipe treatment). 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. Therefore, NSPS will be based on the Option C technology
only, rather than considering two alternatives (Option B and C)
as in BAT. Review of the subcategory indicates that no new
demonstrated technologies that improve on BAT exist.

Activated carbon adsorption technology (Option E) was eliminated
because it is not necessary since toxic organic pollutants are
not selected for limitation in this subcategory. (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 solu
tions, reduction furnaces, leaching and precipitation and filtra
tion. The nature of these emissions (acidic fumes, hot particu
late matter) technically precludes the use of dry scrubbers.
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Therefore, EPA is including an allowance for these sources at
NSPS equivalent to that proposed for BAT Option C. The Agency
also does not believe that new plants could achieve any addi
tional flow reduction beyond that proposed for BAT.

REGULATED POLLUTANT PARAMETERS

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
Section VI and X, are identical to those selected for BAT. The
conventional pollutant parameters TSS and pH are also selected
for limitation.

NEW SOURCE PERFORMANCE STANDARDS

The NSPS discharge flows for each wastewater source are the same
as the discharge rates for BAT and are listed in Table XI-I. 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/kkg).
The treatment concentrations are listed in Table VlI-l9 of the
General Development Document. New source performance standards
are presented in Table XI-2.
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Table XI-l

NSPS WASTEWATER DISCHARGE RATES FOR THE SECONDARY SILVER SUBCATEGORY

NSPS Normalized
Discharge Rate

\Jl
0'\
~

Wastewater Stream

Film stripping

Film stripping wet air pollution
control

Precipitation and filtration of film
stripping solutions

Precipitation and filtration of film
stripping solutions wet air
pollution control

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

Casting contact cooling water

l/kkg

1,619,000

15,580

1,851,000

15,580

854,000

390,300

24,316

o

1,204

gal/ton

388,300

3,737

444,000

3,737

204,850

93,600

5,833

o

289

Production
Normalizing
Parameter

kkg of silver produced
from film stripping

kkg of silver produced
from film stripping

kkg of silver precipi
tated

kkg of silver precipi
tated

kkg of silver precipi
tated

kkg of silver precipi
tated

kkg of silver refined

kkg of silver smelted,
roasted, or dried

kkg of silver cast



Table XI-l (Continued)

NSPS WASTEWATER DISCHARGE RATES FOR THE SECONDARY SILVER SUBCATEGORY

VI
(j\
V1

Wastewater Stream

Casting wet air pollution control

Leaching

Leaching wet air pollution control

Precipitation and filtration of non
photographic solutions

Precipitation and filtration of non
photographic solutions wet air
pollution control

NSPS Normalized
Discharge _Ra.te_ Production

-

Normalizing
l/kkg gal/ton Parameter

4,741 1,137 kkg of silver cast

2,780 667 kkg of silver produced
from leaching

142,389 35,155 kkg of silver produced
from leaching

98,577 23,650 kkg of silver precipi-
tated

79,931 19,173 kkg of silver precipi-
tated



Table XI-2

NSPS FOR THE SECONDARY SILVER SUBCATEGORY

Film Stripping

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film. stripping
English Units - lbs/billion lbs of silver produced from

film stripping

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

2,072,320.0 987,590.0
1,651,380.0 679,980.0

215,327,000.0 94,873,400.0
24,285,000.0 19,428,000.0

Within range of 7.5 to 10.0
at all times.

Film Stripping Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/billion lbs of silver produced from

film stripping

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

19,942.40 9,503.80
15,891.60 6,543.60

2,072,140.0 912,988.0
233,700.0 186,960.0

Within the range of 7.5 to 10.0
at all times

Precipitation and Filtration of Film Stripping Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

.Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia(as N)
Total Suspended Solids
pH

2,369,280.0 1,129,110.0
1,888,020.0 777,420.0

246,183,000.0 108,468,600.0
27,765,000.0 22,212,000.0

Within the range of 7.5 to
10.0 at all times.
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Table XI-2 (Continued)

NSPS FOR THE SECONDARY SILVER SUBCATEGORY

Preci itation and Filtration of Film Stri
Wet Air Pol ution Contro

Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

19,942.40
15,891. 60

2,072,140.0
233,700.0

Within the
10.0 at

9,503.80
6,543.60

912,988.0
186,960.0

range of 7.5 to
all times.

Precipitation and Filtration of Photographic Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

1,093,120.0 520,940.0
871,080.0 358,680.0

113,582,000.0 50,044,400.0
12,810,000.0 10,248,000.0

Within the range of 7.5 to
10.0 at all times.

Precipitation and Filtration of Photographic Solutions
Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

499,584.0 238,083.0
398,106.0 163,926.0

51,909,900.0 22,871,580.0
5,854,500.0 4,683,600.0

Within the range of 7.5 to
10.0 at all times.

567



Table XI-2 (Continued)

NSPS FOR THE SECONDARY SILVER SUBCATEGORY

Electrolytic Refining

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver refined
English Units - lbs/billion lbs of silver refined

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

31,124.48 14,832.76
24,802.32 10,212.72

3,234,028.0 1,424,917.60
364,740.0 291,792.0

Within the range of 7.5 to
10.0 at all times.

Furnace Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver roasted, smelted, or dried
English Units - lbs/billion lbs of silver roasted, smelted, or

dried

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

°oo
o

Within the
10.0 at

o
o
o
o

range of 7.5 to
all times.

Pollutant or Pollutant Property

Casting Contact Cooling

Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

568

1,541.12 734.44
1,228.08 505.68

160,132.0 70,554.40
18,060.0 14,448.0

Within the range of 7.5 to
10.0 at all times.



Table XI-2 (Continued)

NSPS FOR THE SECONDARY SILVER SUBCATEGORY

Pollutant or Pollutant Property

Casting Wet Air Pollution Control

Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)
Total Suspended
pH

Solids

.
6,068.48
4,835.82

630,553.0
71,115.0

Within the
to 10.0 at

2,892.01
1,991. 22

277,822.60
56,892.0

range of 7.5
all times.

Pollutant or Pollutant Property

Leaching

Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/billion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

3,558.4
2,835.6

369,740.0
41,700.0

Within the
to 10.0 at

1,695.8
1,167.6

162,908.0
33,360.0

range of 7.5
all times.

Leaching Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/billion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

182,257.92 86,857.29
145,236.78 59,803.38

18,937,737.0 8,343,995.40
2,135,835.0 1,708,668.0
Within the range of 7.5 to 10.0

at all times
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Table XI-2 (Continued)

NSPS FOR THE SECONDARY SILVER SUBCATEGORY

Precipitation and Filtration of Nonphotographic Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)
Total Suspended Solids
pH

126,178.56 60,131.97
100,548.54 41,402.34

13,110,741.0 5,776,612.20
1,478,655.0 1,182,924.0
Within the range of 7.5 to 10.0

at all times:

Preci itation hic Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia(as N)
Total Suspended Solids
pH

102,311.68 48,757.91
81,529.62 33,571.02

10,630,823.0 4,683,956.60
1,198,965.0 959,172.0
Within the range of 7.5 to 10.0

at all times
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SECONDARY SILVER SUBCATEGORY

SECTION XII

PRETREATMENT STANDARDS

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

This section describes the control and treatment technologies for
pretreatment of process wastewaters from existing sources and new
sources in the secondary silver subcategory. Pretreatment
standards for regulated pollutants are presented based on the
selected control and treatment technologies.

TECHNICAL APPROACH TO PRETREATMENT

Before proposing pretreatment standards, the Agency examines
whether the pollutants discharged by the industry pass through
the POTW or interfere with the POTW operation or its chosen
sludge disposal practices. In determining whether pollutants
pass through a well-operated POTW, achieving secondary treatment,
the Agency compares the percentage of a pollutant removed by POTW
with the percentage removed by direct dischargers applying the
best available technology economically achievable. A pollutant
is deemed to pass through the POTW when the average percentage
removed nationwide by well-operated POTW meeting secondary
treatment requirements, 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 objec
tives set by Congress: (1) that standards for indirect dis
chargers be equivalent to standards for direct dischargers, while
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at the same time, (2) that the treatment capability and perfor
mance of the POTW be recognized and taken into account in regu
lating the discharge of pollutants from indirect dischargers.
The Agency compares percentage removal rather than the mass or
concentration of pollutants discharged because the latter would
not take into account the mass of pollutants discharged to the
POTW from non-industrial sources nor the dilution of the pollu
tants in the POTW effluent to lower concentrations due to the
addition of large amounts of non-industrial wastewater.

PRETREATMENT STANDARDS FOR EXISTING AND NEW SOURCES

Options for pretreatmel1t of wastewaters are based on :increasing
the effectiveness of end-of-pipe treatment technologil~s. 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 options
discussed in Section X.

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

Treatment technology used for the PSES and PSNS options are:

OPTION A

0

0

OPTION B

0

0

0

OPTION C

0

0

0

0

Ammonia steam stripping preliminary treatment for streams
containing ammonia at treatable concentrations
Chemical pecipitation and sedimentation

In-process flow reduction of casting contact cooling
water and wet air pollution control water
Ammonia steam stripping preliminary treatment for streams
containing ammonia at treatable concentrations
Chemical pecipitation and sedimentation

In-process flow reduction of casting contact cooling
water and wet air pollution control water
Ammonia steam stripping preliminary treatment for streams
containing ammonia at treatable concentrations
Chemical pecipitation and sedimentation
Multimedia-filtration
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OPTION E

o In-process flow reduction of casting contact cooling
water and wet air pollution control water

o Ammonia steam stripping preliminary treatment for streams
containing ammonia at treatable concentrations

o Chemical pecipitation and sedimentation
o Multimedia-filtration
o Activated carbon adsorption end-of-pipe technology

INDUSTRY COST AND ENVIRONMENTAL BENEFITS

The industry cost and environmental benefits of each treatment
option were used to determine the most cost-effective option.
The methodology applied in calculating pollutant reduction
benefits and plant compliance costs is discussed in Section X.
Table XII-1 shows the estimated pollutant reduction benefits for
direct and indirect dischargers, while compliance costs for
indirect discharges are presented in Table XII-2.

PSES OPTION SELECTION

EPA has selected in-process flow reduction, ammonia steam strip
ping 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 selec
tion follows from the rationale used in selecting alternative
options as the basis for BAT. (Refer to Section X.)

The proposed PSES Alternative A (Option B) would remove approxi
mately 9,731 kg/yr of toxic pollutants over the estimated raw
discharge and an estimated 149,300 kg/yr of ammonia. The esti
mated capital cost of proposed Alternative A is $1.03 million
(1978 dollars) and the annual cost is $0.958 million (1978
dollars). The proposed PSES Alternative B (Option C) would
remove approximately 9,792 kg/yr of toxic pollutants and 149,300
kg/yr of ammonia above the estimated raw discharge. The esti
mated capital cost of Alternative B is $1.14 million (1978
dollars) and the annual cost is an estimated $1.07 million (1978
dollars).

Activated carbon adsorption technology (Option E) was eliminated
because it is not necessary since toxic organic pollutants are
not selected for limitation in this subcategory. (Refer to the
discussion of selection of pollutants for limitation in Section
X. )
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PSNS OPTION SELECTION

EPA has selected in-process flow reduction, ammonia steam strip
ping preliminary treatment, lime precipitation, sedimentation,
and multimedia filtration (Option C) as the technology basis for
PSNS. The Agency recognizes that new sources have the opportu
nity to implement more advanced levels of treatment witllout
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. Therefore, PSNS will be based
on the Option C technology only, rather than considering two
alternatives (Option B and C) as in PSES.

EPA has not identified any demonstrated technology that provides
more efficient pollutant removal than PSNS technology. No addi
tional flow reduction for new sources is feasible because dry
scrubbing is not demonstrated for controlling emissions from film
stripping, precipitation and filtration of photographic solu
tions, reduction furnaces, leaching and precipitation and filtra
tion. The nature of these emissions (acidic fumes, hot particu
late matter) technically precludes the use of dry scrubbers.
Activated carbon adsorption technology (Option E) was eliminated
because it is not necessary since toxic organic pollutants are
not selected for limitation in this subcategorgy (see Section X).
Since PSNS does not include any additional costs compare:d to
NSPS, the Agency does not believe PSNS will be a barrier to entry
for new facilities.

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 BA.T. EPA
is proposing PSNS for copper, zinc, and ammonia to prevent pass
through. The conventional pollutants, TSS and pH, are not
limited under PSES and PSNS because they are effectively con
trolled by POTW.

PRETREATMENT STANDARDS

The PSES and PSNS discharge flows are identical to the BAT dis
charge flows for all processes. These discharge flows are listed
in Table XII-3. 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/kkg). The achievable treatment concentrations
are presented in Table VII-19 of the General Development Docu
ment. Pretreatment standards for existing and new sources, as
determined from the above procedure, are shown in Tables XII-4
through XII-6 for each waste stream.
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Mass-based standards are proposed for the secondary silver sub
category 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
proposed in this subcategory, although the flow reduction for the
entire subcategory is not great. However, several plants 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 proposed in this subcategory because PSNS for secondary
silver is based on 90 percent flow reduction of raw wastewater by
recycle, and new plants would lack incentive to achieve these
reductions without a mass-based standard.
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Table XII-1

POLLUTANT REDUCTION BENEFITS
FOR

INDIRECT DISCHARGERS

Flow (l/yr) 379.4 x 106 326.0 x 106 326.0 x 106
Option A Option A Option B Option B Option C Option C

Raw Waste Removed Discharged Removed Discharged Removed Discharged
Pollutant kg/yr kg/yr ~.E- ~iliE-_ kg/yr kg/yr kg/yr

Benzene 0.4 0.0 0.4 0.0 0.4 0.0 0.4
Carbon Tetrachlor- 0.1 0.0 0.1 0.0 0.1 0.0 0.1

ide
l,2-Dichloroethane 2.7 0.0 2.7 0.0 2.7 0.0 2.7
l,l-Dichloroethy- 5.1 0.0 5.1 0.0 5.1 0.0 5.1

1ene
Trichloroethylene 0.9 0.0 0.9 0.0 0.9 0.0 0.9
Antimony 3.0 0.0 3.0 0.0 3.0 0.0 3.0
Arsenic 3.4 0.0 11. 9 0.0 3.4 0.0 3.4
Cadmium 26.6 13.9 11.3 19.4 7.1 21.0 5.5
Chromium 82.4 52.1 30.3 56.3 26.1 59.5 22.9
Copper 1,698.5 1,595.6 102.9 1,626.5 72.0 1,636.7 61.8
Cyanide 1.9 0.0 1.9 0.0 1.9 0.0 1.9

V1 Lead 116.5 81.8 34.7 88.2 28.3 90.4 26.1
'..I Nickel 724.6 648.7 75.9 679.0 45.6 697.8 26.8
0" Selenium 0.6 0.0 0.6 0.0 0.6 0.0 0.6

Silver 13.0 0.0 13.0 4.7 8.2 6.4 6.6
Thallium 0.2 0.0 0.2 0.0 0.2 0.0 0.2
Zinc 7,354.7 7.240.9 113.8 7.256.9 97.8 7,279.8 74.9
Oil and Grease 198.4 0.0 198.4 0.0 198.4 0.0 198.4
TSS 6,235.6 1,683.2 4,552.4 2,323.9 3,911. 7 5,388.0 847.6
Phenol 35.0 0.0 35.0 0.3 34.7 0.3 34.7
Ammonia 187,713.5 149,317.8 38,395.7 149,332.6 38,380.9 149,332.6 38,380.9

Total Toxic 9.2 0.0 9.2 0.0 9.2 0.0 9.2
Organics

Total Toxic Metals 10,023.4 9,634.2 389.2 . 9,731.1 292.3 9,791. 6 231.8
Total Toxics 10,034.5 9,634.2 398.3 9,731.1 303.3 9,791.6 242.8
Total Conventionals 6,434.0 1,683.2 4,750.8 2,323.8 4,110.2 5,388.0 1,046.0
Total Nonconven- 187,748.5 149,317.8 38,430.7 149,333.1 38,415.4 149,333.1 38,415.4

tionals
Total Pollutants 204,217.0 160,635.2 43 t 581.7 161,388.0 42,829.0 i64,512.7 39,704.3



Flow O/yr)

Pollutant-----

326.0
Option E
Removed
~

x 106
Option E

Discharged
kg/yr

Table XII-l (Continued)

POLLUTANT REDUCTION BENEFITS
F~

INDIRECT DISCHARGERS

VI
........
........

Benzene
Carbon Tetrachlor

ide
1,2-Dichloroethane
l,l-Dichloroethy-

lene
Trichloroethylene
Antimony
Arsenic
Cadmium
Chromium
Copper
Cyanide
Lead
Nickel
Selenium
Silver
Thallium
Zinc
Oil and Grease
TSS
Phenol
Ammonia

Total Toxic
Organics

Total Toxic Metals
Total Toxics
Total Conventionals
Total Nonconven-

tionals
Total Pollutants

0.0 0.4
0.0 0.1

0.0 2.7
5.1 0.0

0.0 0.9
0.0 3.0
0.0 3.4

21.0 5.5
59.3 22.9

1,636.4 61.8
0.0 1.9

90.2 26.1
697.7 26.8

0.0 0.6
6.4 6.6
0.0 0.2

7,279.8 74.9
0.0 198.4

5,379.9 847.6
31. 5 3.5

183,875.4 3,838.1

5.1 4.1

9,791. 6 231.8
9,796.7 237.8
5,388.0 1,046.0

183,907.0 3,841. 5

199,091.6 5,125.4

NOTE: Total Toxic Metals = Antimony + Arsenic + Cadmium + Chromium + Copper + Lead + Nickel + Selenium + Silver + Thallium
+ Zinc
Total Toxics = Total Toxic Metals + Total Toxic Organics + Cyanide
Total Conventionals - TSS + Oil and Grease
Total Nonconventionals = Phenol + Ammonia
Total Pollutants - Total Taxies + Total Conventionals + Total Nonconventionals

Option A - Ammonia Steam Stripping, Lime Precipitation, and Sedimentation.
Option B = Flow Reduction, Ammonia Steam Stripping, Lime Precipitation, and Sedimentation.
Option C = Flow Reduction, Ammonia Steam Stripping, Lime Precipitation, Sedimentation, and Multimedia Filtration.
Option E = Flow Reduction, AmmonIa Steam Stripping, Lime Precipitation, Sedimentation, Multimedia Filtration, and

Activated Carbon Adsorption.



Table XII-2

COST OF COMPLIANCE FOR INDIRECT DISCHARGERS
IN THE SECONDARY SILVER SUBCATEGORY

Capital Cost Annual Cost
Option (1978 Dollars) (1978 Dollars)

A 784,000 907,000

B 1,030,000 958,000

C 1,140,000 1,0~70,000
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Table XII-3

PSES AND PSNS WASTEWATER DISCHARGE RATES FOR THE SECONDARY SILVER SUBCATEGORY

PSES and PSNSNormalized
Discharge Rate

Wastewater Stream

Film stripping

Film stripping wet air pollution
control

Precipitation and filtration of film
stripping solutions

~ Precipitation and filtration of film
~ stripping solutions wet air

pollution control

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

Casting contact cooling water

l/kkg

1,619,000

15,580

1,851,000

15,580

854,000

390,300

24,316

o

1,204

gal/ton

388,300

3,737

444,000

3,737

204,850

93,600

5,833

o

289

Production
Normalizing
Parameter

kkg of silver produced
from film stripping

kkg of silver produced
from film stripping

kkg of silver precipi
tated

kkg of silver precipi
tated

kkg of silver precipi
tated

kkg of silver precipi
tated

kkg of silver refined

kkg of silver smelted,
roasted, or dried

kkg of silver cast



Table XII-3 (Continued)

PSES AND PSNS WASTEWATER DISCHARGE RATES FOR THE SECONDARY SILVER SUBCATEGORY

UI
(X)

o

Wastewater Stream

Casting wet air pollution control

Leaching

Leaching wet air pollution control

Precipitation and filtration of non
photographic solutions

Precipitation and filtration of non
photographic solutions wet air
pollution control

PSES and PSNSNormalized
Discharge Rate Production

l/kkg gal/ton
Normalizing
Parameter

4,741 1,137 kkg of silver cast

2,780 667 kkg of silver produced
from leaching

142,389 35,155 kkg of silver produced
from leaching

98,577 23,650 kkg of silver precipi-
tated

79,931 19,173 kkg of silver precipi-
tated



Table XII-4

PSES FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION B)

Film Stripping

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/billion lbs of silver produced from

film stripping

Copper
Zinc
Ammonia(as N)

3,076,100.0
2,153,270.0

215,327,000.0

1,619,000.0
906,640.0

94,873,400.0

Film Stripping Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - 1bs/billion lbs of silver produced from

film stripping

Copper
Zinc
Ammonia (as N)

29,602.0
20,721.0

2,072,140.0

15,580.0
8,724.8

912,988.0

Precipitation and Filtration of Film Stripping Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

3,516,900.0
2,461,830.0

246,183,000.0

581

1,851,000.0
1,036,560.0

108,468,600.0



Table XII-4 (Continued)

PSES FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION B)

Precipitation and Filtration of Film Stripping Solutions
Wet Air pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipttated

Copper
Zinc
Ammonia (as N)

29,602.0
20,721. 0

2,072,140.0

Jl5,580.0
8,724.8

912,988.0

Precipitation and Filtration of Photographic Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipJLtated

Copper
Zinc
Ammonia (as N)

1,622,600.0
1,135,820.0

113,582,000.0

854,000.0
4'78,240.0

50 , 0'~4, 400. 0

Precipitation and Filtration of Photographic Solutions
Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

741,570.0
519,099.0

51,909,900.0

582

390,300.0
218,568.0

22,8'71,580.0



Table XII-4 (Continued)

PSES FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION B)

Electrolytic Refining

Maximum for Maximum ;:oOj~

_P_o_l_l_u_t_a_n_t_o_r_P_o_l_l_u_t_a_n_t_P_r_o.....p_e_r_t-Ly A_n-"y_O_n_e_D_a-'y"--__M_o_u_t_h!y. Aver ~:~ '-

Metric Units - mg/kkg of silver refined
English Units - lbs/billion lbs of silver refined

Copper
Zinc
Ammonia (as N)

46,200.4
32,340.28

3,234,028.0

Furnace Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maxi.mum fo.'
Monthly AV(';::::1:',:_

Metric Units - mg/kkg of silver roasted, smelted, or eryed
English Units - lbs/billion lbs of silver roasted, srne:'t~~d" C_'

dryed

Copper
Zinc
Ammonia (as N)

o
o
o

Casting Contact Cooling

c

Maximum for Maximum for
_P_o_l_l_u_t_a_o_t_o_r_P_o_l_l_u_t_a_n_t_P_r_o.....p_e_r_t...:y A_n-,y,--O_n_e_D_a,,-y M_o_n_t_h-,ly Aver: ': ~T ::'

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)

583

2,287.6
l, 601. 32

160,132.0

1,204,,0
674.24

70,554.40



Table XII-4 (Continued)

PSES FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION B)

Casting Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Ma.ximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver ca.st

Copper
Zinc
Ammonia (as N)

9,007.8
6,305.53

630,553.0

Leaching

4, 741. 0
2,654.96

2:77,822.60

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from le:aching
English Units - lbs/billion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as N)

5,282.0
3,697.4

369,740.0

Leaching Wet Air Pollution Control

2,780.0
1,556.8

165,662.20

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/billion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as, N)

270,539.1
189,377.37 ,

18,937,737.0

584

142,389.0
79,737.84

8,343,995.40



Table XII-4 (Continued)

PSES FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION B)

Precipitation and Filtration of Nonphotographic Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

187,296.30
131,107.41

13,110,741. 0

98,577.0
55,203.12

5,776,612.20

Precipitation and Filtration of Nonphotoyraphic Solutions
Wet Air pollution Contro

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - 1bs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

151,868.9
106,308.23

10,630,823.0

585

79,931.0
44,761. 36

4,683,956.60



Table XII-5

PSES FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION C)

Film Stripping

Maximum for
Monthly Average

Maximum for
Any One Dayor Pollutant Property\ 1. :...ttar.,t ________--"--_-&-__---":......- :......- -"-__---loL-

e1:::t 1.::Lc Units - mg/kkg of silver produced from film stripping
£ng:ish Units - lbs/billion lbs of silver produced from

film stripping

2,072,320.0
1,651,380.0

215,327,000.0

987,590.0
679,980.0

94,873,400.0

Film Stripping Wet Air Pollution Control

Maximum for
Any One Day

Maximum for
Monthly Average

~'k:tr::.(. Units - mg/kkg of silver produced from film stripping
Eagllsh Units - lbs/billion lbs of silver produced from

film stripping

19,942.40
15,891. 60

2,072,140.0

9,503.80
6,543.60

912,988.0

~£~~itation and Filtration of Film Stripping Solutions

~~~l~~a~t or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - 1bs/bil1ion 1bs of silver precipitated

-,j l:?pet"
2 in,:,;;
:\JI1,nGt:ic: (as N)

2,369,280.0
1,888,020.0

246,183,000.0

1,129,110.0
777,420.0

108,468,600.0

586



Table XII-5 (Continued)

PSES FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION C)

Precipitation and Filtration of Film Stripping Solutions
Wet Air pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

19,942.40
15,891. 60

2,072,140.0

9,503.80
6,543.60

912,988.0

Precipitation and Filtration of Photographic Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

1,093,120.0
871,080.0

113,582,000.0

520,940.0
358,680.0

50,044,400.0

Precipitation and Filtration of Photographic Solutions
Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

499,584.0
398,106.0

51,909,900.0

587

238,083.0
163,926.0

22,871,580.0



Table XII-5 (Continued)

PSES FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION C)

Electrolytic Refining

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver refined
English Units - lbs/billion lbs of silver refined

Copper
Zinc
Ammonia (as N)

31,124.48
24,802.32

3,234,028.0

Furnace Wet Air Pollution Control

14,832.76
10,212.72

1,424,917.60

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver roasted, smelted, or dried
English Units - lbs/billion lbs of silver roasted, smelted or

dried

Copper
Zinc
Ammonia (as N)

o
o
o

Casting Contact Cooling

o
o
o

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)

588

1,541. 12
1,228.08

160,132.0

734.44
505.68

70,554.40



Table XII-S (Continued)

PSES FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION C)

Pollutant or Pollutant Property

Casting Wet Air Pollution Control

Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Pollutant or Pollutant Property

Copper
Zinc
Ammonia (as N)

6,068.48
4,835.82

630,553.0

Leaching

Maximum for
Any One Day

2,892.01
1,991.22

277,822.60

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/billion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as N)

3,558.40
2,835.60

369,740.0

Leaching Wet Air Pollution Control

1,695.80
1,167.60

162,908.0

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - 1bs/bi11ion 1bs of silver produced from leaching

Copper
Zinc
Ammonia (as N)

182,257.92
145,236.78

18,937,737.0

589

86,857.29
59,803.38

8,343,995.40



Table XII-5 (Continued)

PSES FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION C)

Precipitation and Filtration of Nonphotographic Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

M,aximum for
Monthly Average

Metric Units - mg/kkg of silver precipitat,ed
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

126,178.56
100,548.54

13,110,741. 0

60,131. 97
41,402.34

5,776,612.20

Precipitation and Filtration of Nonphotoyraphic Solutions
Wet Air Pollution Contro

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Mon'thly Average

Metric Units - mg/kkg of silver precipitatled
English Units - lbs/billion 1bs of silver precipitated

Copper
Zinc
Ammonia(as N)

102,311. 68
81,529.62

10,630,823.0

590

48,757.91
33,571.02

4,683,956.60



Table XII-6

PSNS FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION C)

Film Stripping

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - 1bs/bi11ion 1bs of silver produced from

film stripping

Copper
Zinc
Ammonia (as N)

2,072,320.0
1,651,380.0

215,327,000.0

987,590.0
679,980.0

94,873,400.0

Film Stripping Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - 1bs/bi1lion 1bs of silver produced from

film stripping

Copper
Zinc
Ammonia (as N)

19,942.40
15,891.60

2,072,140.0

9,503.80
6,543.60

912,988.0

Precipitation and Filtration of Film Stripping Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Mont:hly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion 1bs of silver precipitated

Copper
Zinc
Ammonia (as N)

2,369,280.0
1,888,020.0

246,183,000.0

591

1,129,110.0
777,420.0

108,468,600.0



Table XII-6 (Continued)

PSNS FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION C)

Precipitation and Filtration of Film Stripping Solutions
Wet Air pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Ma.ximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

19,942.40
15,891.60

2,072,140.0

9,503.80
6,543.60

912,988.0

Precipitation and Filtration of Photographic Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precip:ltated

Copper
Zinc
Ammonia (as N)

1,093,120.0
871,080.0

113,582,000.0

5.20,940.0
358,680.0

50,044,400.0

Precipitation and Filtration of Photographic Solutions
Wet Air pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion 1bs of silver precip:Ltated

Copper
Zinc
Ammonia (as N)

499,584.0
398,106.0

51,909,900.0

592

238,083.0
163,926.0

22,871,580.0



Table XII-6 (Continued)

PSNS FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION C)

Pollutant or Pollutant Property

Electrolytic Refining

Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver refined
English Units - lbs/billion lbs bf silver refined

Copper
Zinc
Ammonia (as N)

31,124.48
24,802.32

3,234,028.0

Furnace Wet Air Pollution Control

14,832.76
10,212.72

1,424,917.60

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

Metric Units - mg/kkg of silver roasted, smelted, or dried
English Units - lbs/billion of silver roasted, smelted, or

dried

Copper
Zinc
Ammonia (as N)

o
o
o

o
o
o

Casting Contact Cooling

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

Metric Units - mg/kkg of silver cast
English Units - Ibs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)

593

1,541.12
1,228.08

160,132.0

734.44
505.68

70,554.40



Table XII-6 (Continued)

PSNS FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION C)

Casting Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - Ibs/billion lbs of silver cast

Copper
Zinc
Ammonia (as N)

6,068.48
4,835.82

630,553.0

Leaching

2,892.01
1,991. 22

277,822.60

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - Ibs/billion Ibs of silver produced from leaching

Copper
Zinc
Ammonia (as N)

3,558.40
2,835.60

369,740.0

Leaching Wet Air Pollution Control

1,695.80
1,167.60

162,908.0

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/billion lbs of silver produced from leaching

Copper
Zinc
Ammonia (as N)

182,257.92
145,236.78

18,937,737.0
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Table XII-6 (Continued)

PSNS FOR THE SECONDARY SILVER SUBCATEGORY
(BASED ON OPTION C)

Precipitation and Filtration of Nonphotographic Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - 1bs/bil1ion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

126,178.56
100,548.54

13,110,741. 0

60,131. 97
41,402.34

5,776,612.20

Precipitation and Filtration of NonpnotOyraphic Solutions
Wet Air Pollution Contro

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Copper
Zinc
Ammonia (as N)

102,311. 68
81,529.62

10,630,823.0
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SECONDARY SILVER SUBCATEGORY

SECTION XIII

BEST CONVENTIONAL POLLUTANT CONTROL TECHNOLOGY

The 1977 amendments to the Clean Water Act added Section
30l(b)(2)(E) , establishing "best conventional pollutant control
technology" (BCT) for discharge of conventional pollutants from
existing industrial point sources. Biochemical oxygen-demanding
pollutants (BODS), total suspended solids (TSS), fecal coli
form, oil and grease (O&G), and pH have been designated as
conventional pollutants (see 44 FR 44501).

BCT is not an additional limitation, but replaces BAT for the
control of conventional pollutants. In addition to the other
factors specified in Section 304(b) (4) (B), the Act requires that
limitations for conventional pollutants be assessed in light of a
two-part cost-reasonableness test. On October 29, 1982, the
Agency proposed a revised methodology for carrying out BCT analy
ses (47 FR 49176). The purpose of the proposal was to correct
errors in the BCT methodology originally established in 1977.

Part 1 of the proposed BCT test requires that the cost and level
of reduction of conventional pollutants by industrial dischargers
be compared with the cost and level of reduction to remove the
same type of pollutants by publicly-owned treatment works (POTW).
The POTW comparison figure has been calculated by evaluating the
change in costs and removals between secondary treatment (30 mg/l
BOD and 30 mg/1 TSS) and advanced secondary treatment (10 mg/l
BOD and 10 mg/l TSS). The difference in cost is divided by the
difference in pounds of conventional pollutants removed, result
ing in an estimate of the "dollars per pound" of pollutant
removed, that is used as a benchmark value. The proposed POTW
test benchmark is $0.30 per pound (1978 dollars).

Part 2 of the BeT test requires that the cost and level of reduc
tion of conventional pollutants by industrial dischargers be
evaluated internally to the industry. In order to develop a
benchmark that assesses a reasonable relationship between cost
and removal, EPA has developed an industry cost ratio which
compares the dollar per pound of conventional po,1lutant removed
in going from primary to secondary treatment levels with that of
going from secondary to more advanced treatment levels. The
basis of costs for the calculation of this ratio are the costs
incurred by a POTW. EPA used these costs because: they reflect
the treatment technologies most commonly used to remove conven
tional pollutants from wastewater; the treatment levels associ
ated with them compare readily to the levels considered for
industrial dischargers; and the costs are the most reliable for
the treatment levels under consideration. The proposed industry
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subcategory benchmark is 1.42. If the industry figure for a sub
category is lower than 1.43, the subcategory passes the BCT test.

The Agency usually considers two conventional pollutants in the
cost test, TSS and an oxygen-demanding pollutant. Although both
oil and grease and BODS are considered to be oxygen-demanding
substances by EPA (see 44 FR 50733), only one can be selected in
the cost analysis to conform to procedures used to develop POTW
costs. Oil and grease is used rather than BODS in the cost an
alysis performed for nonferrous metals manufacturing waste
streams due to the common use of oils in casting operations in
this industry.

BPT is the base for evaluating limitations on conventional
pollutants (i.e., it is assumed that BPT is already in place).
The test evaluates the cost and removals associated with treat
ment and controls in addition to that specified as BPT.

If the conventional pollutant removal cost of the candidate BCT
is less than the POTW cost, Part 1 of the cost-reasonableness
test is passed and Part 2 (the internal industry test) of the
cost-reasonableness test must be performed. If the internal
industry test is passed, then a BCT limitation is promulgated
equivalent to the candidate BCT level. If all candida.te BCT
technologies fail both parts of the cost-reasonableness test, the
BCT requirements for conventional pollutants are equal to BPT.

The BCT test was performed for the proposed BAT technology basis
of in-process flow reduction, ammonia steam stripping preliminary
treatment, and lime precipitation, sedimentation, and multimedia
filtration end-of-pipe technology. The secondary silver subcate
gory failed Part 1 of the test with a calculated cost of $4.09
per pound (1978 dollars) of removal of conventional pollutants
using BAT technology. The intermediate flow reduction option
(in-process flow reduction, ammonia steam stripping preliminary
treatment, and lime precipitation and sedimentation end-of-pipe
treatment) was also examined, but it too failed with 8 cost of
$1,700 per pound (1978 dollars) of conventional pollutants
removal.
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Table XIII-l

BCT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

Film Stripping

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/billion lbs of silver produced from

film stripping

Total Suspended Solids
pH

66,379,000.0 32,380,000.0
Within the range of 7.5 to 10.0

at all times

Film Stripping Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from film stripping
English Units - lbs/billion lbs of silver produced from

film stripping

Total Suspended Solids
pH

638,780.0 311,600.0
Within the range of 7.5 to 10.0

at all times

Precipitation and Filtration of Film Stripping Solutions

Maximum for
Pollutant or Pollutant Property Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Total Suspended Solids
pH

75,891,000.0 37,020,000.0
Within the range of 7.5 to 10.0

at all times
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Table XIII-l (Continued)

BCT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

Precipitation and Filtration of Film Stripping Solutions
Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Haximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver preci.pitated

Total Suspended Solids
pH

638,780.0 311,600.0
Within the range of 7.5 to 10.0

at all times

Precipitation and Filtration of Photographic Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of s11 ver precipitated

Total Suspended Solids
pH

35,014,000.0 17,080,000.0
Within the range of 7.5 to 10.0

at all t ilIles

Precipitation and Filtration of Photographic Solutions
Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Total Suspended Solids
pH

16,002,300.0 7,806,000.0
Within the range of 7.5 to 10.0

at all times
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Table XIII-I (Continued)

BCT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

Pollutant or Pollutant Property

Electrolytic Refining

Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver refined
English Units - l~s/billion lbs of silver refined

Total Suspended Solids
pH

996,956.0 486,320.0
Within the range of 7.5 to 10.0

at all times

Furnace Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver roasted, smelted, or dried
English Units - lbs/billion lbs of silver roasted, smelted

or dried

Total Suspended Solids
pH

882,279.0 430,380.0
Within the range of 7.5 to 10.0

at all times

Casting Contact Cooling

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

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Total Suspended Solids
pH
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493,435.0 240,700.0
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Table XIII-I (Continued)

BCT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

Casting Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver cast
English Units - lbs/billion lbs of silver cast

Total Suspended Solids
pH

194,381.0 94,820.0
Within the range of 7.5 to 10.0

at all time!s

Leaching

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/billion lbs of silver produced from leaching

Total Suspended Solids
pH

113,980.0 55,600.0
Within the range of 7.5 to 10.0

at all times

Leaching Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver produced from leaching
English Units - lbs/billion lbs of silver produced from leaching

Total Suspended Solids
pH
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5,837,949.0 2,847,780.0
Within the range of 7.5 to 10.0

at all times



Table XIII-l (Continued)

BCT EFFLUENT LIMITATIONS FOR THE SECONDARY SILVER SUBCATEGORY

Precipitation and Filtration of Nonphotographic Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Total Suspended Solids
pH

4,041,657.0 1,971,540.0
Within the range of 7.5 to 10.0

at all times

Preci itation hic Solutions

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of silver precipitated
English Units - lbs/billion lbs of silver precipitated

Total Suspended Solids
pH

603

3,277,171.0 1,598,620.0
Within the range of 7.5 to 10.0

at all times



SECONDARY COPPER SUBCATEGORY

SECTION I

SUMMARY AND CONCLUSIONS

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

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

Since 1974, implementation of the technology-based effluent limi
tations and standards has been guided by a series of settlement
agreements into which EPA entered with several environmental
groups, the latest of which occurred in 1979. NRDC v. Costle, 12
ERC 1833 (D.D.C. 1979), affld and remdld, EDF v:-COst1e, '14 ERC
2161 (1980). Under the settlement agreements, EPA was required
to develop BAT limitations and pretreatment and new source per
formance standards for 65 classes of pollutants discharged from
specific industrial point source categories, including primary
copper smelting and electrolytic copper refining. The list of 65
classes was subsequently expanded to a list of 129 specific toxic
pollutants.

Congress amended the Clean Water Act in 1977 to encompass many of
the provisions of the earlier settlement agreements, including
the list of 65 classes of pollutants. As a result of the settle
ment agreements and the Clean Water Act Amendments, EPA undertook

605



an extensive effort to develop technology-based BAT limitations
and pretreatment and new source performance standards for the
toxic pollutants.

EPA is proposing modifications to BAT, and PSES for the secondary
copper subcategory pursuant to the provisions of the Settlement
Agreement and Sections 301, 304, 306, and 307 of the Clean Water
Act and its amendments. In addition, EPA is proposing NSPS and
PSNS for this subcategory. This supplement provides a compila
tion and analysis of the background material used to develop
these effluent limitations and standards.

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

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

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

Based on consideration of the above factors, EPA identified vari
ous control and treatment technologies which formed the basis for
BAT and selected control and treatment appropriate for each set
of standards and limitations. The mass limitations and standards
for BPT, BAT, NSPS, PSNS, and BCT are presented in Section II.

For BAT, the Agency is proposing to eliminate the discharge
allowance for net monthly precipitation on cooling impoundments.
The BAT effluent limitations will still allow a dischaorge for
stormwater resulting from the 25-year, 24-hour rainfall event.
EPA is eliminating the net precipitation dishcarge for BAT
because these guidelines are based on cooling impoundments rather
than settling and evaporative impoundments. Cooling impoundments
require much smaller surface areas than the settling and evapora
tive impoundments for which the net precipitation discharge was
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allowed. Cooling towers were costed for BAT in the 1975 ru1emak
ing when a plant had insufficient existing cooling impoundment
capacity or cooling impoundments were not feasible due to space
limitations. EPA believes that secondary copper plants can
accommodate the small volume of water resulting from net precip
itation on cooling impoundments. There is no cost associated
with the proposed BAT effluent limitations.

For NSPS, EPA is proposing zero discharge of process wastewater
pollutants. In selecting NSPS, EPA recognizes that new plants
have the opportunity to implement the best and most efficient
manufacturing processes and treatment technology. EPA believes
that new sources can be constructed with cooling towers exclu
sively rather than cooling impoundments. The Agency is thus
eliminating the allowance for catastrophic stormwater discharge
provided at BAT.

For PSES, EPA is proposing zero discharge of process wastewater
pollutants to POTW. The technology bases for the proposed PSES
is lime precipitation and sedimentation with cooling towers and
holding tanks to achieve zero discharge of process wastewater
pollutants. EPA believes that the costs associated installation
and operation of cooling towers and holding tanks for indirect
dischargers will be insignificant. In addition, costs for cool
ing towers and holding tanks were considered during the 1976 PSES
rulemaking. At that time EPA concluded that the additional cost
was not significant.

For PSNS, EPA is also proposing zero discharge of process waste
water pollutants.
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SECONDARY COPPER SUBCATEGORY

SECTION II

RECOMMENDATIONS

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

(a)
(b)
(c)

(d)
(e)
(f)
(g)

Residue concentration,
Slag granulation,
Reverberatory and rotary furnace wet air pollution
control,
Spent electrolyte,
Scrap anode rinsing,
Casting contact cooling, and
Casting wet air pollution control.

2. EPA promulgated BPT effluent limitations for the secondary
copper subcategory on February 27, 1975 as Subpart F of 40
CFR Part 421. No modificaitons are proposed for BPT for the
secondary copper subcategory. Promulgated BPT for the
secondary copper subcategory is zero discharge of all pro
cess wastewater pollutants, subject to discharge allowances
for catastrophic stormwater and net precipitation. Facili
ties in the secondary copper subcategory may discharge,
regardless of effluent quality, a volume of water falling
within a cooling impoundment in excess of the 10-year, 24
hour storm, when a storm of at least that magnitude occurs.
Further, they can discharge once per month, subject to con
centration-based effluent limitations, a volume of water
equal to the difference between precipitation and evapora
tion on the cooling impoundment in that month. Process
wastewater discharged pursuant to the net precipitation
allowance must comply with the following concentration
based effluent limitations:

Effluent Limitations

Effluent
Characteristic

Maximum for
Any One Day

Average of Daily Values
for 30 Coqsecutive

Days Shall Not Exceed-

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

Total Suspended Solids
Copper
Zinc
Oil and Grease
pH

50
0.5

10
20

Within the range of
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3. EPA is proposing to modify BAT effluent limitations for the
secondary copper subcategory. EPA is proposing that BAT
for the secondary copper subcategory be zero discharge of
all process wastewater pollutants, subject to a discharge
allowance for catastrophic stormwater. Facilities in the
secondary copper subcategory may discharge, regardless of
effluent cooling impoundment in excess of the 25-year, 24
hour storm when a storm of at least that magnitude occurs.

4. EPA is proposing that NSPS for the secondary copper subcate
gory be zero discharge of all process wastewater pollutants.

5. EPA is proposing to modify PSES for the secondary copper
subcategory. EPA is proposing that PSES for the secondary
copper subcategory be zero discharge of all process waste
water pollutants.

6. EPA is proposing that PSNS for the secondary copper subcate
gory be zero discharge of all process wastewater pollutants.

7. EPA is not proposing BeT effluent limitations for the
secondary copper subcategory at this time.
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SECONDARY COPPER SUBCATEGORY

SECTION III

INDUSTRY PROFILE

This section of the secondary copper supplement describes the raw
materials and processes used in smelting and refining secondary
copper and copper-base alloys, and presents a profile of the
secondary copper subcategory. For a discussion of the purpose,
authority, and methodology for this study and a general descrip
tion of the nonferrous metals manufacturing category, refer to
Section III of the General Development Document.

DESCRIPTION OF SECONDARY COPPER PRODUCTION

There are a variety of manufacturing processes (as shown in
Figure III-I) involved in the production of secondary copper or
copper-base alloys. The raw materials and desired end product
play an important role in determining the manufacturing process
of a particular plant. The principal steps involved in the
production of secondary copper and copper-base alloys are as
follows:

1. Pretreatment of scrap;
2. Smelting of low-grade scrap and residues;
3. Melting, refining, and alloying intermediate-grade

copper-base scrap
and residues;

4. Refining high-grade copper scrap; and
5. Casting.

Each of these production steps, along with raw materials, is dis
cussed in detail below.

RAW MATERIALS

Discarded consumer products, industrial copper-bearing scrap
metal (solids) and melting wastes (slags and residues) are the
basic raw materials used in secondary copper facilities. About
two-thirds of the recycled copper tonnage is in the form of brass
and bronze, with the remaining one-third in the, form of copper.
Additional copper values are recovererd from copper-bearing
wastes, such as skimmings, grindings, ashes, irony brass and
copper residues and slags. The United States Department of
Interior has estimated that 60 percent of all copper-base metal
is reclaimed as old metal and comes back into production again.
The cycle between its original use and recovery is approximately
40 years.
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The segregation and classification of scrap metal are important
steps in the production of alloyed ingots or pure copper. Segre
gation of copper-base scrap is done in a preliminary way by the
scrap dealer (old scrap) or by the fabrication plant as the scrap
is generated (new scrap). The copper-bearing scrap sold to the
smelters contains metallic and nonmetallic impurities. Included
among these are lead, zinc, tin, antimony, iron, manganese,
nickel, chromium, precious metals, and organic-base constituents,
such as insulation (plastic and other types), oil, grease, paint,
rubber, and antifreeze.

PRETREATMENT OF SCRAP

Before scrap, in the form of solids (metal) and residues, is used
by the smelter, various types of pretreatment are performed. The
materials are usually presorted by secondary material d,ealers or
shipped directly by foundries and metal shops; however, addi
tional sorting is often done by the smelter to attain tighter
control of the alloy constituents and the copper content. The
steps used in the pretreatment of scrap depend on the type of
scrap being processed. These pretreatment steps are discussed
below in the context of the type of scrap being process,ed.

Stripping

Insulation and lead sheathing are removed from electrical conduc
tors, such as cables, by specially designed stripping machines or
by hand. Water is not used or generated during stripping and
atmospheric emissions are not generated by this process. The
lead is sold, reclaimed, or used in producing copper-base alloys.
The organic solid wastes are reclaimed or disposed by bl~rning or
landfill.

Briquetting

Compressing bulky scrap, such as borings, turnings, tubing, thin
plate, wire screen, and wire, into small bales compacts the
scrap, allows for less storage area, and makes for easiler han
dling and faster melting. The problem of oxidation of the metal
is also diminished. Briquetting is carried out by comp.acting the
scrap with hydraulic presses. Water is not used or generated
during briquetting and atmospheric emissions are not generated by
this process.

Size Reduction

Size reduction is used for all types of scrap materials. Large
thin pieces of scrap metal are reduced in size by pneumatic
cutters, electric shears, and manual shearing. Tramp iron liber
ated from the scrap by size reduction is removed from tl~e

shredded product magnetically. The iron-free products .are
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usually briquetted for easy handling. S~redding is also used in
the separation of insulation on copper w~re. The insulation is
broken loose from metal by shearing action and removed from the
metal by air classification.

When treating bulky metal items, the process produces small quan
tities of atmospheric emissions, consisting of dusts of approxi
mately the same composition as the metal. Collection of the dust
via dry cyclones or baghouses permits recovery of the metal
value.

Crushing

Previously dried, brittle, spongy turnings, borings, and long
chips are processed in hammer mills or ball mills. After crush
ing, tramp iron is removed magnetically. Dust particles consist
ing of dirt, organic compounds, and finely divided metal are
generally collected using dry cyclones.

Residue Concentration

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

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

Residue Pelletizing and Roll Briquetting

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

The fine slags or residues must be agglomerated before charging
to prevent them from being blown out of the stacks. The fine
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portions of the copper rich slags or other residues are pellet
ized by adding water and a binder, if necessary, and rolling the
material in a disk or drum pelletizer until most of the fines are
in the form of small marble size pellets. Although WB.ter is used
in pelletizing, it is completely consumed during processing and
wastewater is not discharged.

Drying

Borings, turnings, and chips from machining are covered with cut
ting fluids, oils, and greases. These contaminants are removed
in the drying process. The scrap is generally heated in a rotary
kiln to vaporize and burn the contaminants.

Drying results in the evolution of considerable quantities of
hydrocarbons, depending on the amount present in the scrap. The
oils, greases, and cutting fluids contain sulfonated and chlori
nated hydrocarbons. Therefore, gaseous emissions evolve and are
composed of the oxidation products that include sulfur oxides,
hydrogen chloride, hydrocarbons, and other combustion products.

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

Burning

Scrap may be covered with paper and organic polymer insulation,
such as rubber, polyethylene, polypropylene, or polyvinyl chlor
ide. These materials are usually not removed by stripping. They
are most effectively removed from the scrap by the burning pro
cess using furnaces, such as rotary kilns.

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

Sweating

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

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

SMELTING OF LOW-GRADE SCRAP AND RESIDUES

Drosses, slags, skimmings, and low-grade copper and brass scrap
are processed in blast furnaces or cupola furnaces. These low
grade, copper-bearing materials are melted to separate the copper
values from slags or residues and to produce molten metal that
can be processed further immediately after recovery, or after
being cast into ingots or shot for later use or sale.

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

The charge to the blast or cupola furnace may be in the form of
irony brass and copper, fine insulated wire, motor armatures,
foundry sweepings, slags, drosses, and many other low-grade
materials. Fine materials are pretreated by pelletizing or
briquetting to reduce losses in the stack gas. Limestone and
mill scale 'are added as fluxes to produce iron silicate slags
(depleted slag). Low sulfur coke is used in cupolas or blast
furnaces to reduce matte (copper sulfide) formation.
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During the cupola and blast furnace processes, the metallic con
stituents melt, while the limestone aluminum, silicon and iron
oxides fuse in the smelting zone and form a molten slag, which
mixes with the metals. The copper compounds are reduced by the
coke. The molten materials flow downward through the coke bed
and are collected in a crucible below. After a period of
quiescence, the metal and slag form separate layers and are
tapped. The slag, containing less than 1 percent copper value,
is granulated with a high pressure water spray or by directing it
into a quench pit while still in its molten state. The granu
lated slag is then sent to a slag pile.

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

The process of conversion in the secondary copper subcategory can
be done in furnaces called converters or in other types: of
furnaces in which molten metal is contained. The operation is
derived from primary copper operation in which the sulfide matte
is converted to an oxide-rich copper melt by oxidation with air
or oxygen-enriched air. In secondary copper operations, however,
only small amounts of sulfide are present in the black copper,
but it is heavily contaminated with alloy metals, such as zinc,
lead, nickel, iron, manganese, aluminum, tin, antimony" silicon,
silver, or other metals and nonmetals contained in the scrap or
residues. Since the sulfur content is low in secondar)r black
copper, fuel is required for converting operations; unlike
primary copper where the sulfur serves as the fuel.

With the use of converters or converter-oriented operations, the
copper value in mixed alloys is reclaimed by oxidizing most of
the alloying elements and removing the oxides as a slag. Molten
metal is sometimes oxidized in a converter by blowing air through
ports in the bottom of the furnace until most of the oxidizable
alloying elements and some of the copper are oxidized (blister
copper). More commonly, the molten metal in reverberat:ory or
rotary furnaces is oxidized by inserting water cooled lances into
the bath and blowing the bath with air or oxygen under a silicate
slag cover until the alloy impourities are reduced to the desired
level. The slag containing the alloy metal oxides and some cop
per is removed, and the oxygen in the remaining copper is reduced
with charcoal and green wood inserted in the bath. Depending on
the extent of reduction, various grades of refined copper are
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produced. Generally, after conversion, a blister copper is
produced that is subsequently refined in the same plant or sold
or transported to other plants.

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

MELTING, REFINING, AND ALLOYING INTERMEDIATE-GRADE COPPER-BASED
SCRAP

Copper-based scrap metals, intermediate-grade copper metal scrap,
black and blister copper, and residues with known origin or com
position are melted, refined, and alloyed, if necessary, to pro
duce either brass or bronze ingots of specific composition.
These same materials are refined further to produce fire refined
copper suited for end use or for casting anodes for electrolytic
refining. Direct fired reverberatory and rotary furnaces are
used to produce the product metals, brass and bronze, and fire
refined copper.

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

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

The reverberatory or rotary furnace is charged with scrap metal
at the start of the heat and at intervals during the melt down
period. Air is blown into the molten metal bath with lances in
order to oxidize metals in near accordance with their position in
the electromotive series. Thus, iron, manganese, aluminum, and
silicon are oxidized, and in the refining of zinc-rich copper
alloy scrap, the loss of zinc is unavoidable. In the production
of refined copper, the blowing is for a longer duration, since
most of the metal elements must be removed.
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The oxidized metals form a slag layer on the surface of the melt,
since the oxides have a lower density than the molten 'metal.
These oxides combine with the slag cover, which is usually added
to aid in the removal of the oxidized impurities. Borax, slaked
lime or hydrated lime, glass or silica, soda ash, and caustic
soda are all used as fluxes to modify the characteristics of the
slag cover. The most common material used by the brass and
bronze smelters is anhydrous rasorite, a sodium borate flux
(Na2B40 7) , which has a great affinity for metal oxides and
siliceous materials. The slag cover protects the molten metal
surface from unwanted oxidation and reduces volatilization of
2 nco

To oxidize or degasify, as well as to ~lloy, a brass or bronze
melt, metal fluxing agents are added to the melt. In almost all
cases, these melt modifiers are binary alloys of copper with
silicon, phosphorus, manganese, magnesium, lithium, or cadmium.
The highly oxidized, refined copper melt, containing an apprecia
ble amount of CU20 can be cast from the reverberatory or rotary
furnace into blister copper shapes and used in the subsequent
preparation of fire refined copper. More typically, however, the
molten oxidized melt is reduced in the reverberatory or rotary
furnace in which it was formed, by using carbon-based reducing'
agents and then poling. These operations are discussed in detail
in the section on refining of high grade copper scrap.

Once a melt meets specifications, principally chemical analysis,
the brass or bronze is cast into ingots, cooled, and then pack
aged for shipping. Refined copper, that has been analyzed and
found to meet specification, is either cast into blister copper
ingots or is subsequently reduced in the furnace as a continua
tion of the fire refining operation.

Fumes of metal oxides are produced when the molten metal is blown
with air or oxygen to remove metallic impurities, or when green
wooden poles are inserted into the bath to reduce the heat. Dust
is produced during the charging of fine slags and fine flux
materials. The dusts and fumes are controlled through the use of
baghouse filters or wet scrubbers. The wet scrubbers on the
reverberatory and rotary furnaces are the sole source of
wastewater.

REFINING HIGH-GRADE COPPER SC~~P

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

Fire Refining

Fire refining is used to remove excess zinc, lead, iron and tin.
Fire refinin involves blowing air or oxygen through the molten
metal in a reverberatory or rotary furnace. In the production of
pure copper products, the blowing is continued until the con
tained zinc, lead, iron, tin, and other impurities, along with
about 3 percent of the copper, are removed by oxidation. Most of
the oxides are trapped in the slag cover. After the contaminated
slag is removed, the refined copper is deoxidized with green wood
poles under a charcoal or coke cover. Once the oxygen content
meets specifications, the copper is cast into anodes for electro
lytic refining or into billets, wire bars, etc. Selected types of
flux materials are generally added to assist in the removal of
the impurities before poling.

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

Skimming

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

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

High-purity cathode copper is produced through electrolytic
refining. Anode copper, often containing precious met:als and
impurities such as nickel, are placed into the cells i.n an
alternating fashion with thin copper starter sheets, which after
electrolytic deposition become cathodes of refined copper.

The cathodes are removed periodically from the electrolytic
cells, melted, and cast into fine-shape castings, sucrl as wire
bar and billets. Used anodes are removed from the cells, rinsed
to remove adhering acid, and remelted in~o new anodes. If nickel
is present in the anodes, the nickel content of the electrolyte,
as well as the copper content, will build up and a bleed from the
circuit 'must occur. This bleed is often subjected to electro
winning for copper removal, wherein a lead cathode is used, and
cementation.

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

Postelectrolytic Melting and Refining

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

The shaft furnace, which uses natural gas as a fuel and operates
on the principle of a cupola furnace, continuously melts cath
odes, home scrap, and No. I copper wire scrap, with " re fining" by
poling or charcoal reduction being done in a small reverberatory
holding furnace just before casting. The molten copper is con
tinuously cast into billets and cakes. Water is used principally
for noncontact cooling in the two types of melting furnaces.
Particulate air emissions from the operation are usually con
trolled by means of baghouses. Wet air pollution control may
also be used to control air emissions. In such cases a waste
water is generated.

CASTING

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

Brass and Bronze Ingo'_

The melt, which has been analyzed and found to meet specifica
tions, is adjusted to the proper temperature before pouring.
Rotary and reverberatory furnaces containing the molten metal are
tapped, and the metal is poured into various ingot filling sys
tems. The metal may pour directly into a moving, automatically
controlled mold line, in which one or more molds are filled at
once; then the flow shuts off while a new set of molds moves into
position on an endless conveyor. In another variation, the metal
from the furnace is tapped into a ladle and then moved to a mold
line, which may be stationary or movable. Molds are sprayed with
a mold wash and then dried thoroughly before the ingot is cast.
Automatic devices are often used to sprinkle ground charcoal in
the molds or onto the molten metal in the molds to provide a
special smooth top on the ingots.

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

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

Black and Blister Copper

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

Anodes

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

Refined Copper

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

Billets, cakes, and wire rod are usually continuously cast or
directly chill cast, and the metal is cooled within diE~s using
noncontact and contact cooling water that is recirculated after
passing through cooling towers. Wire-rod casting uses exclu
sively noncontact cooling water as the cast rod is reduced in
diameter through a series of water cooled rolls.

Copper Shot

Copper for alloying purposes is sometimes produced in the form of
shot to facilitate handling and remelting. In some cases, the
copper is alloyed with phosphorus to increase hardness. Copper
shotting operations consist of pouring the molten refined copper
directly into a quench pit. Wastewater is generated when the
quench pit is periodically discharged for cleaning, and by wet
air pollution control devices operating on gas streams generated
by the melting furnace.
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PROCESS WASTEWATER SOURCES

The principal sources of wastewater in the secondary copper sub
category are:

1. Residue concentration,
2. Slag granulation,
3. Reverberatory and rotary furnace wet air pollution

control,
4. Spent electrolyte,
5. Scrap anode rinse water,
6. Casting contact cooling water, and
7. Casting wet air pollution control.

OTHER WASTEWATER SOURCES

There are other wastewater streams associated with the manufac
ture of secondary copper. These wastewater streams include but
are not limited to:

1. Stormwater runoff, and
2. Maintenance and cleanup water.

These waste streams are not considered as a part of this rulemak
ing. EPA believes that the flows and pollutant loadings associ
ated with these waste streams are either insignificant relative
to the waste streams selected or are best handled by the appro
priate permit authority on a case-by-case basis under authority
of Section 403 of the Clean Water Act.

AGE, PRODUCTION, AND PROCESS PROFILE

A distribution of the secondary copper plants in the United
States is shown in Figure 111-2. Figure 111-2 shows that most of
the secondary copper plants are located around the Great Lakes
and New England states.

Table 111-1 shows that the average plant age is about 20 to 30
years, and that there are five direct, six indirect, and 20 zero
discharge plants in the secondary copper subcategory. Table
111-2 summarizes the distribution of secondary copper plants for
1976 production levels. Table 111-3 provid~s a summary of the
number of secondary copper plants that generate the various pro
cess wastewaters identified previously in this section.
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Table 111-1

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

Type 1982 1967 1957 1947 1937 1927 1917
of Plant to to to to to to to Insuff.
Dischar~ 1968 1958 1948 1938 1928 1918 1903 Data Total

Direct 2 2 1 0 0 0 0 0 5

Indirec-t 0 1 1 0 2 2 0 0 6

Zero 0 5 4 3 2 2 1 3 20- - - - - - - -
(J'\

N
+:-

6 4TOTAL 2 8 3 4 1 3 31



Table 111-2

PRODUCTION RANGES FOR PROCESSING PLANTS
OF THE SECONDARY COPPER SUBCATEGORY

Production Ranges for 1976
(tons/year)

o - 5,000

5,001 - 10,000

10,001 - 20,000

20,001 - 30,000

30,001 +

No Data Reported in dcp

Total Number of Plants in Survey
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Number of Plants

11

3

6

4

4

3

31



Table 111-3

PRODUCTION PROCESSES UTILIZED BY THE
SECONDARY COPPER SUBCATEGORY

Number of Plants Number of Plants
Production Process with Process Generating Wastewater*

Residue Concentration 7 7

Slag Granulation 5 5

Reverberatory and 18 5
Rotary Furnace Air
Pollution Control

Electrolytic Refining 6 6

Casting 29 22

Casting Air Pollution 8 3
Control**

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

**Reverberatory and rotary furnace air pollution control plants
are not included in the count for casting air pollution
control. An attempt was made to distinguish the reverberatory
and rotary furnace wet air pollution control systems and the
casting wet air pollution control systems that do not use
reverberatory and rotary furnaces for casting.
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D - Direct process wastewater discharge plants
I - Indirect process wastewater discharge plants
Z - Zero p~ocess wastewater discharge plants
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SECONDARY COPPER SUBCATEGORY

SECTION IV

SUBCATEGORIZATION

As discussed in Section IV of the General Development Document,
the nonferrous metals manufacturing category has been subcategor
ized to take into account pertinent industry characteristics,
manufacturing process variations', and a number of other factors
which affect the ability of the facilities to achieve effluent
limitations. This section summarizes the factors considered
during the designation of the secondary copper subcategory and
its related subdivisions.

FACTORS CONSIDERED IN SUBCATEGORIZATION

The following factors were evaluated for use in subcategorizing
the nonferrous metals manufacturing category:

1. Metal products, co-products, and by-products;
2. Raw materials;
3. Manufacturing processes;
4. Product form;
5. Plant location;
6. Plant age;
7. Plant size;
8. Air pollution control methods;
9. Meteorological conditions;

10. Treatment costs;
11. Nonwater quality aspects;
12. Number of employees;
13. Total energy requirements; and
14. Unique plant characteristics.

Evaluation of all factors that could warrant subcategorization
resulted in the designation of the secondary copper subcategory.
Three factors were particularly important in establishing these
classifications: the type of metal produced, the nature of the
raw material used, and the manufacturing processes involved.

In Section IV of the General Development Document, each of these
factors is "described, and the rationale for selecting metal pro
duct, manufacturing processes, and raw materials as the principal
factors used for subcategorization is discussed. On this basis,
the nonferrous metals manufacturing category (phase I) was divid
ed into 12 subcategories, one of them being secondary copper.
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FACTORS CONSIDERED IN SUBDIVIDING THE SECONDARY COPPER
SUBCATEGORY

The factors listed previously were each evaluated when consider
ing subdivision of the secondary copper subcategory. In the
discussion the follows, the factors will be described as they
pertain to this particular subcategory.

The rationale for considering further subdivision of the second
ary copper subcategory is based primarily on differences in the
production processes and raw materials used. Within this sub
category, 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 secondary copper is still considered a single subcategory,
a more thorough examination of the production processes has
illustrated the need for limitations and standards based on a
specific set of waste streams. Limitations will be based on
specific flow allowances for the following subdivisions.

Each subdivision is discussed following the list.

1. Residue concentration,
2. Slag granulation,
3. Reverberatory and rotary furnace wet air pollution

control
4. Spent electrolyte
5. Scrap anode rinsing,
6. Casting contact cooling,
7. Casting wet air pollution control.

Two subdivisions have been established for wastewater generated
in the processing of slags and residues. Slag covers on rever
beratory and rotary furnaces are generally raked off before the
furnace is tapped. The copper content of the slag can be recov
ered by melting the slag (along with scrap copper, coke, and
fluxes) in a cupola or blast furnace, or by milling and classify
ing the slag into a waste gangue material and a copper rich con
centrate. Wastewater is generated in the concentration of slags
or other residues such as drosses, skimming, spills, and sweep
ings through wet milling and classifying. When slags are melted
with scrap copper, coke, and fluxes in blast or cupola furnaces,
two products are tapped, a waste or depleted slag, and black
copper. The waste slag is granulated in a quench pit or with a
high pressure water stream, producing slag granulation waste
water.

Wet scrubbers are used to remove particulates and metal oxide
fumes from reverberatory and rotary furnace off-gases. There
fore, a subdivision for reverberatory and rotary furnace wet air
pollution control wastewater is necessary.
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A subdivision has not been established for blast, cupola, or con
verter furnace wet air pollution control, since no plants in the
subcategory use wet air pollution control devices in conjunction
with these furnaces.

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

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

OTHER FACTORS

The other factors considered in this evaluation either support
the establishment of the seven subdivisions or 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 prod
uct, raw materials, and production processes. Therefore, they
are not independent factors and do affect the subcategorization
which has been applied. 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 inapproprite for use as bases for
subdivision of nonferrous metal plants.

PRODUCTION NORMALIZING PARAMETERS

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

The PNPs for the six subdivisions in the secondary copper sub
category are:

Subdivision

1. Residue concentration

PNP

kkg of slag or residue processed
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2. Slag granulation kkg of blast and cupola furnace
copper production

3. Reverberatory and kkg of reverberatory and rotary
furnace wet air furnace copper produced
pollution control

4. Spent electrolyte kkg of cathode copper produced

5. Scrap and rinse water kkg of cathode copper produced

6. Casting contact cooling kkg of copper cast

7. Casting wet air kkg of copper cast
pollution control
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SECONDARY COPPER SUBCATEGORY

SECTION V

WATER USE AND WASTEWATER CHARACTERISTICS

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

Section V of the General Development Document contains a detailed
description of the data sources and methods of analysis used to
characterize wastewater from the nonferrous metals manufacturing
category. To summarize this information briefly, two principal
data sources were used: data collection portfolios and field
sampling results. Data collection portfolios, completed for the
secondary copper subcategory, contain information regarding
wastewater flows and production levels.

In order to quantify the pollutant discharge from secondary cop
per plants, a field sampling program was conducted. Wastewater
samples were collected in two phases: screening and verifica
tion. 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 128
of the 129 toxic pollutants and other pollutants deemed appropri
ate. (Because the analytical standard for TCDD was judged to be
too hazardous to be made generally available, samples were never
analyzed for this pollutant. There is no reason to expect that
TCDD would be present in primary copper smelting and electrolytic
refining wastewater.) A total of 10 plants were selected for
screen sampling in the nonferrous metals manufacturing category.
A complete list of the pollutants considered and a summary of the
techniques used in sampling and laboratory analyses are included
in Section V of the General Development Document. In general,
the samples were analyzed for three classes of pollutants: toxic
organic pollutants, toxic metal pollutants, and criteria pollu
tants (which includes both conventional and nonconventional
pollutants).

As described in Section IV of this supplement, the secondary
copper subcategory has been further categorized into seven
subdivisions. As such, the proposed regulation contains mass
discharge limitations and standards for seven 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.
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WASTEWATER SOURCES, DISCHARGE RATES, AND CHARACTERISTICS

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

1. Residue concentration,
2. Slag granulation,
3. Reverberatory and rotary furnace wet air pollution

control,
4. Spent electrolyte,
5. Scrap anode rinsing,
6. Casting contact cooling, and
7. Casting wet air pollution control.

Data supplied by dcp responses were used to calculate the amount
of water used and discharged per metric ton of production. The
two ratios calculated are differentiated by the flow rate used in
the calculation. Water use is defined as the volume of water or
other fluid (e.g., electrolyte) required for a given process per
mass of copper product and is therefore based on the sum of
recycle and make-up flows to a given process. Wastewater flow
discharged after pretreatment or recycle (if these are present)
is used in calculating the production normalized flow--the volume
of wastewater discharged from a given process to further treat
ment, disposal, or discharge per mass of copper produced.
Differences between the water use and wastewater flows associated
with a given stream result from recycle, evaporation, and carry
over on the product. The production values used in calculations
correspond to the production normalizing parameter, PNP, assigned
to each stream, as outlined in Section IV. The production nor
malized flows were compiled and statistically analyzed by stream
type. Where appropriate, an attempt was made to identify factors
that could account for variations in water use. This information
is summarized in this section. As an example, scrap anode rinse
wastewater flow is related to the cathode copper production. As
such, the discharge rate is expressed in liters of rinse waste
water per metric ton of cathode copper production (gallons of
rinse water per ton of cathode copper production).

Characteristics of wastewater from the previously listed proces
ses were determined from sampling data collected at secondary
copper plants. This data was used in two ways. From the sam
pling data, pollutants selected for regulation were determined.
Secondly, the sampling data was used to estimate the Yl~arly mass
of pollutant generated by each waste stream for the entire sub
category. There were a total of five site visits, which repre
sents 11 percent of the secondary copper subcategory. Diagrams
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indicating the sampling sites and contributing production
processes are shown in Figures V-I to V-5 (at the end of this
section).

In the data collection portfolios, plants were asked to indicate
whether or not any of the toxic pollutants were believed to be
present in their wastewater. The responses for the toxic metals
are summarized below:

Pollutant

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

Known
Present

2
1
1
3
2
7
6
2
4

1
7

Believed
Present

1

1
1
1
1
1

1
1

Believed
Absent

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

Known
Absent

1

1

1

All plants responding to the portion of the dcp concerning the
presence of the toxic organic pollutants indicated that they all
were either known or believed to be absent with the exception of
fluorene. Two plants reported that fluorene was known to be
present while one plant reported that fluorene was believed to be
present. However, as reported in Section VI, fluorene was not
detected in 12 samples from five waste streams collected during
the Agency's sampling and analysis program.

The raw wastewater sampling data for the secondary copper sub
category are presented in Tables V-8 through V-12 (at the end of
this section). Treated wastewater sampling data are shown in
Tables V-13 through V-16 (at the end of this section). The
stream codes displayed in Tables V-8 through V-16 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 is listed for
a specific day of sampling, the wastewater samples for the stream
were not collected. If the analyses did not detect a pollutant
in a waste stream, the pollutant was omitted from the table.

The data tables included some samples measured at concentrations
considered not quantifiable. The base neutral extractable, acid
extractable, and volatile toxic organics generally are considered
not quantifiable at concentrations equal to or less than 0.010
mg/l. Below this concentration, organic analytical results are
not quantitatively accurate; however, the analyses are useful to
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indicate the presence of a particular pollutant. The pesticide
fraction is considered not quantifiable at concentrati.ons 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 pollu
tants by the same analytical methods. The detection limits used
were reported with the analytical data and hence are the appro
priate 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 calibra
tion) variation in stock solutions) and variation in operators.

The statistical analysis of data includes some samples measured
at concentrations considered not quantifiable. Data reported as
an asterisk are considered as detected but below quantifiable
concentrations) and a value of zero is used for averaging. Toxic
organic) nonconventiona1, 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 m,etal values
reported as less than a certain value were considered as not
detected and a value of zero is used in the calculation of the
average. For example, three samples reported as ND, *, and 0.021
mg/l h~ve an average value of 0.010 mg/l. The averages calcu
lated are presented with the sampling data. These values were
not used in the selection of pollutant parameters.

In the following discussion, water use and field sampl:ing data
are presented for each operation. Appropriate tubing or back
ground blank and source water concentrations are pesented with
the summaries of the sampling data. Figures V-I through V-5 show
the location of wastewater sampling sites at each facility. The
method by which each sample was collected is indicated by number,
as follows:

lone-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
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SECONDARY COPPER WASTEWATER SOURCES AND CHARACTERISTICS

Presented below is a discussion of the characteristics of the
significant wastewater sources attributable to the processing of
secondary copper.

Residue Concentration

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

Raw wastewater data for residue concentration are presented in
Table V-B. This waste stream is characterized by treatable
concentrations of dissolved toxic metal pollutants and suspended
solids. The toxic metals are soluble components of the slags and
residues, and the suspended solids are from milling fines that
end up in the water.

Slag Granulation

Five plants report the use of water for blast or cupola furnace
slag granulation. This wastewater is generated when slag is
granulated with high pressure water jets, or in quench pits prior
to disposal. The water use and discharge rates for slag granula
tion in liters of water per meric ton of blast or cupola furnace
production are shown in Table V-2.

The Agency did not collect any raw wastewater sampling data from
slag granulation operations at secondary copper plants. However,
the characteristics of this wastewater are generally comparable
to those of residue concentration wastewater, since materials
from nearly identical sources are being treated in either case.
Thus, slag granulation wastewater contains treatable concentra
tions of dissolved toxic metal pollutants and suspended solids.

Reverberatory and Rotary Furnace Wet Air Pollution Control

Five plants report the use of wet air pollution control devices
to contain metal oxide fumes and dust from reverberatory and
rotary furnace operations. Fumes of metal oxides are produced
when the molten metal is blown with air or oxygen to remove
metallic impurities, or when green wooden poles are inserted into
the bath to deoxidize the heat. Dust will be produced during the
charging of fine slags or fine flux materials. When wet air
pollution control is used, the metal oxides and dust will be
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contained in the water as suspended solids and dissolv'ed toxic
metals. Raw wastewater data for reverberatory and rotary furnace
wet air pollution control are shown in Table V-9. As expected,
toxic metal pollutants and suspended solids are present in treat
able concentrations. Table V-9 also shows that this wastewater
is acidic (pH of 1.6 to 2.5).

The water use and discharge rates for reverberatory and rotary
furnace wet air pollution control are presented in Table V-3.

Spent Electrolyte

Normally, electrolyte is continuously circulated through thick
eners and filters to remove solids, and recycled back through the
electrolytic cells. It is necessary to blowdown a fraction of
the electrolyte to prevent the buildup of copper and nickel.
This slip stream is treated to recover nickel and copper, and
recycled or discharged. Table V-4 presents the electrolyte use
and discharge rates for spent electrolyte in liters per metric
ton of cathode copper produced.

Raw wastewater sampling data for spent electrolyte are shown in
Table V-lO. This waste stream is characterized by tre,atable con
centrations of toxic metal pollutants (particularly copper, lead,
and zinc) and suspended solids. The pH of the spent electrolyte
in the wastewater samples ranged from 1.48 to 3.45.

Scrap Anode Rinsing

Anodes removed from electrolytic cells are sometimes rinsed
before further processing. As shown in Table V-S, only two
plants reported the use of rinse water for scrap anode cleaning,
and both of those plants practice 100 percent recycle of the
rinse water. The Agency did not collect any raw waste\vater
samples from anode rinsing operations. Wastewater froIn this
operation should contain treatable concentrations of total
suspended solids and dissolved toxic metal pollutants, which are
a result of impurities in the modes that are released into the
rinse water.

Contact Cooling Water

Twenty-two plants report the use of contact cooling water to cool
molten metal cast into ingots, shot, and anodes. Anodes and
rough brass or bronze ingots are generally water spray··cooled to
rapidly solidify the casting, and the casting is then quenched in
a tank of water. Smooth brass or bronze ingots must be slowly
cooled in the mold under a layer of charcoal to produce the
smooth surface requested by certain customers. Ingot mold lines
are quite long for the production of smooth ingots. The ingots
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are permitted to air cool in the mold during the first portion of
the conveyor travel, the bottom of the ingot mold is submerged in
a tank of water during the second portion of the conveyor travel,
and finally the solidified ingot is discharged into a quenching
tank of water. Part of the charcoal burns during the ingots'
travel period on the conveyor. The unburned charcoal and char
coal ash all go into the ingot cooling water. These residues
settle as a sludge and are periodically cleaned out of the
quenching tanks and subsequent settling tanks or ponds. The
water mayor may not be recycled. In addition to the charcoal
and charcoal ash, the wastewater pollutants associated with con
tact cooling are metal oxides from the ingot surface, refractory
mold wash (calcium phosphate), and flour dust. Charcoal is not
used when casting copper anodes, but the mold wash is used and
the wash ends up in the contact cooling water. The raw waste
water data for casting contact cooling water is presented in
Table V-II. Copper, lead, zinc, and total suspended solids are
all present in treatable concentrations.

The water use and discharge rates for casting contact cooling in
liters of water per metric ton of copper cast are shown in Table
V-6.

Casting Wet Air Pollution Control

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

The water use and discharge rates for casting wet air pollution
control in liters of water per metric ton of copper cast are
shown in Table V-7.

Raw wastewater samples were not collected for this stream. How
ever, since both casting, and reverberatory and rotary furnace
water pollution control devices control metal oxide fumes, their
wastewaters will be similar. Therefore, casting wet air pollu
tion water contains toxic metal pollutants and suspended solids.
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Table V-I

WATER USE AND DISCHARGE RATES FOR RESIDUE CONCENTRATION

(l/kkg of slag or residue processed)

Production
Production Normalized

Percent Normalized Discharge
Plant Code ~~~Y-.~~~ Water Use Flow--_._--- - - -

15 0 6,702 6,702

23 100 NR 0

49 100 6,680 0

50 100 NR 0

55 100 NR 0

220 NR NR 677

4507 100 NR 0

NR - Present, but data not reported in dcp.

640



Table V-2

WATER USE AND DISCHARGE RATES FOR SLAG GRANULATION

(l/kkg of blast and cupola furnace production)

Production
Production Normalized

Percent Normalized Discharge
Plant Code ~ecycle Water Use Flow

- ---- - - - - - --
26* NR NR 0

35 100 NR 0

36 100 17,210 0

49 100 40,900 0

62 100 65,800 0

*Wastewater is evaporated.

NR - Present, but data not reported in dcp.
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Table V-3

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

(l/kkg of reverberatory and rotary fllcl1ac~ copper produced)

Production
Percent Normalized

Plant Code Recycle Water Use------- --------

22 100 274,200

46 ° 7,226

50 100 NR

52 100 NR

207 81 25,000

Production
Normalized
Discharge

Flow

o

7,226

°
°

4,695

NR - Present, but data not reported in dcp.
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Table V-4

ELECTROLYTE USE AND DISCHARGE RATES

(l/kkg of cathode copper produced)

Production
Production Normalized

Percent Normalized Discharge
Plant Code Recycle Water Use Flow

22* 0 263.2 263.2

62 100 NR °
78* NR NR 1,499

207 NR NR 1,124

220 100 NR °
670 ° 10,023 10,023

*Spent elecrolyte is contract hauled.

NR - Present, but data not reported in dcp.
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Table V-5

WATER USE AND DISCHARGE RATES FOR SCRAP ANODE RINSING

(l/kkg of cathode copper produced)

Production
Production Normalized

Percent Normalized Discharge
Plant Code Recycle Water Use Flow

78 100 NR. ()

670 100 NR ()

NR - Present, but data not reported in dcp.
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Table v-6

WATER USE AND DISCHARGE RATES FOR CASTING CONTACT COOLING

(l/kkg of copper cast)

Production
Production Normalized

Percent Normalized Discharge
Plant Code Recycle Water Use Flow

15 0 148 148
16 0 925 925
17 0 1. 45 1. 45
18 100 NR 0
21 100 NR 0
22 0 21,586 21,586

23 100 NR 0
26 100 NR 0

35 100 NR 0
36 100 14,720 0

37 NR NR 1,406
49 100 6,070 0
50 NR NR NR

52 100 NR 0
55 100 NR 0
58* 0 109 109
62 100 NR 0

207 0 12,614 12,614
220 99 23,700 237
662 0 4,100 4,100

4508 0 917 917
9050 0 109 109

*Contact cooling water is dry well injected.

NR - Present, but data not reported in dcp.
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Table V-7

WATER USE AND DISCHARGE RATES FOR CASTING WET AIR
POLLUTION CONTROL

(l/kkg of copper cast)

Production
Production Normalized

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

____N ____

36 100 NR 0

37 NR NR 281

78 0 337 337

NR - Present, but data not reported in dcp.
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Table V-8

SEI:ONIlARY COPPER SAMPLING D!\TA
RESIDUE <X>NCENlRATION

RAW WASTF..WATER

Stream Sample Concentration (mg/12 except as noted)
Pollutant Code Type Source Day 1 Day Day 3 Average

Toxic Pollutants(a)

10. 1,2-dichloroethane 2 3 0.022 NO 0.022

23. chloroform 2 3 0.26 0.052 0.156

29. l,l-dichloroethylene 2 3 0.667 NO 0.667

30. 1,2-trans-dichloro- 2 3 NO 0.012 0.012
0'\ ethylene+:--
-.....J

44. methylene chloride 2 3 0.58 NO 0.58

66. bis(2-ethylhexyl) 2 3 1 0.06 0.53
phthalate 104 2 0.144 0.0S4 0.0S4

68. di-n-butyl phthalate 2 3 0.4 0.024 0.212
104 2 * 0.012 0.012

86. toluene 2 3 0.015 NO 0.015

87. trichloroethylene 2 3 0.023 0.058 0.040

109. PCB-1232 (b)
110. PCB-1248 (b) 2 3 <0.007 <0.007
111. PCB-1260 (b) 104 2 *Ie *Ie *Ie

112. PCB-1016 (b)



Table V-8 (Continued)

SFDJNDARY (DPPER SAMPLllG Il!\TA
RESIDUE (DNCENIRATION

RAW WAS'ThYlATER

Stream Saq>le Concentration (lIE/I, except as noted)
Pollutant Code Type Source Day 1___ _ _pay 2 Day 3 Average.----

Toxic Pollutants(a)

114. antim:my 2 3 0.013 0.3 0.35 0.22
104 2 <0.1 <0.1 <0.1

115. arsenic 2 3 0.067 0.175 1 0.414
104 2 <0.01 0.11 0.11

'" 117. beryllium 2 3 0.16 0.17 0.16 0.16
+:'- 104 2 <0.001 0.1 0.100

118. cadmiun 2 3 0.8 0.8 0.4 0.7
104 2 0.03 0.08 0.08

119. chranium 2 3 0.24 <0.24 <0.24 <0.08
104 2 <0.005 0.7 0.7

120. copper 2 3 90 100 100 97
104 2 <0.006 40 40

122. lead 2 3 40 20 60 40
104 2 <0.02 10 10

123. mercury 2 3 0.0004 0.0007 0.005 0.0005
104 2 0.0001 0.0007 0.0007

124. nickel 2 3 2 2 2 2
104 2 <0.005 3 3





Table V-8 (Continued)

SEIDNDARY COPPER SAMPLIN; D\TA
RESIDUE CONCENIRATION

RAW WASTENlATER

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

(b) RePOrted together.

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

1 - one-t:i.IIe grab
2 - 24-hour manual cOOlpOsite
3 - 24-hour automatic composite
4 - 48-hour manual composite
5 - 48-hour automatic composi.te

0' 6 - 72-hour manual composite
~ 7 - 72-hour automatic composite

*Less than or equal to 0.01 mg/l.

**Less than or equal to 0.005 mg/l.



Table V-9

SECONDARY COPPm SAMPLING D!\TA
WEI' AIR POILurlrn CONlROL

RAW WASThWATFR

Stream Sample Concentration (mg/12 except as noted)
Pollutant Code Type Source Day 1 Day Day 3 Average

Toxic Pollutants

6. carbon tetrachloride 58 1 ND 0.116 ND 0.116
23. chloroform 58 1 0.011 0.026 0.11 0.113 0.083
66. bis(2-ethylhexyl) 58 3 0.1650 0.1760 0.2290 * 0.1350

phthalate
68. di-n-butyl phthalate 58 3 * * 0.026 ND 0.013
69. di-n-octyl phthalate 58 3 ND 0.067 ND 0.067

()'\ 78. anthracene (a) 58 3 ND <0.012 ND <0.012
VI 81. phenanthrene (a)t--'

118. cadmium 58 3 <0.002 <0.02 <0.002 <0.002 <0.008
119. chromium 58 3 <0.005 0.4 0.03 0.01 0.15
120. copper 58 3 0.2 30 7 8 15
122. lead 58 3 <0.02 0.9 0.2 0.3 0.5
123. mercury 58 3 0.0001 0.0002 0.0006 0.0001 0.0003
124. nickel 58 3 <0.005 20 0.8 0.1 7.0
126. silver 58 3 <0.02 <0.08 <0.02 <0.02 <0.04
128. zinc 58 3 <0.06 3 0.7 0.7 1.5

Nonconventionals

chemical oxygen demand 58 3 <5 14 73 21 36
(COD)

phenols (total; by 58 2 0.004 0.008 0.007 0.006
4-~ method)

total organic carbon 58 3 5 4 105 20 43
(TOC)



Table V-9 (Continued)

SEX:ONDARY COPPFR SAMPLING D!\.TA
WEI' Am. roILUITON CONlROL

RAW WASTEWATER

Pollutant

Conventionals

Stream Sample
Code Type source

Concentration (mg/l, except as noted)
DaYl --- Day Z- Day 3 Average

0"1
V1
N

oil and grease
total suspended solids

(TSS)
pH (standard units)

(a) Reported together.

58
58

58

1
3

1

7
7
6

2.0

2
3

1.6

5
3

2.5

5
4



Table V-lO

SED:Nl!\RY <DPPER SAHPLIR; D\TA
SPENl' ELEX:IROLYTE

RAW WAS~ATFR

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

Toxic Pollutants(a)

1. acenaphthene 19 3 0.019 0.036 NO 0.028
4. benzene 19 2 <0.27 0.019 <0.043 <0.006

10. 1,2-dichloroethane 19 2 NO 0.06 * 0.03
23. chloroform 19 2 0.077 1.19 0.124 0.464
25. 1,2-dichloroben- 19 3 NO 0.117 0.113 0.115

zene (b)
26. 1,3-dichloroben-

~ zene (b)
VJ 27. 1,4-dichloroben-

zene (b)
29. 1,1-dichloroethylene 19 2 NO 0.038 NO 0.038
30. 1,2-trans-di-chloro- 19 2 0.157 NO 0.028 0.093

ethylene
39. fluoranthene 19 3 NO 0.069 0.258 0.164
44. methylene chloride 19 2 NO 0.64 NO 0.64
55. naphthalene 19 3 0.042 5.0 1.6 2.214
66. bis(2-ethy1hexy1) 19 3 NO 0.1 0.175 0.138

phthalate
67. butyl benzyl phthalate 19 3 0.056 NO NO 0.056
68. di-n-butyl phthalate 19 3 0.039 0.083 NO 0.075
70. diethy1 phthalate 19 3 0.042 0.083 NO 0.063
76. chrysene 19 3 NO 0.056 NO 0.056
77. acenaphthy1ene 19 3 0.042 0.117 0.113 0.091
78. anthracene (c) 19 3 NO NO 0.1 0.1
81. phenanthrene (c)
84. pyrene 19 3 NO 0.158 0.204 0.182
85. tetrachloroethylene 19 2 * 0.072 * 0.024



Table V-lO (Continued)

S&:ONDARY COPPER. SAMPLING Il!\TA
SPENT ELEC'IROLITE

RAW WASTEWATER

Stream Sample Concentration (mg/l~ except as noted) _
Pollutant Code Type Source Day 1 Day Day 3 Average

86. toluene 19 2 NO 0.015 NO 0.015
87. trichloroethylene 19 2 <0.716 0.106 0.121 <0.076

117. beryllium 19 3 0.05 <0.02 <0.02 <0.02
118. cadmium 19 3 2.0 0.9 0.6 1.2
119. chromium 19 3 5 2 0.39 2.13
120. copper 19 3 3,630 1,900 900 2,140
121. cyanide 19 3 0.005 0.002 0.005 0.004
122. lead . 19 3 30 20 10 20
123. ~rcury 19 3 0.0007 0.0004 0.0005 0.0053

0'\ 124. nickel 19 3 530 270 130 310
V1 128. zinc 19 3 170 80 40 97+='

Nonconventionals

chemical oxygen demand (COD) 19 3 95 76 53 75
flmride 19 3 0.19 0.47 0.2 0.29
phenols (total; by 4-AAP 19 1 0.027 0.141 0.073 0.803
nethod)

total organic c8.rbon (TOC) 19 3 40 28 22 30

Conventionals

oil and grease 19 1 3 2 6 4
total suspended solids (18S) 19 3 84 68 43 65
~H (~t~-nard~ ·_':t~'\ 19 , , In " , .. 2p ~ \0 au i::l UUJ.. i::ll l. .L.'+O .).t+:>

(a) No samples were analyzed for the acid extractable toxic organic pollutants. Three samples were
analyzed for the pesticide fraction; none was detected above its analytical quantification
concentration.

(b) , (c) Reported together.



Table V-II

S~ONDARY COPPER SAMPLING D!\TA
CASTING CONTACT COOLING

RAW WASTEWATER

Stream Sample Concentration (mg/1, except as noted)
Pollutant Code Type Source Day 1 Day 2 Day 3 Average

Toxic Pollutants

15. 1,1,2,2-tetrachloro- 121 2 * NO * * *
ethane

23. chloroform 121 2 0.043 0.019 0.02 0.020
39. fluoranthene 121 2 ND * * * *66. bis(2-ethy1hexy1) 121 2 * 0.041 0.023 0.019 0.028

phthalate
67. butyl benzyl phthalate 121 2 * O.Oll * * 0.004

'" 68. di-n-buty1 phthalate 121 2 * 0.021 * * 0.007l.n
l.n 69. di-n-octy1 phthalate 121 2 * * * * *70. diethy1 phthalate 121 2 ND * * ND *71. dimthy1 phthalate 121 2 ND * * * *74. 3,4-benzofluoranthene

(a)
75. benzo (k) fluoranthene 121 2 ND ND * NO *(a)
76. chrysene 121 2 * NO * NO *78. anthracene (b)
81. phenanthrene (b) 121 2 ND * * * *84. pyrene 121 2 * * * * *85. tetrachloroethylene 121 2 * * * *

115. arsenic 121 2 0.01 0.01 0.01 0.01 0.01
117. beryllium 121 2 0.001 0.001 0.001 0.001 0.001
ll8. cadmium 121 2 0.002 0.006 0.009 0.006 0.007
119. chromium 121 2 0.008 0.008 0.01 0.02 0.013
120. copper 121 2 0.008 0.3 1 0.6 0.6
121. cyanide 121 2 0.001 0.001 0.001 0.001
122. lead 121 2 0.02 1 4 3 3



Table V-II (Continued)

SEIXlNn\RY CDPPER SAMPLIN; Il!\TA
CASTING CONTACT COOLING

RAW WASThWATER

Stream Sample Concentration (mg/12 except as noted)
Pollutant Code Type Source Day 1 Day Day 3 Average

123. mercury 121 2 0.0001 0.0001 0.0001 0.0001 0.0001
124. nickel 121 2 0.005 0.007 0.02 0.01 0.012
125. selenium 121 2 0.01 0.01 0.01 0.01 0.01
126. silver 121 2 0.02 0.02 0.02 0.02 0.02
128. zinc 121 2 0.06 2 5 3 3

Nonconventionals

chemical oxygen demand (COD) 121 2 10 8 11 10
0\ phenols (total; by 4-AAP 121 2 0.008 0.008 0.012 0.009VI
0\ total organic carbon (TOC) 121 2 1 1 1 1

Conventiona1s

oil and grease 121 2 3 2 3
total suspended solids (TSS) 121 2 22 8 . 8 13

(a) ) (b) Reported together.



Table V-12

S~y COPPER SAMPLING D\TA
MISCEUANIDlE RAW WAS'ID-lATER

Stream Sample Concentration (mg/l, except as noted)
Pollutant Code Type Source Day 1 Day 2 ~3 Average

Toxic Pollutants

4. benzene 1 3 * 0.016 <0.02 <0.005
102 1 * NO NO NO

6. carbon tetrachloride 1 3 NO 0.011 NO 0.011
102 1 NO NO NO NO

9. hexachloroethane 1 3 5.0 NO 5.0
0" 102 3 NO NO NO NOV1
'-J

10. 1,2-dichloroethane 1 3 0.014 NO NO 0.014
102 1 NO ND ND NO

23. chloroform 1 3 0.219 0.074 * 0.098
102 1 * 0.016 0.012 0.04 0.023

29. 1,1-dichloroethylene 1 3 0.176 ND NO 0.176
102 1 NO ND NO ND

30. 1,2-trans-di-chloro- 1 3 ND * NO *
ethylene 102 1 0.013 ND NO * *

39. fluoranthene 1 3 3 ND 3
102 3 * NO

44. methylene chloride 1 3 0.8 ND ND 0.8
102 1 NO NO NO NO



Table V-12 (Continued)

SEX::ONDARY OOPPER SAMPLING D!\TA
MISCELLANEDUS RAW WASThVlATER

Stream Sample Concentration (mg/1
2

except as noted)
Pollutant Code Type Source Day 1 Day Day 3 Average

55. naphthalene 1 3 * ND *102 3 ND NO

60. 4,6-dinitro-o-creso1 1 3 0.0125 ND 0.0125

65. phenol 1 3 0.043 ND 0.043

66. bis(2-ethylhexy1) 1 3 7 0.015 3.508
phthalate 102 3 0.144 4.4 4.4

0"1
\Jl 68. di-n-butyl phthalate 1 3 ND * *00

102 3 * * *
76. chrysene 1 3 10 ND 10

102 3 ND ND

78. anthracene (a) 1 3 <6 ND 0.00 <6.00
102 3 ND ND

84. pyrene 1 3 7 ND 7
102 3 ND ND

85. tetracp.1oroethyle..ne 1 3 0.0.54 <0.03 ND <0.027
102 1 * * * * *

86. toluene 1 3 0.025 ND ND 0.025
102 1 NO ND ND NO

87. trichloroethylene 1 3 0.039 0.091 0.1 0.077
102 1 <0.038 NO NO NO



Table V-12 (Continued)

SE:ClIDAR.Y COPPER SAMPLING DATA
MISCELLANEDUS RAW WASTEWATER

Stream Sample Concentration (mg/l,. except as noted)
Pollutant Code Type Source Day 1 Day Day 3 Average

106. FCB-1242 (b)
107. PCB-1254 (b) 1 3 <0.009 <0.009
108. PCB-122l (b) 102 3 *Ie *Ie *109. PCB-1232 (c)
110. PCB-1248 (c) 1 3 <0.011 <0.011
111. PCB-1260 (c) 102 3 *Ie * *112. PCB-1016 (c)

114. antiJoony 1 3 0.011 2.0 0.012 0.674
(j'\ 102 3 <0.1 <0.1 <0.1U1
1.0

115. arsenic 1 3 0.002 1.0 <0.002 <0.334
102 3 <0.01 0.15 0.15

117. beryllium 1 3 <0.02 0.63 0.1 <0.25
102 3 <0.001 <0.001 <0.001

118. cadmium 1 3 12.7 <0.2 10 <7.6
102 3 0.03 2 2

119. chromium 1 3 <0.24 60 0.56 <20.27
102 3 <0.005 0.01 0.01

120. copper 1 3 50.1 3 200 84.4
102 3 <0.006 20 20

121. cyanide 1 3 0.001 0.028 0.015
102 3 0.006 0.005 0.003 0.005



Table V-12 (Continued)

SEr:ONDARY COPPER SAMPLING :mTA
MISCELLANIDUS RAW WASTEWATER

Stream sample Concentration (mg/1
2

except as noted)
Pollutant Code Type Source Day 1 Day Day 3 Average

122. lead 1 3 528 30 800 453
102 3 <0.02 4 4

123. nercury 1 3 0.0091 0.1 0.0026 0.3723
102 3 0.0001 0.0101 0.0101

124. nickel 1 3 0.56 4 2 2.19
102 3 <0.005 0.3 0.3

0"1 125. selenium 1 3 0.018 0.55 0.3 0.289
0"1
0 102 3 <0.01 <0.01 <0.01

128. zinc 1 3 1,374 40 707
102 3 <0.06 40 40

Nonconventiona1s

chemical oxygen f-lemand (COD) 1 3 620 4,100 2,360
102 1 82 82

fluoride

total oxygen demand (TOC) 1 3 181 611 396
102 1 22 22

phenols (total; by 4-AAP 1 3 2.6 1.34 1.97
nethod) 102 1 0.582 0.196 0.156 0.311



Table V-12 (Continued)

S~ONDARY OOPPER. SAMPLING n\TA
MISCEU.ANEDUS RAW WASTE.WATIR

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

Conventionals

oil and grease 1 1 112 5 59
102 1 11 7 28 15

total suspended solids (TSS) 1 3 9,220 80,500 44,860
102 1 23 23

pH (standard units) 1 1 6.5 6.5 7
0'\
0'\,.....

(a), (b), (c) Reported together.



Table V-13

SOCONlA\RY COPPER SAMPLING DA.TA
'1RFA'lMENl' PLAN!' SAMPLES - PLAN! A

Stream Sample Concentration (mg/12 except as noted)
Pollutant Code Type Source Day 1 Day Day 3 Average

Toxic Pollutants

6. carbon tetrachloride 59 1 ND 0.264 ND 0.264
23. chloroform 59 1 0.011 0.045 0.234 0.024 0.101
66. bis(2-ethylhexyl) 59 3 0.1650 0.0140 * 0.1150 0.0430

phthalate
68. di-n-butyl phthalate 59 3 * * * * *69. di-n-octyl phthalate 59 3 ND * ND *78. anthracene (a)
81. phenanthrene (a) 59 3 ND <0.012 <0.011 <0.012

118. cadmium 59 3 <0.002 <0.002 <0.002 <0.002 <0.002
0'\ 119. chromium 59 3 <0.005 <0.005 <0.005 <0.005 <0.0050'\
N 120. copper 59 3 0.2 0.1 0.03 0.02 0.05

122. lead 59 3 <0.02 <0.02 <0.02 <0.02 <0.02
123. nercury 59 3 0.0001 0.0001 <0.0001 0.0001 <0.0001
124. nickel 59 3 <0.005 <0.005 0.02 <0.005 <0.010
126. silver 59 3 <0.02 <0.02 <0.02 . <0.02 <0.02
128. zinc 59 3 <0.06 0.07 <0.06 <0.06 <0.02

Nonconventiona1s

chemical oxygen demand (COD) 59 3 <5 11 35 13 20
phenols (total; by 4-AAP 59 2 0.005 0.005 0.005
nethod)

total organic ('.Arbon ('rOC) 59 3 5 4 53 5 21

Conventionals

oil and grease 59 1 8 2 <1 <3
total suspended solids (TSS) 59 3 7 7 2 <1 <3
pH (standard units) 59 1 8.5 8.4 8.8

(a) Reported together.



Table V-14

SELONDARY COPPER SAMPLING DATA
'lRFA'lMENl' PlANI' SAMPLES - PlJ\NT B

Stream sample Concentration (mg/12 except as noted)
Pollutant Code Type Source Day 1 Day Day 3 Average

Toxic Pollutants

23. chloroform 103 1 * 0.03 0.038 0.037 0.035
30. 1)2-trans-dichloro- 103 1 0.013 NO 0.014 * 0.007

ethylene
66. bis(2-ethylhexyl) 103 3 0.144 0.506 0.506

phthalate
68. di-n-butyl phthalate 103 3 * 0.0615 0.0615
69. di-n-octyl phthalate 103 3 * 0.184 0.184
80. fluorene 103 3 ND 0.07 0.07

0'1 118. cadmium 103 3 0.03 0.01 0.010'1
LV 120. copper 103 3 <0.006 0.1 0.1

123. rrercury 103 3 0.0001 0.0011 0.0011
128. zinc 103 3 <0.0600 <0.07 <0.07

Nonconventionals

chemical oxygen demand (COD) 103 1 37 37
phenols (total; by 4-AAP 103 1 0.454 0.448 0.422 0.441

rrethod)
total organic carbon (TOC) 103 1 14 14

Conventionals

oil and grease 103 1 5 8 14 9
total suspended solids (TSS) 103 1 <1 <1



Table V-IS

SEroNDARY COPPER SAMPLING D!\TA
'lREA'lMENl' PLANr SAMPLES - PLAN!' C

Stream. Sample Concentration (mg/12 except as noted)
Pollutant Code Type Source Day 1 Day Day 3 Average

Toxic Pollutants

9. hexachlorobenzene 120 2 NO 0.219 0.169 NO 0.194
15. 1,1,2,2-tetrachloro- 120 2 * 0.024 * * 0.008

ethane
23. chloroform 120 2 0.043 0.018 * * 0.006
39. fluoranthene 120 2 NO * * 0.017 0.006
66. bis(2-ethylhexyl) 120 2 * 0.06 NO 0.084 0.072

phthalate
67. butyl benzyl phthalate 120 2 * NO NO 0.023 0.023

~ 68. di-n-butyl phthalate 120 2 * 0.067 0.052 0.113 0.077
~ 69. di-n-octyl phthalate 120 2 * NO * 0.015 0.008.f:'

70. diethy1 phthalate 120 2 NO 0.082 NO 0.079 0.081
71. di.uethy1 phthalate 120 2 NO 1.271 0.8 0.551 0.874
74. 3,4-benzofluoranthene 120 2 NO NO 0.012 NO 0.012

(a)
75. benzo(k)fluoranthene (a)
76. chrysene 120 2 * NO 0.011 NO 0.011
78. anthracene (b) 120 2 NO 0.014 0.06 0.141 0.072
80. fluorene 120 2 NO 0.104 NO 0.074 0.089
81. phenanthrene (b)
84. pyrene 120 2 * 0.027 0.016 0.038 0.027
85. tetrachloroethylene 120 2 * 0.024 * * 0.008

115. arsenic 120 2 0.01 0.7 0.74 0.42 0.62
117. beryllium 120 2 0.001 0.4 0.2 0.5 0.4
118. cadmium 120 2 0.002 0.08 0.01 0.05 0.05
119. chromium 120 2 0.008 0.3 0.2 0.5 0.3
120. copper 120 2 0.008 70 30 90 63
121. cyanide 120 2 0.128 0.001 0.037 0.055
122. lead 120 2 0.02 50 20 60 43



Table V-IS (Continued)

SFX:CNOARY OOPPER SAMPLING n\TA
lRFA'IMmf PLANl' SAMPLES - PLANr C

Stream Sample Concentration (DB/l~ except as noted) . .
Pollutant Code Type Source Day 1 Day Day 3 Average-

123. n:ercury 120 2 0.0001 0.0004 0.0002 0.001 0.0005
124. nickel 120 2 0.005 2 0.8 2 1.6
125. selenium 120 2 0.01 0.23 0.38 0.41 0.34
126. silver 120 2 0.02 0.05 0.06 0.09 0.07
127. zinc 120 2 0.06 200 100 300 200

Nonconventiona1s

chemical oxygen demand (COD) 120 2 538 317 861 572
phenols (total; by 4-AAP 120 2 0.01 0.008 0.008 0.009

0" n:etb:>d)0"
VI total organic carbon (TOC) 120 2 57 10 41 36

Conventiona1s

oil and grease 120 2 21 8 32 20
total suspended solids (TSS) 120 2 2,918 1,582 5,250 3,251

(a) , (b) Reported together.



Table V-16

SELONIWty COPPER. SAMPLING ~TA

'lRFA'1MENl' PLANf SAMPLES - PLAN!' E

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

Toxic Pollutants-
4. benzene 18 2 <0.118 ND <0.03 <0.074
6. carbon tetrachloride 18 2 ND ND * *23. chloroform 18 2 0.116 0.48 0.101 0.232

30. 1,2-trans-di-chloro- 18 2 0.022 ND 0.011 0.017
ethylene

44. methylene chloride 18 2 ND 0.59 ND 0.59
51. chlorodibroJIDmethane 18 2 ND ND 0.011 0.011

0'\ 55. napthalene 18 3 ND 0.2 0.921 0.561
0'\ 66. bis(2-ethylhexyl) 18 3 0.05 0.013 0.126 0.0630'\

phthalate
68. di-n-butyl phthalate 18 3 0.082 0.06 0.012 0.051
70. diethyl phthalate 18 3 NO 0.02 ND 0.02
71. dimethyl phthalate 18 3 ND 0.074 ND 0.074
80. fluorene 18 3 ND 0.046 ND 0.046
85. tetrachloroethylene 18 2 * ND * *86. toluene 18 2 ND 0.08 * 0.04
87. trichloroe'thylene 18 2 <0.311 ND <0.081 <0.196

117. beryllium 18 3 0.03 0.04 <0.02 <0.02
118. cadmium 18 3 4 2 0.9 2.3
119. chromium 18 3 4 2 0.67 2.22
120. copper 18 3 30 30 20 27
121. cyanide 18 3 0.005 0,003 0.002 0.003
122. lead 18 3 70 4 3 26
123. mercury 18 3 0.0002 0.0002 0.0003 0.0002
124. nickel 18 3 510 300 140 317
128. zinc 18 3 160 100 40 100



Table V-16 (Continued)

S&;OND.t\RY mITER SAMPLING D\TA
'lRFA'lMENr PLANr SAMPLFS - PLANr E

Stream Sample Concentration (mg/li except as noted)
Pollutant Code Type Source Day 1 Day Day 3 Average

Nonconventionals

chemical oxygen demand (000) 18 2 1,970 1,250 596 1,272
fluoride 18 2 0.27 0.52 0.54 0.44
phenols (total; by 4-AAP 18 2 0.039 0.216 0.084 0.113

nethod)
total organic carbon (TOC) 18 2 26 24 14 21

Conventionals

0' oil and grease 18 1 7 2 4 40'
-.....J total suspended solids (TSS) 18 2 175 205 210 197

pH (standard units) 18 1 2.58 3.75 4.6
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SECONDARY COPPER SUBCATEGORY

SECTION VI

SELECTION OF POLLUTANT PARAMETERS

Section V of this supplement presented data from secondary copper
plant sampling visits and subsequent chemical analyses. This
section examines that data and discusses the selection or exclu
sion of pollutants for potential limitation. The legal basis for
the exclusion of toxic pollutants under Paragraph 8(a) of the
Settlement Agreement is presented in Section VI of the General
Development Document.

Each pollutant selected for potential limitation is discussed in
Section VI of the General Development Document. That discussion
provides information concerning where the pollutant originates
{i.e., whether it is a naturally occurring substance, processed
metal, or a manufactured compound); general physical properties
and the form of the pollutant; toxic effects of the pollutant in
humans and other animals; and behavior of the pollutant in POTW
at the concentrations expected in industrial discharges.

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

CONVENTIONAL AND NONCONVENTIONAL POLLUTANT PARAMETERS

This study considered samples from the secondary copper subcate
gory for three conventional pollutant paramters (oil and grease,
total suspended solids, and pH) and six nonconventional pollutant
parameters (aluminum, ammonia, chemical oxygen demand, chloride,
fluoride, total organic carbon, and total phenols).

CONVENTIONAL POLLUTANT PARAMETERS SELECTED

The conventional pollutants and pollutant parameters selected for
consideration for limitation in this subcategory are:
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total suspended solids (TSS)
oil and grease
pH

Total suspended solids ranged from 3 to 8,790 mg!l. Twelve of 12
samples had concentrations above that achievable by identified
treatment technology (2.6 mg!l). Furthermore, most of the tech
nologies used to remove toxic metals do so by precipitating the
metals. A limitation on total suspended solids ensures that
sedimentation to remove precipitated toxic metals is effectively
operating. Therefore, total suspended solids is selected for
consideration for limitation.

Oil and grease concentrations in the wastewaters sampled ranged
from 2 to 180 mg!l in 10 samples. Residue concentration is the
principal source of these pollutants. The concentration in 2 of
the 10 samples exceeded the treatable concentration (IO mg!l).
Thus, this pollutant is selected for consideration for
limitation.

The pH values observed ranged from 1.5 to 7.0. Effecti'~e removal
of toxic metals by precipitation requires careful control of pH.
Therefore, pH is considered for limitation in this subcategory.

TOXIC POLLUTANTS

The frequency of occurrence of the toxic pollutants in 1the
wastewater samples taken is presented in Table VI-I. Tllese 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 2, 104, 58, 19, and 121 (see Section "). Mis
cellaneous wastewater and treatment plant samples were not con
sidered in the frequency count.

TOXIC POLLUTANTS NEVER DETECTED

Paragraph 8{a){iii) of the Revised Settlement Agreement allows
the Administrator to exclude from regulation those toxic
pollutants not detectable by Section 304(h) analytical methods or
other state-of-the-art methods. The toxic pollutants listed
below were not detected in any wastewater samples from this sub
category; therefore, they are not selected for consideration in
establishing regulations:

2. acrolein
3. acrylonitrile
5. benzidine
7. chlorobenzene
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8.
9.

11.
12.
13.
14.
16.
17.
18.
19.
20.
21.
22.
24.
28.
31.
32.
33.
34.
35.
36.
37.
38.
40.
41.
42.
43.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
56.
57.
58.
59.

• 60.
61.
62.
63.
64.
65.
72.
73.
79.

1,2,4-trichlorobenzene
hexachlorobenzene
1,1,1-trichloroethane
hexachloroethane
1,1-dich1oroethane
1,1,2-trichloroethane
chloroethane
DELETED
bis(2-chloroethyl) ether
2-chloroethy1 vinyl ether
2-chloronaphthalene
2,4,6-trichlorophenol
parachlorometa cresol
2-chlorophenol
3,3'-dich1orobenzidiene
2,4-dichloropheno1
1,2-dichloropropane
1,3-dichloropropylene
2,4-dimethylphenol
2,4-dinitrotoluene
2,6-dinitrotoluene
1,2-diphenylhydrazine
ethylbenzene
4-chlorophenyl phenyl ether
4-bromopheny1 phenyl ether
bis(2-chloroisopropyl) ether
bis(2-ch1oroethoxy) methane
methyl chloride
methyl bromide
bromoform
dichlorobromomethane
DELETED
DELETED
chlorodibromomethane
hexachlorobutadiene
hexachlorocyclopentadiene
isophorone
nitrobenzene
2-nitropheno1
4-nitropheno1
2,4-dinitrophenol
4,6-dinitro-o-cresol
N-nitrosodimethylamine
N-nitrosodipheny1amine
N-nitrosodi-n-propylamine
pentachlorophenol
phenol
benzo(a) anthracene
benzo(a)pyrene
benzo(ghi)pery1ene
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80. fluorene
82. dibenzo(a,h)anthracene
83. ideno(1,2,3-cd)pyrene
88. vinyl chloride
89. aldrin
90. dieldrin
91. chlordane
92. 4-4'-DDT
93. 4-4' -DDE
94. 4-4'-DDD
95. alpha-endosulfan
96. beta-endosulfan
97. endosulfan sulfate
98. endrin
99. endrin aldehyde

100. heptachlor
101. heptachlor epoxide
102. alpha-BHC
103. beta-BHC
104. gamma-BHC
105. delta-BHC
106. PCB-1242 (a)
107. PCB-1254 (a)
108. PCB-122l (a)
113. toxaphene
127. thallium
129. 2,3,7,8-tetrach1orodibenzo-p-dioxin (TCDD)

(a) Reported together

TOXIC POLLUTANTS NEVER FOUND ABOVE THEIR ANALYTICAL QUANTIFICA
TION LEVEL

The provision of Paragraph 8(a) (iii) of the Revised Settlement
Agreement excluding from regulation those toxic pollutants which
are not detectable includes those pollutants whose concentrations
fall below EPA's nominal detection limit. The toxic pollutants
listed below were never found above their analytical quantifica
tion concentration in any wastewater samples from this subcate
gory; therefore, they are not selected for consideration in
establishing regulations.

15. 1,1,2,2-tetrachloroethane
71. dimethyl phthalate
74. benzo(b)fluoranthene (a)
75. benzo(k)fluoranthene (a)

109. PCB-1232 (b)
110. PCB-1248 (b)
111. PCB-1260 (b)
112. PCB-1016 (b)
116. asbestos

(a), (b) Reported together
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TOXIC POLLUTANTS PRESENT BELOW CONCENTRATIONS ACHIEVABLE BY
TREATMENT

Paragraph 8(a) (iii) of the Revised Settlement Agreement also
allows the exclusion of toxic pollutants which were detected in
quantities too small to be effectively reduced by technologies
known to the Administrator. The pollutants listed below are not
selected for consideration in establishing limitations because
they were not found in any wastewater samples from this subcate
gory above concentrations considered achievable by existing or
available treatment technologies. These pollutants are discussed
individually following the list.

4. benzene
10. 1,2-dichloroethane
86. toluene

114. antimony
117. beryllium
121. cyanide
123. mercury
126. silver

Benzene was detected above its analytical quantification limit in
one of ten samples from five plants; however, this sample concen
tration was below the concentration achievable by identified
treatment technology (0.05 mg/l). Therefore, benzene is not
considered for limitation.

1,2-Dich1oroethane was detected above its analytical quantifica
tion limit in two of ten samples from five plants; however, these
sample concentrations were below that attainable by treatment.
Therefore, 1,2-dichloroethane is not selected for limitation.

Toluene was detected above its analytical quantification limit in
two of ten samples from five plants; however, these sample con
centrations were below that attainable by treatment. Therefore,
toluene is not selected for limitation.

Antimony was detected above its analytical quantification limit
in three of thirteen samples from five plants; however, these
sample concentrations were below that attainable by treatment.
Therefore, antimony is not selected for limitation.

Beryllium was detected above its analytical quantifaction limit
in eight of thirteen samples from five plants; however, these
sample concentrations were below that attainable by treatment.
Therefore, beryllium is not selected for limitation.

Cyanide was detected above its analytical quantification limit in
six of eleven samples from four plants; however, these sample
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concentrations were below that attainable by treatment. There
fore, cyanide is not selected for limitation.

Mercury was detected at, or above, its 0.0001 mg/l analytical
quantification limit in thirteen of thirteen samples from five
plants. All of the values are below the 0.026 mg/l concentration
considered achievable by identified treatment technology.
Therefore, mercury is not considered for limitation.

Silver was detected above its analytical quantification limit in
three of ten samples from four plants; however, these sample con
centrations were below that attainable by treatment. Therefore,
silver is not selected for limitation.

TOXIC POLLUTANTS DETECTED IN A SMALL NUMBER OF SOURCES

Paragraph 8(a)(iii) allows for the exclusion of a toxic pollutant
if it is detectable in the effluent from only a small number of
sources within the subcategory and it is uniquely related to only
those sources. The following pollutants were not selected for
limitation on this basis.

1. acenapthene
6. carbon tetrachloride

23. chloroform
25. 1,2-dichlorobenzene (a)
26. 1,3-dichlorobenzene (a)
27. 1,4-dichlorobenzene (a)
29. l,l-dichloroethylene
30. 1,2-trans-dichloroethylene
39. fluoranthene
44. methylene chloride
66. bis(2-ethylhexyl) phthalate
67. butyl benzyl phthalate
68. di-n-butyl phthalate
69. di-n-octyl phthalate
70. diethyl phthalate
76. chrysene
78. anthracene (b)
81. phenanthrene (b)
84. pyrene
85. tetrachloroethylene

115. arsenic
125. selenium

(a), (b) Reported together

Although these pollutants were not selected for consideration in
establishing nationwide limitations, it may be appropri.ate, on a
case-by-case basis, for the local permitter to specify effluent
limitations.
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Acenapthene was found above its analytical quantification limit
in two of twelve samples from five plants. The detected con
centrations were 0.019 mg/l and 0.036 mg/l in the spent elec
trolyte wastewater sample. Both of these values are above the
concentration considered achievable by identified technology.
However, since the third sampling date at the plant showed a "not
detected" value, acenapthene is not considered for limitation
because it is believed to be unique to that particular plant and
is not expected to be a common pollutant in spent electrolyte
wastewater.

Carbon tetrachloride was found above its analytical quantifica
tion limit in just one of ten samples from four plants. The
reported value was 0.116 mg/l; this pollutant was not detected in
any of the other nine samples. Because it was found in just one
sample, carbon tetrachloride is not considered for limitation.

Chloroform, a common laboratory solvent, was detected above its
analytical quantification limit in all ten samples from four
plants. However, it was only found above the concentration con
sidered achievable by identified technology in five of the ten
samples, ranging from 1.11 mg/l to 1.19 mg/l. Concentrations
above the analytical concentration limit in four blanks (0.070
mg/l, 0.181 mg/l, 0.127 mg/l, and 0.043 mg/l) analyzed raise the
likelihood of sample contamination. Also, in the dep, all of the
secondary copper plants indicated that this pollutant was either
known or believed to be absent. Chloroform, therefore, is not
selected for consideration for limitation.

The toxic pollutants 1,2-dichlorobenzene t lt3-dichlorobenzene,
and 1,4-dichlorobenzene are not clearly separated by the analyt
ical protocol used in this study; thus, they are reported
together. The sum of these pollutants was found above its ana
lytical quantification limit in two of twelve samples from five
plants. The detected concentrations were 0.117 mg/l and 0.113
mg/l in the spent electrolyte wastewater sample. Both of these
values are above the cncentration considered achievable by iden
tified technolofiY' However, since the third sampling day at the
plant showed a 'not detected" value, 1,2-dichlorobenzene, 1,3-di
chlorobenzene t and 1,4-dichlorobenzene are not considered for
limitation because they are believed to be unique to that parti
cular plant and are not expected to be common pollutants in spent
electrolyte wastewater.

ltl-dichloroethylene was found in concentrations above its ana
lytical quantification limit in two of ten samples from four
plants. The values were 0.038 mg/l aud 0.667 mg/l. Only one of
these samples had a concentration above the 0.1 mg/l concentra
tion considered achievable by identified treatment technology.
Because it was found above a treatable concentration in only one
sample, l,l-dichloroethylene is not considered for limitation.
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1,2-trans-dich1oroethy1ene was found in concentrations above its
analytical quantification limit in three of ten samples from four
plants, with values ranging from 0.012 mg/l to 0.157 mg/l. Only
one of the three samples had a concentration above the 0.1 mg/1
concentration considered achievable by identified treatment tech
nology. Because it was found above a treatable concentration in
only one sample, 1,2-trans-dich1oroethylene is not considered for
limitation.

F1uoranthene was found above its analytical quantification limit
in two of twelve samples from five p1a~ts. The detected concen
trations were 0.069 mg/l and 0.258 mg/l in the spent electrolyte
wastewater sample. One of these values is above the concentra
tion considered achievable by identified technology. However,
since the third sampling day at the plant showed a "not detected"
value, fluoranthene is not considered for limitation because it
is believed to be unique to that particular plant and is not
expected to be a common pollutant in spent electrolyte
wastewater.

Methylene chloride was found above its analytical quantification
limit in two of ten samples from four plants. The detected con
centrations were 0.64 mg/l and 0.58 mg/1. Since it was: found
above the concentration considered achievable by identified tech
nology in only two samples, methylene chloride is not considered
for limitation.

Bis(2-ethy1hexy1) phthalate was found above its analytical quan
tification limit in 11 of 12 samples from five plants. The con
centrations observed ranged from 0.019 to 0.4 mg/l. The presence
of this pollutant is not attributable to materials or processes
associated with the secondary copper subcategory. It is commonly
used as a plasticizer in laboratory and field sampling equipment.
EPA suspects sample contamination as the source of this: pollu
tant. Therefore, bis(2-ethylhexyl) phthalate is not considered
for limitation.

Butyl benzyl phthalate was found above its analytical quantifica
tion limit in two of 12 samples from five plants. The concentra
tions ranged from 0.011 to one mg/l. The presence of this pol
lutant is not attributable to materials or processes associated
with the secondary copper subcategory. It is commonly used as a
plasticizer in laboratory and field sampling equipment. EPA
suspects sample contamination as the source of this pollutant.
Therefore, butyl benzyl phthalate is not considered for
limitation.
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Di-n-butyl phthalate was found above its analytical quantifica
tion limit in six of 12 samples from five plants. The concentra
tions observed ranged from 0.012 to 0.4 mg/l. Three of the six
samples showed concentrations above the 0.025 mg/l treatability
concentration. The presence of this pollutant is not attributa
ble to materials or processes associated with the secondary
copper subcategory. It is commonly used as a plasticizer in
laboratory and field sampling equipment. EPA suspects sample
contamination as the source of this pollutant. Therefore,
di-n-buty1 phthalate is not considered for limitation.

Di-n-octyl phthalate was found above ts analytical quantification
limit in one of 12 samples from five plants. The concentration
observed was 0.067 mg/1. The presence of this pollutant is not
attributable to materials or processes associated with the
secondary copper subcategory. It is commonly used as a plasti
cizer in laboratory and field sampling equipment. EPA suspects
sample contamination as the source of this pollutant. Therefore,
di-n-octy1 phthalate is not considered for limitation.

Diethy1 phthalate was found above its analytical quantification
limit in two of 12 samples from five plants. The concentrations
observed were 0.042 mg/l and 0.083 mgtl. The presence of this
pollutant is not attributable to materials or processes associ
ated with the secondary copper subcategory. It is commonly used
as a plasticizer in laboratory and field sampling equipment. EPA
suspects sample contamination as the source of this pollutant.
Therefore, diethyl phthalate is not considered for limitation.

Chrysene was detected above its analytical quantification limit
in just one of 12 samples from five plants. Since it was found
in only one sample, chrysene is not considered for limitation.

The toxic pollutants anthracene and phenanthrene are not clearly
separated by the analytical protocol used in this study; thus,
they are reported together. The sum of these pollutants was
measured at a concentration greater than the analytical quantifi
cation limit in one of 12 samples from five plants. The detected
concentration was 0.1 mg/l, which is greater than the concentra
tion considered attainable by identified technology. Because
they were found at a treatable concentration in only one sample,
anthracene and phenanthrene are not considered for limitation.

Pyrene was found above its analytical quantification limit in two
of 12 samples from five plants. The detected concentrations were
0.159 mg/l and 0.204 mg/l in the spent electrolyte wastewater
sample. Both of these values are above the concentration
considered achievable by identified technology. However, since
the third sampling day at the plant showed a "not detected"
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value, pyrene is not considered for limitation because it is
believed to be unique to that particular plant and is not
expected to be a common pollutant in spent electrolyte
wastewater.

Tetrachloroethylene was found above its analytical quantification
limit in one of 10 samples from four plants. The detected
concentration was 0.072 mg/l, which is greater than the
concentration considered attainable by identified technology.
Because it was found at a treatable concentration in only one
sample, tetrachloroethylene is not considered for limitation.

Arsenic was found above its analytical quantification limit in
seven of 13 samples taken from five plants. Concentrations
ranged from 0.01 to one mg/l. Only one sample contained a
concentration above the 0.34 mg/l considered attainable by
identified technology. Because it was found at a treatable
concentration in only one sample, arsenic is not considered for
limitation.

Selenium was found above its analytical quantification limit in
seven of 10 samples taken from four plants. Concentrations
ranged from 0.005 to 0.5 mg/l. Only two samples contained a
concentration above the 0.20 mg/l considered attainable by
identified technology. Because it was found at a treatable
concentration in only two samples, selenium is not considered for
limitation.

TOXIC POLLUTANTS SELECTED FOR FURTHER CONSIDERATION FOR
LIMITATION

The toxic pollutants listed below are selected for further con
sideration in establishing limitations for this subcategory. The
toxic pollutants selected are each discussed following the list.

55. naphthalene
77. acenaphthylene
87. trichlorethylene

118. cadmium
119. chromium
120. copper
122. lead
124. nickel
128. zinc

Naphthalene was found above its analytical quantification limit
in three of 12 samples from five plants. The concentrations
measured in the spent electrolyte were 0.042 mg/l, 5.0 mg/l, and
1.6 mg/l. Two of those values are above the 0.05 mg/l concentra
tion attainable by identified treatment technology. Because it
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is present at treatable concentrations in this spent electrolyte
stream, naphthalene is selected for further consideration for
regulation.

Acenaphthylene was found above its analytical quantification
limit in three of 12 samples from five plants. The concentra
tions measured in the spent electrolyte were 0.042 mg/l, 0.117
mg/l, and 0.113 mg/l. All of these values are above the 0.01
mg/l concentration available by identified treatment technology.
Because it is present at treatable concentrations in this spent
electrolyte stream, acenaphthylene is selected for further
consideration for regulation.

Trichloroethylene was found above its analytical quantification
limit in four of 10 samples from four plants. The concentrations
measured in the residue concentration wastewater were 0.023 mg/l
and 0.058 mg/l. Both of those values are above the 0.01 mg/l
concentration attainable by identified treatment technology.
Because it is present at treatable concentrations in this residue
concentration stream, trichloroethylene is selected for further
consideration for regulation.

Cadmium was measured above its analytical quantification limit in
10 of 13 samples, taken from five plants, with concentrations
ranging from 0.006 to 2.0 mg/l. Seven samples were above the
0.049 mg/l concentration attainable by identified treatment
technology. Therefore, cadmium is selected for further consider
tion for limitation.

Chromium was found above its analytical quantification limit in
11 of 13 samples, taken from five plants, with concentrations
ranging from 0.008 to 5.0 mg/l. Eleven samples were above the
0.07 mg/l concentration attainable by identified treatment
technology. Therefore, chromium is selected for further
consideration for limitation.

Copper was measured above its analytical quantification limit in
all 13 samples, taken from five plants, with concentrations rang
ing from 0.3 to 3,630 mg/l. Twelve samples were above the 0.39
mgtl concentration attainable by identified treatment technology.
Therefore, copper is selected for further consideration for
limitation.

Lead was found in concentrations above its analytical quantifica
tion limit in all 13 samples taken from five plants, with
concentrations ranging from 0.2 to 40 mg/l. All 13 samples
were above the 0.08 mg/l concentration attainable by identified
treatment technology. Therefore, lead is selected for further
consideration for limitation.
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Nickel was measured above its analytical quantification limit in
all 13 samples, taken from five plants, with concentrations
ranging from 0.007 to 530 mg/1. Since nine samples were also
above the 0.22 mg/l concentration attainable by identified
treatment technology, nickel is selected for further considera
tion for limitation.

Zinc was measured above its analytical quantification concentra
tion in all 12 samples taken from five plants, with concentra
tions ranging from 0.7 to 300 mg/l. All 12 samples were above
the 0.23 mg/l concentration attainable by the identifie~d treat
ment technology. Therefore, zinc is selected for further consid
eration for limitation.
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Table VI-I

F'RF'Q.JIo:oc'r' G" OCC'tRRFN::E OF 'roXIe rou..urJ\NIS
SEXXI'lDI\RY COPPER

RAW WASTh"'t\l'FR

Analytical Oi!tectEo'd ~tected

~ntificatioo Treatable Nuttber of Number of Detected BelO1" Below Trf'llt- Above Trt'.8t-
Concentration O:lI1centra- Streams Safll>les QJant lfication able (J:>ucen- able O:>ncen-

Pollutant __(Jl!'j/l)ll!L tion ~(b) Analvzed Ana1yze~ ND Concentration tratioll tration------- ------ ----~---

I. ocenaphthene 0.010 0.01.0 5 12 10 2
'Z. acrolein 0.010 0.100 4 ]0 ]1)

3. acrylonitrile 0.010 0.01 4 10 10
4. benzene 0.010 0.05 - 0.10 4 ]0 7 2 1
5. benzidine O.otO 0.01 5 12 12
6. c-rrbon tetrachloride 0.010 0.05 4 10 9 1
7. chtorohen?.ene 0.010 0.025 l. 10 10
8. 1,2,4-trichlorobetlZene 0.010 0.01 5 12 12
9. hexnchlorobellZ€t1e 0.010 0.01 5 12 12

10. I, 2-dlchlor-:>ethane 0.010 0.1 I~ 10 7 1 2
11. 1,1,1-trich]oroethane 0.010 0.01 4 10 10
12. hexachloroethane 0.010 0.01 5 12 12
13. I,I-dichlor~thane 0.010 0.01 4 10 10
14. 1,1,2-trlchtoroet~le 0.010 0.1 4 10 10

0'1 IS. 1,1,2,2-tetrach1oroed~nc 0.010 0.05 4 10 l3 2
(Xl

Ul 16. chloroethnlle 0.010 0.01 4 10 10
17. bis(chlorolrethyl) ether 0.010 0.01 4 10 10
18. bis(2-chloroethy1) ether 0.010 0.01 5 12 12
19. 2-chloroethyl vinyl ether 0.010 0.01 4 10 10
20. 2-chloronaphthnJene 0.010 0.01 5 12 12 1
21. 2,4,6-trichloropherNl tiJt Analyzed
22. parachlororreta cresol tbt Analyzf'<i
23. chloroform 0.010 0.1 4 10 5 5
24. 2-ch1orophenol fut Analyzp.d
25. 1,2-dichlorobenzene (c) 0.010 0.01 5 12 10 2
26. 1,3-diclllorobellZene (c) 0.010 0.01 5 12 10 2
27. 1,4-dichlorobenzene (c) 0.010 0.01 5 12 10 2
28. 3,3'-dichlorobenzidine 0.010 0.01 5 12 12
29. 1,I-dichloroethylL~ 0.010 0.1 4 10 8 1 I
30. 1,2-trans-dichloroethylene 0.010 0.1 4 10 7 2 J
31. 2,4-aICIiTorophenol fut Analyzed
32. 1, 2-dichloropropanc 0.010 0.01 4 10 10
33. 1,3-dichloropropy1ene 0.010 0.01 4 10 10
34. 2,4-dimethylphtol\1OJ. tbt ft.nalyzed
35. 2,4-dinltrotoluene 0.010 0.05 5 12 17
36. 2,6-dinitrotoluene 0.010 0.05 5 12 12
37. 1,2-diphenylhydr.<\zlne 0.010 0.05 5 ]2 J2



Table VI-I (Continued)

F'REl1JE1'cr OF OCClRREl'l;E (lo" roXIC JUILlJI'ANl'S
SEL'a'lIY\R'{ COPPER

RAW WASTE)JATIR

A.,alytical Detected Detected
Q.J.alltification Treatable Number of ~r of Detected Below Below l'reat- Above Treat-
Concentration Concentra- Streams Sanples QJantification able Concen- able Concen-

Pollutant (1IB/l) (a)__ ti~_~ib) Analyzed J\nalyzed . NO C.oncentration tration tration
------ ------

38. ethylbenzene 0.010 0.05 4 10 10
39. fluoranthenc 0.010 0.01 5 12 7 2
40. 4-chlorophenyl phenyl etller 0.010 0.01 5 12 12 3
til. 4-brOlTlOphenyl phenyl ether 0.010 0.01 5 12 12
42. bis(2-chloroisopr0yl) ether 0.010 0.01 5 12 12
43. bis(2-chloroethoxy IIEthnne 0.010 0.01 5 12 12
411. IIEthylene chloride 0.010 0.10 4 10 8 2
45. wethyl chloride 0.010 0.01 4 10 10
46. methyl bromide 0.010 0.01 4 10 10
47. brOlroform 0.010 0.05 4 10 10
48. dJ chlorobro'1r)loetll8lle 0.010 0.10 4 10 10
49. trichlorofluoromethane 0.010 0.01 4 10 10
SO. dichlorodifluJrometh8ne 0.010 0.01 4 10 10

0'
51. chlorodibror.JOllethAne 0.010 0.10 4 10 10

00 52. hexachlorobutadiene 0.010 0.01 5 12 12
0' 53. hexachlorocyclopentadiene 0.010 0.01 5 12 12

54. isophJrOile 0.010 0.05 5 12 12
J5. naphthalene 0.010 0.05 5 12 9 1 2
56. nitrobenzene 0.010 0.05 5 12 12
57. 2-nitropheno1 ~bt Anal yzed
58. 4-nitropheu0l Not Malyzed
59. 2,4-dinitrol'henol Not Analyzed
60. 4,6-dinitro-o-cresol Not Analyzed
61. N-nitrosodlrnethy1amine 0.010 0.01 5 12 12
62. N-nitrosc>diphenylamine 0.010 0.01 5 12 12
63. N-nitrosadi-n-propylamine 0.010 0.01 5 12 12
64. pentachlorophenol N;lt Analyzed
65. phenol tbt Analyzed 0
66. bis(2-ethylhexyl) phthalate 0.010 0.01 5 12 1 I 1
67. butyl benzyl phthalate 0.010 0.001 - 0.01 5 12 8 2
68. di-n-b'ltyl phthalate 0.010 0.025 5 12 3 3 3 3
69. di-n-octyl phtbalate 0.010 0.01 <; 12 8 3 1J

70. diethyl phthalate 0.010 0.025 5 12 8 2 '2
71. dimethyl rhthalate 0.010 0.025 5 12 9 3
72. benzo(a)nnthrllc€'ne 0.010 0.01 5 12 12
73. benzo(a)pyrene 0.010 0.01 5 12 ]2
7/1. 3,4-ben,,;oflunranthene (d) 0.010 0.01 5 12 J1 1



Tflbte VI -1 (Cant inuf'cl)

F'RFl1JF1C'{ OF OCf:OPJUNCE OF IDXIC rnU.lJIANI'S
3ECCt~IY\RY COPPER

RAW WASTEI;lATER

Analytical l):,tected ~tected

Qctantification Trp8t~ble th..llllbcr:- of Number of Detected Below Below Treat- APove Treat-
Concentration Concentra.- Streams Samples Q..1antification ahle Conc"!n- ;IDle Concen-

Pollutant (~/1)J.~ tloo_(l1!iI'1)i!>l ~81~~l.. Analyzed _ NO Concentration tration tration
----~-- ---------- ------ ----~-

75. hcnzo(k) ftuoLllnthene (d) 0.010 0.01 5 12 Jl 1
76. chrvsene 0.010 0.001 5 12 10 1 1
77. acenaphthyle~ 0.010 0.01 5 12 9 3
78. ,Rnthr'lcene (e) 0.010 0.01 5 12 7 4 1
79. benzo(ghi)perylene 0.010 0.01 '3 ]2 12
80. [tllor-ene 0.010 0.01 5 12 12
81. phenilnti n:ene (e) 0.010 0.01 5 12 7 3
82. dtbenzo(a,h)anthrRcene 0.010 0.01 5 12 12
83. indeno(l,2,3-cll)pyrene 0.010 0.01 5 12 12
8~. pyrenE' 0.010 0.001 - 0.01 5 12 7 3 2
85. tetrllchloroethylene 0.010 0.05 {. 10 5 4 1
86. toluene 0.010 0.05 4 10 8 2
87. trichloroethylene 0.010 0.01 4 10 5 1 4
88. vi.nyl chloride 0.010 0.01 4 10 10

(j\ 89. aldrin 0.005 0.001 5 10 10
00 qO. dieldrin 0.005 0.01 '; JO 10
""'-J 91. chlordane 0.005 0.01 5 10 10

92. 4,11' -DIJI' 0.005 0.01 5 10 10
93. 4,4'-DflE 0.005 0.01 5 10 10
94. {,,II'-DOD 0.005 0.01 5 10 10
95. alpha-end0 sulfan 0.005 0.001 5 10 10
96. betll-endo~u1f8J1 0.005 0.01 5 10 10
97. endos·Jlf.qn SlJJ fllle 0.005 0.01 5 10 10
98. endrin 0.005 0.01 5 10 10
99. E'nririn 81d(>hydt~ 0.005 0.01 5 10 10

100. heptachlor 0.005 0.01 5 10 10
101. heptachlor epoxick~ 0.005 0.01 5 10 10
102. alpha-BIIC 0.005 0.01 5 10 10
103. beta-Bf-C 0.005 0.01 5 10 10
104. gamma-mlC 0.005 0.01 5 10 10
105. delta-f31{: 0.005 0.01 5 10 10
106. PCB-12{·Q (0 0.005 0.001 5 10 10
107. PGB-12S'1 (f) 0.005 5 10 ]0
108. PCB-l221 (£) 0.005 5 10 10
109. PCD-1232 (g) 0.005 0.001 5 10 8 2
110. PCB-1248 (g) 0.005 5 10 8 2
111. 1'::13-1260 (g) 0.005 5 10 8 2
112. PCIH0l6 (g) 0.005 5 10 P, 2
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Table VI-I (Conttnued)

FREQUEI\I;Y OF CCCURRFNCE OF roXIC fDl.LUfANlS
SEX:ONr:AA.Y COPPER

RAW WASTENlATrn

Anlllytical Tn~3lable

~lR.nr:ificAtton r.on(~entrA- ~mIDer of ~Jmber of
Concentration tion Stream.q SarrpleR

rolluttmt .~~/l)Ja)_ (mg[1)J!?)_ ~!y~~ ~lyzed_ ND----

lB. toxaphE'ne 0.005 0.01 5 10 ]Q

114. antiJIDIl)' 0.100 0.47 5 13 10
115. arsenic 0.010 0.34 5 13 6
116. I'lSbf'St03 10 MFL 10 HFL I I
117. beryl Hum 0.010 0.20 5 13 2
118. cadmium 0.002 0.049 5 ]J 3
] 19. chromium 0.005 0.U7 5 13 2
120. copper 0.009 0.39 5 13
IZL cyanicie 0.02(£) 0.047 4 11 5
122. lead 0.020 0.08 5 13
1n. mercury 0.0001 0.036 5 13
124. nickel 0.005 0.22 5 13
125. selenium 0.01 0.20 4 10 3
126. silwr 0.02 0.07 4 10 7
127. th.<lll ium 0.100 0.34 4 10 10
128. zInc 0.050 0.23 5 12
]29. 2,3,7,8-tetrRchlorodibenzo- tbt analyzed

p-dioxin (TC')\)~

~tected Detected
Detected Below Below Treat- Above Treat-
QJantiftcation .<lble Concen- able Concen-
Concentration tration tration._-----.- -------- ---._-

3
6 1

1
8
3 7

11
1 12
6

13
13
4 9
5 2
3

12

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

(b) TreatAble concentralions are Msed on perfornnnce of lime precipitation, sedimentation, and £Utration.

(c),(d),(e),(f),(g) Reported together.

(h) Ansytical qut\ntifkation concentration fur EPA Method 335.2, Total Cyanide Methods for Chemf.cnl Analysis of Water and Wastes, FFA-6OCJ/4-79-020,
March, 1979.



SECONDARY COPPER SUBCATEGORY

SECTION VII

CONTROL AND TREATMENT TECHNOLOGIES

The preceding sections of this supplement discussed the waste
water sources, flows, and characteristics of the wastewaters from
secondary copper plants. This section summarizes the description
of these wastewaters and indicates the treatment technologies
which are currently practiced by the secondary copper subcategory
for each waste stream.

TECHNICAL BASIS OF PROMULGATED BPT

EPA promulgated BPT effluent limitations for the secondary copper
subcategory on February 27, 1975 under Subpart F of 40 CFR Part
421. These effluent limitations prohibit the discharge of pro
cess wastewater pollutants into navigable waters, and are based
on control technologies for specific waste streams. The best
practicable control technology for process wastewater generated
during the contact cooling of copper ingots, anodes, billets, or
shot is the elimination of this discharge through recycle and
reuse of all contact cooling water. With the reuse and recycle
of casting contact cooling water, the needs for solids and oil
removal would be dictated by plant operational procedures.
Removal of solids such as charcoal used to cover copper alloy
ingots and the oxide scale and mold wash from anode casting
requires sedimentation and filtration before the water is reused.
The pond used for sedimentation will also provide cooling.
Alternately, a cooling tower can provide settling and cooling
capacity.

The best practicable control technology for process wastewater
generated from the quenching and granulation of copper-rich slags
is the elimination of this discharge by the recycle and reuse of
all slag granulation wastewater. Suspended solids are removed by
sedimentation and filtration prior to recycle and reuse. Alter
nately, the molten slag may be air cooled after it has been cast
into slag pots for subsequent metal recovery by dry methods.
When quenching and granulating depleted (waste) slags, the best
practicable control technology is the total recycle and reuse of
this wastewater after treatment to reduce suspended solids by
sedimentation and filtration.

The best practicable control technology for process wastewater
generated during copper-rich slag milling and classifying
{residue concentration) is the elimination of this discharge by
either total recycle and reuse of this wastewater, or by melt
agglomerating the metal in a blast, cupola, or rotary furnace.
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Prior to recycle and reuse, solids are removed by lime precipi
tation, if necessary, sedimentation, and filtration.

The best practicable control technology for process wastewater
produced from furnace exhaust scrubbing is the elimination of
wastewater discharge by recycling all of the furnace scrubber
water. Before recycling, the scrubber water is treated by
sedimentation and filtration or centrifugation. Another alterna
tive to the elimination of this waste stream is conversion to dry
air pollution control equipment.

The best practicable control technology for wastewater from elec
trolytic refining is the elimination of this wastewater discharge
by treating the bleed stream from electrolytic cell operations,
so that it is suitable for reuse in other plant processes. The
treatment consists of removal of copper by cementation with iron
metal, lime precipitation, and sand filtering this stream to
remove solids. The resulting water is then discharged to a com
bined process wastewater reservoir serving other plant water
needs.

The BPT effluent limitations contain a catastrophic stormwater
allowance. This stormwater exemption states that a volume of
process wastewater in excess of the IO-year, 24-hour storm event
falling on a wastewater impoundment may be discharged. This dis
charge is not subject to effluent limitations.

The BPT effluent limitations also contain a net precipi.tation
exemption. This exemption allows facilities to discharge once
per month, subject to concentation-based effluent limitations, a
volume of water equal to the difference between precipi.tation and
evaporation falling on an impoundment in that month.

CURRENT CONTROL AND TREATMENT PRACTICES

Control and treatment technologies are also discussed in general
in Section VII of the General Development Document. The basic
principles of these technoloies and the applicability to waste
water similar to that found in this subcategory are presented
there. This section presents a summary of the control and treat
ment technologies that are currently applied to each of the
sources generating wastewater in this subcategory. As discussed
in Section V, wastewater associated with the secondary copper
subcategory is characterized by the presence qf the toxic metal
pollutants and suspended solids. This analysis is supported by
raw (untreated) wastewater data presented for specific sources as
well as combined waste streams in Section V. Generally, these
pollutants are present in each of the waste streams at treatable
concentrations, so these waste streams are commonly combined for
treatment to reduce the concentrations of these pollutants.
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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.

Six plants in this subcategory treat combined wastewater. At
three of these plants, combined waste streams are settled in one
or more settling ponds and then completely recycled. One plant
treats combined wastewater by screening, sedimentation in ponds,
and filtration, and combined wastewater is neutralized with
caustic prior to discharge at another plant. At the remaining
plant, combined waste streams are treated by lime precipitation,
sedimentation, and filtration prior to discharge.

RESIDUE CONCENTRATION

Residue concentration wastewater is generated when the copper
value is recovered from reverberatory and rotary furnace slags,
and other residues such as drosses, skimmings, spills, and
sweepings, through wet milling and classifying. Seven plants
generate this waste stream. Five of these plants achieve zero
discharge of residue concentration wastewater through 100 percent
recycle. One discharging plant does not recycle this waste
stream and the other discharging plant did not report its recycle
practices.

The residue concentration wastewater is treated by six of the
seven plants prior to recycle or discharge. The treatment
schemes include the following:

1. Preliminary treatment consisting of acid neutralization,
polymer flocculation, and sedimentation for residue
concentration wastewater only. Following preliminary
treatment, the residue concentration wastewater is
combined with other process wastewater and settled in
lagoons, screened, filtered, and then completely
recycled.

2. Sedimentation with lagoons, total recycle (combined
treatment).

3. Filtration, total recycle (no combined treatment).

4. Sedimentation with classifiers and jigs, screening,
sedimentation with lagoons, total recycle (no combined
treatment).

5. Sedimentation in lagoons, discharge (no recycle, or
combined treatment).
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6. Grit removal for residue concentration wastewater, and
combined treatment consisting of lime precipitation,
sedimentation, and filtration, followed by discharge
(recycle practices not reported).

The seventh plant recycles 100 percent of this waste stream, but
did not report if the stream is treated prior to recycle.

Residue concentration wastewater is characterized by treatable
concentrations of suspended solids, and dissolved toxic metal
pollutants.

SLAG GRANULATION

This wastewater is generated when blast or cupola furnace slag
is granulated with high pressure water jets, or in quench pits.
Five plants generate a slag granulation waste stream. Four of
these plants practice complete recycle, and the remaining plant
evaporates its slag granulation wastewater. Prior to recycle,
the slag granulation wastewater is treated by one or more of the
following steps:

1. Screening,
2. Settling ponds or basins, and
3. Filtration.

At two of the total recycle plants, the slag granulation water is
combined with other process wastewater when treated.

Slag granulation wastewater contains treatable concentrations of
dissolved metals and suspended solids.

REVERBERATORY AND ROTARY FURNACE WET AIR POLLUTION CONTROL

Wet air pollution control devices are used by five secondary
copper plants to contain metal oxide fumes and dust produced from
rotary and reverberatory furnace operations. Three of the five
plants completely recycle this waste stream, and one plant recy
cles 81 percent. The remaining plant does not recycle this waste
stream. The control and treatment practices of the fivE~ plants
are as follows:

1. Settling ponds, total recycle;

2. Settling ponds (combined with other process wastewater),
total recycle;

3. Settling tanks, centrifuge, total recycle;

4. Holding tank, 81 percent recycle, settling tanl~s,

discharge; and
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5. Lime and caustic neutralization, flocculation with iron
salts and polymers, clarification, and filtration
followed by discharge.

As shown above, only one of the five plants combines it furnace
wet air pollution control water with other process wastewater for
treatment.

Reverberatory and rotary furnace wet air pollution control water
is characterized by treatable concentrations of suspended solids
and dissolved toxic metals.

SCRAP ANODE RINSING

This wastewater is generated when anodes are removed from elec
trolytic cells and rinsed before further processing. Two plants
rinse scrap anodes. Both plants recycle or reuse 100 percent of
their scrap anode rinse water. This wastewater is characterized
by treatable concentrations of suspended solids and dissolved
toxic metal pollutants.

SPENT ELECTROLYTE

Electrolyte is continuously circulated through thickeners and
filters to remove anode mud slimes, and recycled back through the
electrolytic cells. A bleed stream is necessary to prevent the
build-up of nickel and copper in the electrolyte. Usually, nic
kel or copper is recovered from the electrolyte bleed before
recycle or discharge. Copper is recovered from the electrolyte
by cementation with iron. In this process, scrap iron is added
to the spent electrolyte and the solution is heated to about
180°F, where copper precipitates from solution. An alternate
method for recovering copper from solution is electrowinning.
Nickel is recovered by evaporating the electrolyte bleed to
produce nickel sulfate crystals and sulfuric acid. Six plants in
the secondary copper subcategory have an electrolytic refining
process. Two of those plants discharge spent electrolyte without
treatment. One of those two plants contract hauls the spent
electrolyte. At two plants, copper is cemented from an electro
lytic bleed stream with iron, and the resulting solution is
either discharged (at one plant) or contract hauled (at the other
plant). The remaining two plants each achieve zero discharge of
spent electrolyte through the following treatment schemes:

1. An electrolyte bleed stream is electrowinned to recover
copper and evaporated to recover nickel sulfate crystals
and sulfuric acid.

2. An electrolyte bleed stream is evaporated to recover
nickel sulfate and sulfuric acid.
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Spent electrolyte is acidic and contains treatable concentrations
of dissolved metals (particularly copper).

CASTING CONTACT COOLING

Contact cooling water is used by 22 plants in the secondary cop
per subcategory. As discussed in Section III, there are a
variety of methods for cooling the various types of castings.
In the case of ingots, anodes, and billets, the molten metal is
solidified by spray cooling, and then quenched in tan"ks. Fin
ished refined copper shapes are usually prepared by cooling the
molten metal by non-contact cooling techniques, and then quench
ing the solidified metal. Shot is manufactured by directing a
small stream of molten copper directly into a quench pit.

Eleven of the 22 plants which produce casting contact cooling
water achieve zero discharge through total recycle. One achieves
zero discharge through dry well injection. There are a variety
of control and treatment practices utilized by both zero dis
charge and discharging plants. These control and treatment
practices are as follows:

1. No recycle, discharge without treatment (five plants);

2. Partial recycle, caustic neutralization, discharge
(one plant);

3. Cooling pond, partial recycle, settling pond, discharge
(one plant);

4. Partial recycle through cooling towers (two plants);

5. 99 percent recycle with a blowdown stream treated by
lime precipitation, sedimentation, and filtration prior
to discharge (one plant);

6. No treatment, total recycle (three plants);

7. Screening, total recycle (one plant);

8. Settling, total recycle (four plants);

9. Screening, settling, filtration, total recycle
(one plant);

10. Settling pits, holding tanks, cooling tower, centri
fuge, total recycle (one plant);

11. Neutralization with lime, flocculation with polymers,
settling, total recycle (one plant); and

12. No recycle, dry well injection (one plant).
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At five of the above plants, casting contact cooling water is
combined with other process wastewater when treated.

Casting contact cooling water is characterized by treatable con
centrations of lead, zinc, copper, and total suspended solids.

CASTING WET AIR POLLUTION CONTROL

Three plants control fumes from casting operations with wet air
pollution control devices. One plant completely recycles casting
scrubber water after neutralization with caustic and settling,
and one plant contract hauls a casting scrubber water bleed
stream. The remaining plant discharges a casting scrubber water
bleed stream after neutralization with caustic.

CONTROL AND TREATMENT OPTIONS CONSIDERED

Based on an
control and
tants found
evaluation.

examination of the wastewater sampling data, three
treatment options that effectively control the pollu
in secondary copper wastewaters were selected for

These technology options are discussed below.

Reverse osmosis (Option F) is theoretically applicable to waste
waters generated in the secondary silver subcategory; however, it
is not demonstrated in the nonferrous metals manufacturing cate
gory, nor is it clearly transferable. Activated alumina adsorp
tion (Option D) and activated carbon adsorption (Option E) were
not considered for secondary copper because pollutants (arsenic,
flouride and the toxic organics) generally treatable by these
technologies are not present at treatable concentrations or in
quantities warranting control.

OPTION A

Option A for the secondary copper subcategory is equivalent to
the technology basis for the promulgated pretreatment standards
for existing sources. The Option A treatment scheme consists of
chemical precipitation and sedimentation (lime and settle)
applied to combined waste streams. Chemical precipitation and
sedimentation consists of lime addition to precipitate metals
followed by gravity sedimentation for the removal of suspended
solids, including the metal precipitates.

OPTION C

Option C for the secondary copper subcategory consists of all the
requirements of Option A (chemical precipitation and sedimenta
tion) plus multimedia filtration added to the end of the Option C
treatment scheme. Multimedia filtration is used to remove sus
pended solids, including precipitates of metals, beyond the con
centration attainable by gravity sedimentation. The filter
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suggested is the gravity, mixed-media type, although other forms
of filters such as rapid sand filters or pressure filters would
perform satisfactorily.

OPTION G

Option G for the secondary copper subcategory is based on total
recycle of all process wastewater through cooling towe~rs and
holding tanks with lime precipitation and sedimentation treat
ment. The water obtained from the above treatment is of
sufficient quality for reuse in secondary copper operations.
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SECONDARY COPPER SUBCATEGORY

SECTION VIII

COSTS, ENERGY AND NONWATER QUALITY ASPECTS

As discussed in Section VII, EPA considered three control and
treatment technology options for the secondary copper subcate
gory. The Agency considered costs in regard to it's review of
the promulgated PSES. The first option, Option A, is equiva
lent to the technology basis used for the promulgated PSES.
Option A is based on lime precipitation and sedimentation of
combined process wastewater. The second option considered,
Option C, includes lime precipitation and sedimentation followed
by end-of-pipe polishing filtration. The third option con
sidered, Option G, is equivalent to the technology basis used for
the promulgated BPT and BAT.

There are no costs associated with Option A for indirect dis
chargers since these costs were included in development of the
promulgated PSES. The costs associated with Option G, cooling
towers and holding tanks to achieve zero discharge of wastewater
pollutants were considered during the 1976 rulemaking. These
costs are presented in, subPlemental for Pretreatment to the
Interim Final Developmentocument for the Secondary Copper Seg
ment of the Nonferrous Metals Manufacturin Point Source
Category, U.S. EPA, EPA 1-77 d. The Agency cone uded at
that time that the additional costs associated with cooling
towers and holding tanks were not significant when compared to
the costs of implementing lime precipitation and sedimentation.

Wastes generated by secondary copper can be regulated as hazard
ous. However, the Agency examined the solid wastes that would be
generated at secondary copper 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 wastes. This judgment is made based
on the recommended technology of lime precipitation, sedimenta
tion 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 261.24. Thus, the Agency believes that the wastewater
sludges will similarly not be EP toxic if the recommended tech
nology is applied.
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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 must test the waste to determine if
the wastes meet any of the characteristics of hazardous waste
(see 40 CFR 262.11).

If these wastes should be identified or are listed as hazardous,
they will come within the scope of RCRA's "cradle to grave"
hazardous waste management program, requiring regulation from the
point of generation to point of final disposition. E~~'s genera
tor standards would require generators of hazardous nonferrous
metals manufacturing wastes to meet cont&inerization, labeling,
recordkeeping, and reporting requirements; if plants dispose of
hazardous wastes off-site, they would have to prepare a mani
fest which would track the movement of the wastes from the gener
ator's premises to a permitted off-site treatment, storage, or
disposal facility. See 40 CFR 262.20, 45 FR 33142 (May 19,
1980), as amended at 45 FR 86973 (December 31, 1980). The
transporter regulations require transporters of hazardous wastes
to comply with the manifest system to assure that the 'iastes are
delivered to a permitted facility. See 40 CRF 263.20 45 FR 33151
(May 19, 1980), as amended at 45 FR 86973 (December 31, 1980).
Finally, RCRA regulations establish standards for hazardous waste
treatment, storage, and disposal facilities allowed to receive
such wastes. See 40 CFR Part 464 46 FR 2802 (January 12, 1981),
47 FR 32274 (July 26, 1982).

Even if these wastes are not identified as hazardous, they still
must be disposed of in compliance with Subtitle D open dumping
standards, implementing 4004 of RCRA. See 44 FR 53438 (September
13, 1979). The Agency has calculated as part of the costs for
wastewater treatment the cost of hauling and disposing of these
wastes. For more details, see Section VIII of the Gen€!ral
Development Document.

The proposed PSES technology should not substantially increase
the energy requirements of the existing PSES because of the addi
tional pumping requirements for complete recycle. To achieve the
proposed PSES, a typical indirect discharger will increase total
energy consumption by less than 1 percent of the energy consumed
for production purposes.

The Agency estimates that the NSPS and PSNS technology will, in
general, require as much energy as the existing source limita
tions.
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SECONDARY COPPER SUBCATEGORY

SECTION IX

BEST PRACTICABLE CONTROL TECHNOLOGY CURRENTLY AVAILABLE

EPA promulgated BPT effluent limitations for the secondary copper
subcategory on February 27, 1975 as Subpart F of 40 CFR Part 421.
EPA is not proposing any modifications to these limitations.
Under the BPT effluent limitations, existing point sources may
not dishcarge process wastewater pollutants to U.S. waters. The
zero discharge of process wastewater pollutants is achieved by
the application of lime precipitation, sedimentation, and filtra
tion technology followed by the total recycle and reuse of
treated water. The BPT effluent limitations include net precipi
tation and catastrophic storm allowances. A process wastewater
impoundment which is designed, constructed and operated so as to
contain the precipitation from the 10-year, 24-hour rainfall
event as established by the National Climatic Center, National
Oceanic and Atmospheric Admnistration, for the area in which such
impoundment is located may discharge that volume of process
wastewater which is equivalent to the volume of precipitation
that falls within the impoundment in excess of that attributable
to the 10-year, 24-hour rainfall event, when such event occurs.
Also, during any calendar month there may be discharged from a
process wastewater impoundment either a volume of process waste
water equal to the difference between the precipitation for that
month that falls within the impoundment and either the evapora
tion from the pond water surface area for that month, or a volume
of process wastewater equal to the difference between the mean
precipitation for that month that falls within the impoundment
and the mean evaporation from the pond water surface area as
established by the National Climatic Center, National Oceanic and
Atmospheric Administration, for the area in which such impound is
located (or as otherwise determined if no monthly data have been
established by the National Climatic Center), whichever is
greater.

Process wastewater discharge pursuant to the net precipitation
allowance shall comply with the following concentration-based
effluent limitations:
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Effluent Limitations

Effluent
Characteristic

Maximum for
Any One Day

Average of Daily Values
for 30 Consecutive

Days Shall Not Exceed-

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

25
0.25
5

10
6.0 to 9.0

50
0.5

10
20

Within the range of

Total Suspended Solids
Copper
Zinc
Oil and Grease
pH
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SECONDARY COPPER SUBCATEGORY

SECTION X

BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE

EPA promulgated BAT effluent limitations for the secondary copper
subcategory on February 27, 1975 as Subpart F of 40 CFR Part 421.
These BAT effluent limitations prohibit the discharge of process
wastewater pollutants into U.S. waters. The zero discharge of
process wastewater pollutants is achieved by the application of
lime precipitaiton, sedimentation, filtration technology followed
by the total recycle and reuse of treated water. The BAT efflu
ent limitations include the same net precipitation and cata
strophic storm allowances as the existing BPT effluent limita
tions except the catastrophic storm is a 25-year, 24-hour rain
fall event.

As discussed in Section IX of the General Development Document,
the Agency is modifying its approach to stormwater. EPA is pro
posing to modify the existing BAT effluent limitations for the
secondary copper subcategory to eliminate the existing net pre
cipitation allowance. The impoundments used for cooling and set
tling process wastewater prior to recycle and reuse require much
smaller surface areas than the settling evaporative impoundments
for which the net precipitation discharge was allowed. Since
cooling and settling impoundments have a much smaller surface
area than evaporative impoundments, the net precipitation on
these impoundments is small enough for secondary copper plants to
accommodate. Cooling towers were costed for BAT in the 1975
rulemaking when a plant had insufficient existing cooling
impoundment capacity or cooling impoundments were not feasible
due to space limitations. Thus, EPA is requiring that net
precipitation on cooling and settling impoundments be used in
secondary copper processes instead of being discharged. The
proposed BAT effluent limitations are, therefore, zero discharge
of process wastewater pollutants to U.S. waters with allowances
for the 25-year, 24-hour storm.
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SECONDARY COPPER SUBCATEGORY

SECTION XI

NEW SOURCE PERFORMANCE STANDARDS

The basis for new source performance standards (NSPS) under
Section 306 of the Act is the best available demonstrated tech
nology (BDT). New plants have the opportunity to design the best
and most efficient production processes and wastewater treatment
technologies without facing the added costs and restrictions
encountered in retrofitting an existing plant. Therefore,
Congress directed EPA to consider the best demonstrated process
changes, in-plant controls, and end-of-pipe treatment technol
ogies which reduce pollution to the maximum extent feasible.

EPA is proposing that NSPS for the secondary copper subcategory
be equal to zero discharge of process wastewater pollutants. EPA
is also eliminating the allowance for catastrophic stormwater
discharge provided at BAT. The Agency believes that new sources
can be constructed with cooling towers exclusively, and that the
cost of cooling towers instead of cooling impoundments is mini
mal. Some existing plants already use cooling towers rather than
cooling impoundments. Therefore, EPA believes that NSPS, as
defined, does not constitute a barrier to entry for new plants.
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SECONDARY COPPER SUBCATEGORY

SECTION XII

PRETREATMENT STANDARDS

INTRODUCTION

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

EPA promulgated PSES for the secondary copper subcategory on
December 15, 1976 as Subpart F of 40 CFR Part 421. The promul
gated PSES allows a continuous discharge of process wastewater
subject to specific limitations based on treatment with lime
precipitation and sedimentation. Proposed BAT (and promulgated
BPT) for this subcategory require the zero discharge of process
wastewater pollutants to U.S. waters. EPA is proposing to modify
PSES to eliminate the disparity between BAT and PSES. Accord
ingly, EPA is proposing that PSES for the secondary copper sub
category be zero discharge of process wastewater pollutants to
POTW.

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

TECHNICAL APPROACH TO PRETREATMENT

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

This definition of pass through satisfies- two competing objec
tives set by Congress: (1) that standards for indirect dis
chargers be equivalent to standards for direct dischargers, while
at the same time, (2) that the treatment capability and perfor
mance of the POTW be recognized and taken into account in regu
lating the discharge of pollutants from indirect dischargers.

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

PRETREATMENT STANDARDS FOR EXISTING SOURCES

In summary form, the treatment technologies considered for
secondary copper plants discharging to POTW are:

Option A is based on:

o Lime precipitation and sedmentation

Option C is based on:

o Lime precipitation and sedimentation
o Multimedia filtration

Option G is based on:

o Lime precipitation and sedimentation
o Multimedia filtration
o In-process flow reduction with cooling towers and

holding tanks
o Total recycle and reuse of treated water

These three technology options for PSES are discussed in greater
detail below. The first option considered (Option A) is identi
cal to the technology basis for the existing PSES. The remaining
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two options provide additional pollutant removal beyond that
achieved by Option A.

Option A

Option A for the secondary copper subcategory is lime precipita
tion and sedimentation (lime and settle). Lime precipitation and
sedimentation removes metals and suspended solids from process
wastewater by the addition of lime followed by sedimentation.

Option C

Option C for the secondary copper subcategory consists of multi
media filtration technology added to the end of the time precipi
tation and sedimenation technology of Option A. Multimedia fil
tration is used to remove suspended solids, including precipi
tates 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 filers, would perform satisfactorily.

Option G

Option G consists of the lime precipitation and sedimentation
technology of Option A, followed by complete recycle and reuse of
the treated water. In-process flow reduction measures consisting
of the recycle of process wastewater through cooling towers or
holding tanks is also added for Option G.

INDUSTRY COST AND POLLUTANT REDUCTION BENEFITS

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

POLLUTANT REDUCTION BENEFITS

A complete description of the methodology used to calculate the
estimated pollutant reduction, or benefit, achieved by the appli
cation of the various treatment options is presenteed in Section
X of the General Development Document. In short, sampling data
collected during the field sampling program were used to charac
terize the major waste streams considered for regulation. At
each sampled facility, the sampling data was production normal
ized 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 copper subcategory. By multiply
ing the total subcategory production for a unit operation by the
corresponding raw waste value, the mass of pollutant generated
for that unit operation was estimated.
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The volume of wastewater discharged after the application of each
treatment option was estimated by multiplying the regtllatory flow
determined for each unit process by the total subcategory produc
tion. The mass of pollutant discharged was then estimated by
multipylyin& the achievable concentration values attai.nable by
the option {mg/l) by the estimated volume of process wastewater
discharged by the subcategory. The mass of pollutant removed,
referred to as the benefit, is simply the difference between the
estimated mass of pollutant generated within the subcategory and
the mass of pollutant discharged after application of the treat
ment option.

The Agency varied this procedure slightly in computing estimated
BPT discharge in a subcategory where there is an existing BPT
limitation. In this case, EPA took the mass limits from the BPT
limitations (for all pollutants limited at BPT) and multiplied
these limits by the total subcategory production (from dcp).
(The assumption is that plants are discharging a volume equal to
their BPT allowance times their production). Where pollutants
are not controlled by existing BPT, EPA used the achievable
concentration for the associated technology proposed today, and
multiplied these concentrations by the total end-of-pipe dis
charge of process wastewater for the subcategory (from dcp). The
total of both these calculations represents estimated mass load
ings for the subcategory. The pollutant reduction benefit esti
mates for the segment of the secondary copper subcategory
discharging to POTW are shown in Table XII-I.

COMPLIANCE COSTS

In estimating subcategory-wide compliance costs, the first step
was to develop uniformly-applicable cost curves, relating the
total costs associated with installation and operation of waste
water treatment technologies to plant process wastewater dis
charge. EPA applied these curves on a per plant basis, a plant's
costs--both capital, and operating and maintenance--being deter
mined by what treatment it has in place and by its individual
process wastewater discharge (from dcp). The final step was to
annualize the capital costs, and to sum the annualized capital
costs, and the operating and maintenance cost, yielding the cost
of compliance for the subcategory. These costs were u.sed in
assessing economic achievability. Option A represents no cost
since it is the technology basis for the existing PSES. The
costs for cooling towers and hold tanks were considered for the
existing PSES rulemaking. At that time, EPA concluded that the
additional cost was not significant. Thus, Option G represents
no significant cost. Costs were not determined for Option C.
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PSES OPTION SELECTION

EPA has selected Option G as the basis for PSES. Option G con
sists of chemical precipitation and sedimentation, with cooling
towers and holding tanks to achieve zero discharge of process
wastewater pollutants. Implementation of Option G would remove
an estimated 4,837 kg of toxic pollutants over estimated current
discharge. EPA believes that the costs associated with instal
ling cooling towers and holding tanks will be insignificant. In
addition, costs for cooling towers and holding tanks were con
sidered during the 1976 PSES rulemaking.

PSNS OPTION SELECTION

The technology basis for proposed PSNS is identical to NSPS and
BAT, which is zero discharge of all process wastewater pollutants
(including no allowance for catastrophic stormwater discharges).
PSNS does not increase costs compared to PSES or BAT, and EPA
does not believe that PSNS will prevent the entry of new plants.

WASTEWATER DISCHARGE RATES

Specific wastewater streams associated with the secondary copper
subcategory are residue concentration wastewater, slag granula
tion, wastewater, reverberatory and rotary furnace wet air pollu
tion control wastewater, spent electrolyte, scape anode rinsing
wastewater, casting contact cooling wastewater and casting wet
air pollution control wastewater. None of these wastewater
streams will be allocated a discharge allowance for the proposed
PSES. The zero discharge requirement will eliminate the dispar
ity between the existing PSES and the promulgated and proposed
BAT effluent limitations. Each wastewater stream is discussed
individually below.

RESIDUE CONCENTRATION

No discharge alowance is provided for residue concentration for
proposed PSES. Seven plants in the secondary copper subcategory
generate residue concentration wastewater. The water use and
discharge rates for residue concentration at these plants are
shown in Table V-I. As shown in Table V-I, five of the seven
plants practice total recycle and reuse of this waste stream,
while only two plants discharge the residue concentration waste
water. The zero discharge of residue concentration wastewater is
based on the five plants who do not discharge this wastewater.

SLAG GRANULATION

No discharge allowance is provided for slag granulation for pro
posed PSES. Five plants in the secondary copper subcategory
generate this waste stream. The water use and discharge rates
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for slag granulation at these plants are shown in Table V-2. As
shown by Table V-2, all five plants practice total recycle and
reuse of this waste stream. Accordingly, no discharge allowance
is provided for slag granulation.

REVERBERATORY AND ROTARY FURNACE WET AIR POLLUTION CONTROL

No discharge allowance is provided for reverberatory and rotary
furnace wet air pollution control for proposed PSES. Five plants
in the secondary copper subcategory use wet air pollution control
on their rotary and reverberatory furnaces. The production nor
malized water use and discharge rates for reverberatory and
rotary furnace wet air pollution control of these plants are
shown in Table V-3. Three of the five plants completely recycle
and reuse this waste stream. In addition, 13 plants control
reverberatory and rotary furnace fumes and dust with dry air
pollution control devices. Therefore, based on total r,ecycle or
dry air pollution control, no discharge allowance is provided for
reverberatory and rotary furnace wet air pollution control for
proposed PSES.

SPENT ELECTROLYTE

No discharge allowance is provided for spent electrolyte for the
proposed PSES. Six plants in the secondary copper subcategory
have an electrolyte refining process. The production normalized
electrolyte use and discharge rates at these plants are shown in
Table V-4. Four plants achieve zero discharge of spent electro
lyte by either complete recycle (two plants) or by contract
hauling (two plants). EPA believes that spent electrolyte is
suitable for reuse in other plant operations after treatment con
sisting of cementation with iron (for copper recovery), lime pre
cipitation, and sedimentation. For this reason, and since four
of the six plants already achieve zero discharge for spent elec
trolyte, a discharge allowance is not provided.

SCRAP ANODE RINSING

No discharge allowance is provided for scrap anode rinsing for
proposed PSES. Two plants reported this waste stream. The water
use and discharge rates for scrap anode rinsing at these plants
are shown in Table V-5. Table V-5 shows that both of the plants
with scrap anode rinsing practice 100 percent recycle. Accord
ingly, a discharge allowance is not provided for scrap anode
rinsing.

CASTING CONTACT COOLING

No discharge allowance is provided for casting contact cooling
water. Twenty-two plants use casting contact cooling water. The
water use and discharge rates for casting contact cooling at
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these plants is shown in Table V-6. As shown in Table V-6, 10 of
the 22 plants achieve zero discharge of this wastewater. EPA
believes that the 12 plants which discharge this wastewater can
also achieve zero discharge through recycle and reuse with cool
ing towers and holding tanks. Therefore, no discharge allowance
is provided for casting contact cooling water.

CASTING WET AIR POLLUTION CONTROL

No discharge allowance is provided for casting wet air pollution
control. Three plants in the secondary copper subcategory use
wet air pollution control devices to control fumes from casting
melting furnaces or pouring. The water use and discharge rates
for casting wet air pollution control are shown in Table V-l.
Table V-7 shows that one of the three plants completely recycle
and reuses this waste stream. In addition, five plants use dry
air pollution control devices to control fumes from casting oper
ations. Therefore, based on total recycle or dry air pollution
control, no discharge allowance is provided for casting wet air
pollution control.

STORMWATER AND PRECIPITATION ALLOWANCES

No discharge allowance is provided for catastrophic and net pre
cipitation stormwater for the proposed PSES and PSNS. These
standards are based on the use of cooling towers and holding
tanks rather than cooling impoundments.

PRETREATMENT STANDARDS FOR EXISTING AND NEW SOURCES

EPA is proposing zero discharge of process wastewater polluants
(with no net precipitation and catastrophic storm allowances) for
both PSES and PSNS for the secondary copper subcategory.
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Pol1'!t~'!.t.

Chromium
Copper
Lead
Nickel
Zinc
Oil F. Gre.<\se
TSS

Total Toxic Metals
Total Convent.ianals
Total Polilltants

Raw Waste
_J5.B./:t.r__

19.7
1,793.7

901•• 3
887.0

1,233.0
1,292.7
4,698.3

4,837.8
5,990.8

10,828.8

Tahle XII-l

POLLUTANT REDUCTION BENEFITS FOR INDIRECT DISCHARGERS

33.374 x 106 33.374 x ]06 0.0
Option A Option A Option C Option C Option G Option G
Removed Oischllrged Removed Oischarp,ed Removed Dlscharged
Y&!I£_ __k.AUJ:-__ .B;b~!:.- ___~gjy"_r_ _~&L:t."£ __ ___k.glE.. __

17.0 2.7 17.4 2.3 19.7 0.0
1,774.4 19.4 1,780.7 1'3.0 1,793.7 0.0

900.3 4.0 901.6 2.7 904.3 0.0
868.0 19.0 879.7 7.3 887.0 0.0

1,223.0 10.0 1,225,1.. 7.7 1,233.0 0.0
825,i\ 467.2 958.9 333.7 1,292.7 0.0

4,297.8 400.5 4,611.6 86.8 4,698.3 0.0

l.,782.7 55.1 4,804.8 33.0 4,837.8 0.0
5,123.2 867.7 5,570.5 420.5 5,990.8 0.0
9,906.0 922.8 ]0,375.3 453.5 10,828.8 0.0

NUTE: Total Toxic Metals - Chromium + Copper + Lead + Nickel + Zinc
Total Conventionals ~ TSS + Oil and Grease
Total Pollutants = Total Toxic Metals + Total Conventionals

Option A - Cbemical Precipitation and Sedimentation

Option C - CheMj,aJ Precipitation, Sedimentation, and Filtration

Option G - Chemical PrecIpitation, Sedimentation, and Total Recycle and Reuse of Treated Water



SECONDARY COPPER SUBCATEGORY

SECTION XIII

BEST CONVENTIONAL POLLUTANT CONTROL TECHNOLOGY

The 1977 amendments to the Clean Water Act added Section 301(b)
(2)(E), establishing '~est conventional pollutant control tech
nology" (BCT) for discharge of conventional pollutants from
existing industrial point sources. Biochemical oxygen-demanding
pollutants (BODS), total suspended solids (TSS), fecal coli
form, oil and grease (O&G) , and pH have been designated as
conventional pollutants (see 44 FR 44501).

BCT is not an additional limitation, but replaces BAT for the
control of conventional pollutants. In addition to the other
factors specified in Section 304(b)(4)(B), the Act requires that
limitations for conventional pollutants be assessed in light of a
two-part cost-reasonableness test. On October 29, 1982, the
Agency proposed a revised methodology for carrying out BCT analy
ses (47 FR 49176). The purpose of the proposal was to correct
errors in the BCT methodology originally established in 1977.

Part 1 of the proposed BCT test requires that the cost and level
of reduction of conventional pollutants by industrial dischargers
be compared with the cost and level of reduction to remove the
same type of pollutants by publicly-owned treatment works (POTW).
The POTW comparison figure has been calculated by evaluating the
change in costs and removals between secondary treatment (30 mg/l
BOD and 30 mg/l TSS) and advanced secondary treatment (10 mg/1
BOD and 10 mg/l TSS). The difference in cost is divided by the
difference in pounds of conventional pollutants removed, result
ing in an estimate of the "dollars per pound" of pollutant
removed; that is used as a benchmark value. The proposed POTW
test benchmark is $0.30 per pound (1978 dollars).

Part 2 of the BCT test requires that the cost and level of reduc
tion of conventional pollutants by industrial dischargers be
evaluated internally to the industry. In order to develop a
benchmark that assesses a reasonable relationship between cost
and removal, EPA has developed an industry cost ratio which
compares the dollar per pound of conventional pollutant removed
in going from primary to secondary treatment levels with that of
going from secondary to more advanced treatment levels. The
basis of costs for the calculation of this ratio are the costs
incurred by a POTW. EPA used these costs because: they reflect
the treatment technologies most commonly used to remove conven
tional pollutants from wastewater; the treatment levels associ
ated wth them compare readily to the levels considered for
industrial dischargers, and the costs are the most reliable for
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the treatment levels under consideration. The proposed industry
subcategory benchmark is 1.42. If the industry figure for a sub
category is lower than 1.43, the subcategory passes the BCT test.

The Agency usually considers two conventional pollutants in the
cost test, TSS and an oxygen-demanding pollutant. Alt'hough both
oil and grease and BODS are considered to be oxygen-demanding
substances by EPA (see 44 FR 50733), only one can be selected in
the cost analysis to conform to procedures used to develop POTW
costs. Oil and grease is used rather than BODS in the cost
analysis performed for nonferrous metals manufacturing waste
streams due to the common use of oils in casting operations in
this industry.

BPT is the base for evaluating limitations on conventional
pollutants (i.e., it is assumed that BPT is already in place).
The test evaluates the costs and removals associated with treat
ment and controls in addition to that specified as BPT.

If the conventional pollutant removal cost of the candidate BCT
is less than the POTW cost, Part 1 of the cost-reasonableness
test is passed and Part 2 (the internal industry test) of the
cost-reasonableness test must be performed. If the internal
industry test is passed, then a BCT limitation is promulgated
equivalent to the candidate BCT level. If all candida'te BCT
technologies fail both parts of the cost-reasonableness test, the
BCT requirements for conventional pollutants are equal to BPT.

BPT and BAT effluent limitations for secondary copper smelting
are zero discharge of process wastewater pollutants. These
effluent limitations control the discharge of toxic and non
conventional pollutants. Likewise, they incidentally provide
adequate control of conventional pollutants. Consequently, EPA
is not proposing BeT effluent limitations for secondary copper
smelting.
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SECONDARY ALUMINUM SUBCATEGORY

SECTION I

SUMMARY AND CONCLUSIONS

On April 8, 1974, EPA promulgated technology-based effluent limi
tations guidelines and performance standards for the secondary
aluminum smelting subcategory of the nonferrous metals manufac
turing point source category. Those regulations included BPT,
BAT, NSPS, and PSNS limitations. The main purpose of these
effluent guidelines and standards was to limit the quantities of
total suspended solids, chemical oxygen demand, fluoride,
ammonia, aluminum, and copper, and the range of pH found in
secondary aluminum smelting wastewater discharges. On December
15, 1976, EPA promulgated technology-based pretreatment standards
for existing sources (PSES) in the secondary aluminum subcate
gory. The main purpose of these standards was to limit the
quantities of ammonia, oil and grease, and the range of pH found
in secondary aluminum smelting wastewater discharges.

Since 1974, implementation of the technology-based effluent limi
tations and standards has been guided by a series of settlement
agreements into which EPA entered with several environmental
groups, the latest of which occurred in 1979. NRDC v. Costle, 12
ERC 1833 (D.D.C. 1979), aff'd and remd'd, EDF v~stle, 14 ERC
2161 (1980). Under the settlement agreements, EPA was required
to develop BAT limitations and pretreatment and new source per
formance standards for 65 classes of pollutants discharged from
specific industrial point source categories, including secon~ary

aluminum smelting. The list of 65 classes was subsequently
expanded to a list of 129 specific toxic pollutants, and now
consists of 126 toxics.

Congress amended the Clean Water Act in 1977 to encompass many of
the provisions of the earlier settlement agreements, including
the list of 65 classes of pollutants. As a result of the settle
ment agreements and the Clean Water Act Amendments, EPA undertook
an extensive effort to develop technology-based BAT limitations
and pretreatment and new source performance standards for the
toxic pollutants.

EPA is proposing modifications to BAT, NSPS, PSES and PSNS and
the establ~shment of BCT for this subcategory pursuant to the
provisions of the Settlement Agreement and Sections 301, 304,
306, and 307 of the Clean Water Act and its amendments. Con
sideration will be given to incorporation of limits on priority
pollutant levels in discharges in these modified standards. This
supplement provides a compilation and analysis of the background
material used to develop these effluent guidelines.
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The secondary aluminum subcategory is comprised of 55 plants.
Of the 55 plants, eight discharge directly to rivers, lakes, or
streams; 13 discharge to publicly owned treatment works (POTW);
and 34 achieve zero discharge of process wastewater.

EPA first studied the secondary aluminum subcategory to determine
whether differences in raw materials, final products, manufactur
ing processes, equipment, age and size of plants, water usage,
required the development of separate effluent limitations and
standards for different segments of the subcategory. Tllis
involved a detailed analysis of wastewater discharge and treated
effluent characteristics, including (1) the sources and volume of
water used, the processes used, and the sources of po111~tants and
wastewaters in the plant; and (2) the constituents of waste
waters, including toxic pollutants.

EPA also identified several distinct control and treatment
technologies (both in-plant and end-of-pipe) applicable to the
secondary aluminum subcategory. The Agency analyzed bo1th
historical and newly generated data on the performance of these
technologies, including their nonwater quality environml~nta1

impacts (air quality impacts and solid waste generation) and
energy requirements. EPA also studied various flow redl~ction

techniques reported in the data collection portfolios (dcp) and
plant visits.

Engineering costs were prepared for each of the control and
treatment options considered for the category. These costs were
then used by the Agency to estimate the impact of implementing
the various options on the subcategory. For each control and
treatment option that the Agency found to be most effec1tive and
technically feasible in controlling the discharge of pollutants,
the number of potential closures, number of employees affected,
and impact on price were estimated. These results are reported
in a separate document entitled Economic Impact Analysis of
Proposed Effluent Limitations and Standards for the Nonferrous
Smelting and Refining Industry.

Based on consideration of the above factors, EPA identified vari
ous control and treatment technologies which formed the basis for
BPT and selected control and treatment appropriate for l~ach set
of standards and limitations. The mass limitations and standards
for BPT, BAT, NSPS, PSES, PSNS, and BeT are presented in Section
II.

For BAT, the Agency has built upon the BPT basis of limE~ prec1p1
tation and sedimentation by adding in-process control technolo
gies, preliminary treatment,of ammonia by steam stripping, and
multimedia filtration. In-process control technologies include
recycle or reuse of process water from wet air pollution control
and metal contact cooling. Filtration is added as an e:Ef1uent
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polishing step to further reduce metals and suspended solids con
centrations. To meet the BAT effluent limitations based on this
technology, the secondary aluminum subcategory is estimated to
incur a capital cost of Sl.6 million (1978 dollars) and an annual
cost of $1.35 million (1978 dollars).

The best demonstrated technology (BDT) , which is the technical
basis of NSPS, is equi'/a1ent to BAT. In modifying BDT, EPA
recognizes that new plants have the opportunity to implement the
best and most efficient manufacturing processes and treatment
technology. As such, the technology basis of BAT has been deter
mined as the best demonstrated technology. Treatment of toxic
metals is based upon lime precipitation, sedimentation, and
filtration. Oil skimming is included for the control of oil and
grease.

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, and multimedia filtration. To meet
PSES, the secondary aluminum subcategory is estimated to incur a
capital cost of $2.4 million (1978 dollars) and an annual cost of
$1.6 million (1978 dollars). The Agency is proposing alternative
concentration-based and mass-based PSES for this subcategory.
Mass-based standards ensure that dilution is not used as a means
of achieving effluent limitations. They are particulary impor
tant when a limitation is based on flow reduction since flow
reduction must be measured as a reduction of mass discharged.
However, in the secondary aluminum subcategory flow reduction
over current discharge rates is minimal (0.2 percent).

For pretreatment standards for new sources, the technology basis
of in-process flow reduction, preliminary treatment, and end-of
pipe technology is equivalent to NSPS. As such, PSNS are iden
tical to NSPS for all waste streams. Alternative mass-based and
concentration-based PSNS are not proposed, since PSNS includes
significant flow reduction (90 percent flow reduction of direct
chill casting wastewater).

The best conventional technology (BCT) replaces BAT for the con
trol of conventional pollutants. The technology basis of BCT is
preliminary treatment of selected waste streams by ammonia steam
stripping and oil skimming, and lime precipitation and sedimenta
tion end-of-pipe technology.
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SECONDARY ALUMINUM SUBCATEGORY

SECTION II

RECOMMENDATIONS

1. EPA has divided the secondary aluminum subcategory into
seven subdivisions for the purpose of effluent li.mitations
and standards. These subdivisions are:

(a) Scrap drying wet air pollution control,
(b) Scrap screening and milling,
(c) Dross washing,
(d) Demagging wet air pollution control,
(e) Direct chill casting contact cooling,
(f) Stationary casting contact cooling, and
(g) Shot casting contact cooling.

2. EPA promulgated BPT effluent limitations for the secondary
aluminum subcategory on April 8, 1974, as Subpart C of 40
CFR Part 421. At this time, EPA is not proposing. any modi
fications to BPT effluent limitations. The BPT effluent
limitations apply to discharges resulting from ma.gnesium
removal processes (demagging using either chlorine or
aluminum fluoride) and wet residue processes. BPT was
promulgated based on the performance achievable by the
application of chemical precipitation and sedimentation
(lime and settle) technology. The following BPT effluent
limitations were promulgated for existing sources:

(a) The following limitations establish the quantity or
quality of pollutants or pollutant propertie:s, which
may be discharged by a point source subject to the
provisions of this subpart and which uses wa.ter for
metal cooling, after application of the best practi
cable control technology currently available: There
shall be no discharge of process wastewater pollutants
to navigable waters.

(b) The following limitations establish the quantity or
quality of pollutants or pollutant properties which may
be discharged by a point source subject to t.he provi
sions of this subpart and which uses aluminum fluoride
in its magnesium removal process ("demagging process"),
after application of the best practicable control
technology currently available: There shall be no
discharge of process wastewater pollutants to navi
gable waters.
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(c) The following limitations establish the quantity or
quality of pollutants or pollutant properties con
trolled by this section, which may be discharged by
a point source subject to the provisions of this
subpart and which uses chlorine in its magnesium
removal process, after application of the best
practicable control technology currently available:

Effluent Limitations

Effluent
Characteristic

TSS
COD
pH

Average of daily values for 30 consecutive
days shall not exceed

Metric units (kilograms per 1,000 kg
magnesium removed)

English units (lbs per 1,000 Ibs
magnesium removed)

175
6.5

Within the range of 7.5 to 9.0

(d) The following limitations establish the quantity or
quality of pollutants or pollutant properties which
may be discharged by a point source subject to the
provisions of this subpart and which processes resi
dues by wet methods, after application of the best
practical control technology currently available:

Effluent Limitations

Effluent
Characteristic

TSS
Fluoride
Ammonia (as N)
Aluminum
Copper
COD
pH

Average of daily values for 30 consecutive
days shall not exceed

Metric units (kilograms per 1,000 kg
magnesium removed)

English units (lbs per 1,000 lbs
magnesium removed)

1.5
0.4
0.01
1.0
0.003
1.0

Within the range of 7.5 to 9.0
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3. EPA is proposing to modify BAT based on the performance
achievable by the application of chemical precipi.tation,
sedimentation, and multimedia filtration (lime, settle,
and filter) technology, along with preliminary treatment
consisting of ammonia steam stripping for selected waste
streams. The following BAT effluent limitations are
proposed for existing sources:

(a) Scrap Drying Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum scrap dried
English Units - lbs/billion lbs of aluminum scrap dried

Lead
Zinc
Aluminum
Ammonia (as N)

(b) Scrap Screening and Milling
BAT EFFLUENT LIMITATIONS

°°°°
°°°o

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum scrap screened and milled
English Units - lbs7billion lbs of aluminum scrap screened

and milled

Lead
Zinc
Aluminum
Ammonia (as N)

(c) Dross Washing
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property

o

°o
o

Maximum for
Any One Day

o
o
o

°

Maximum for
Monthly Average

Metric Units - mg/kkg of dross washed
English Units - lbs/billion lbs of dross washed

Lead
Zinc
Aluminum
Ammonia (as N)

1,086.80
11,085.36
32,930.04

1,445,444.0
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(d) Demagging Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum demagged
English Units - lbs/billion lbs of aluminum demagged

Lead
Zinc
Aluminum
Ammonia (as N)

80.0
816.0

2,424.0
106,400.0

72.0
336.0
992.0

46,880.0

(e) Direct Chill Casting Contact Cooling
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum product from direct
chill casting

English Units - lbs/billion Ibs of aluminum product from
direct chill casting

Lead
Zinc
Aluminum
Ammonia (as N)

199.90
2,038.98
6,056.97

265,867.0

179.91
839.58

2,478.76
117,141.40

(f) Stationary Casting Contact Cooling
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from stationary
casting

English Units - lbs/billion Ibs of aluminum produced from
stationary casting

Lead
Zinc
Aluminum
Ammonia (as N)
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(g) Shot Casting Contact Cooling
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from shot: casting
English Units - lbs/billion lbs of aluminum produced from

shot casting

Lead
Zinc
Aluminum
Ammonia (as N)

o
o
o
o

o
o
o
o

4. EPA is proposing to modify NSPS based on the performance
achievable by the application of chemical precipit:ation,
sedimentation, and multimedia filtration (lime, sE~ttle, and
filter) technology, along with preliminary treatmE~nt
consisting of ammonia steam stripping and oil skimming for
selected waste streams. The following effluent standards
are proposed for new sources:

(a) Scrap Drying Wet Air Pollution Control NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum scrap dried
English Units - lbs/billion lbs of aluminum scrap dried

Lead
Zinc
Aluminum
Ammonia (as N)
Oil and Grease
TSS
pH

o
o
o
o
o
o

Within the range
at all times
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(b) Scrap Screening and Milling NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kk& of aluminum scrap screened and milled
English Units - lbs/billion lbs of aluminum scrap screened

and milled

Lead
Zinc
Aluminum
Ammonia (as N)
Oil and Grease
TSS
pH

(c) Dross Washing NSPS

o
o
o
o
o
o

Within the range
at all times

°o
o

°°o
of 7.5 to 10.0

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of dross washed
English Units - lbs/bi1lion lbs of dross washed

Lead
Zinc
Aluminum
Ammonia (as N)
Oil and Grease
TSS
pH

1,086.80 978.12
11,085.36 4,564.56
32,930.04 13,476.32

1,445,444.0 636,864.80
108,680.0 108,680.0
163,020.0 130,416.0

Within the range of 7.5 to
10.0 at all times

(d) Demagging Wet Air Pollution Control NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum demagged
English Units - lbs/billion lbs of aluminum demagged

72.0
336.0
992.0

46,880.0
8,000.0
9,600.0
of 7.5 to

Lead
Zinc
Aluminum
Ammonia (as N)
Oil and Grease
TSS
pH

80.0
816.0

2,424.0
106,400.0

8,000.0
12,000.0

Within the range
at all times
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(e) Direct Chill Casting Contact Cooling NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from
direct chill casting

English Units - lbs/billion lbs of aluminum produced from
direct chill casting

Lead
Zinc
Aluminum
Ammonia (as N)
Oil and Grease
TSS
pH

199.90 179.91
2,038.98 839.58
6,Q56.97 2,478.76

265,867.0 117,141.40
19,990.0 19,990.0
29,985.0 23,988.0

Within the range of 7.5 to 10.0
at all times

(f) Stationary Casting Contact Cooling NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from stationary
casting

English Units - lbs/million lbs of aluminum produced from
stationary casting

Lead
Zinc
Aluminum
Ammonia (as N)
Oil and Grease
TSS
pH

o
o
o
o
o
o

Within the range
at all times
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(g) Shot Casting Contact Cooling NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from shot casting
English Units - lbs/billion lbs of aluminum produced

from shot casting

Lead
Zinc
Aluminum
Ammonia (as N)
Oil and Grease
TSS
pH

o
o
o
o
o
o

Within the range
at all times

o
o
o
o
o
o

of 7.5 to 10.0

5. EPA is proposing to modify PSES based on the performance
acheivable by the application of chemical precipitation)
sedimentation) and multimedia filtration (lime) settle)
and filter) technology, along with preliminary treatment
consisting of ammonia steam stripping for selected waste
streams. The following mass-based pretreatment standards
are proposed for existing sources:

(a) Scrap Drying Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum scrap dried
English Units - lbs/billion lbs of aluminum scrap dried

Lead 0 0
Zinc 0 0
Ammonia (as N) 0 0

(b) Scrap Screening and Milling PSES

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

Metric Units - mg/kkg of aluminum scrap screened and milled
English Units - lbs/billion lbs of aluminum scrap screened

and milled

Lead
Zinc
Ammonia (as N)
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(c) Dross Washing PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of dross washed
English Units - Ibs/billion Ibs of dross washed

Lead
Zinc
Ammonia (as N)

1,086.80
11,085.36

1,445,444.0

978.12
4, 56t+. 56

636, 861~. 80

(d) Demagging Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum demagged
English Untis - Ibs/billion Ibs of aluminum demagged

Lead
Zinc
Ammonia (as N)

80.0
816.0

106,400.0

72.0
336.0

46,880.0

(e) Direct Chill Casting Contact Cooling PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from
direct chill casting

English Units - Ibs/billion Ibs of aluminum producl~d from
direct chill casting

Lead
Zinc
Ammonia (as N)

199.90
2,038.98

265,867.0

179.91
839.58

117,141.40

(f) Stationary Casting Contact Cooling PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from
stationary casting

English Units - Ibs/bi11ion Ibs of aluminum produced
from stationary casting

Lead
Zinc
Ammonia (as N)
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(g) Shot Casting Contact Cooling PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from shot casting
English Units - lbs/billion lbs of aluminum produced from

shot casting

Lead
Zinc
Ammonia (as N)

o
o
o

o
o
o

6. Alternatively, concentration-based standards are proposed
for the modifications to PSES based on the same end-of-pipe
technologies used for the proposed mass-based standards.
The concentrations presented below apply to all process
wastewater streams for which allowances were given under
the mass-based standards proposed above. The following
concentration-based pretreatment standards are proposed for
existing sources:

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Lead
Zinc
Ammonia (as N)

Metric Units - mg/l
English Units - ppm

0.10
1.02

133

0.09
0.42

58.6

7. EPA is proposing to modify PSNS based on the performance
achievable by the application of chemical precipitation,
sedimentation, and multimedia filtration (lime, settle,
and filter) technology, along with preliminary treatment
consisting of ammonia steam stripping for selected waste
streams. The following mass-based pretreatment standards
are proposed for new sources:
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(a) Scrap Drying Wet Air Pollution Control PSNS

Maximum for Maximum for
_P_o_1_1u_t_a_n_t_o_r_P_o_1_1u_t_a_n_t_P_r_o....p_e_r_t,,-y A_n,,-y_O_n_e_D_a.Ly M~o_n..::.t..::..:.h~verage

Metric Units - mg/1
English Units - ppm

Lead
Zinc
Ammonia (as N)

o
o
o

o
o
o

(b) Scrap Screening and Milling PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kk& of aluminum scrap screened and milled
English Units - 1bs/bi11ion 1bs of aluminum scrap :screened

and milled

Lead
Zinc
Ammonia (as N)

(c) Dross Washing PSNS

Pollutant or Pollutant Property

o
o
o

Maximum for
Any One Day

o
o
o

Maximum for
Monthly Average

Metric Units - mg/kkg of dross washed
English Units - lbs/billion Ibs of dross washed

Lead
Zinc
Ammonia (as N)

1,086.80
11,085.36

1,445,444.0

978.12
4,564.56

636,864.80

(d) Demagging Wet Air Pollution Control PSNS

Pollutant or Pollutant Property
Maximum for
Any One D~y

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum demagged
English Units - 1bs/bi11ion 1bs of aluminum demagged

Lead
Zinc
Ammonia (as N)
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(e) Direct Chill Casting Contact Cooling PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from
direct chill casting

English Units - lbs/billion lbs of aluminum produced from
direct chill casting

Lead
Zinc
Ammonia (as N)

199.90
2,038.98

265,867.0

179.91
839.58

117,141.40

(f) Stationary Casting Contact Cooling PSNS

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

Metric Units - mg/kkg of aluminum produced from stationary
casting

English Units - lbs/billion lbs of aluminum produced from
stationary casting

Lead
Zinc
Ammonia (as N)

o
o
o

o
o
o

(g) Shot Casting Contact Cooling PSNS

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

Metric Units - mg/kk& of aluminum produced from shot casting
English Units - lbs/billion lbs of aluminum produced from

shot casting

Lead
Zinc
Ammonia (as N)

o
o
·0

o
o
o

8. BeT is proposed based on the performance achievable by the
application of chemical precipitation and sedimentation
(lime and settle) technology, along with preliminary treat
ment consisting of ammonia steam stripping and oil skimming
for selected waste streams. The following BCT limitations
are proposed for existing direct dischargers:
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(a) Scrap Drying Wet Air Pollution Control
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum scrap dried
English Units - lbs/billion lbs of aluminum scrap dried

Oil and Grease
TSS
pH

o
o

Within ,the range
at all times

o
o

of 7.5 to 10.0

(b) Scrap Screening and Milling
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for

Any One Day
Maximum for

Monthly Average

Metric Units - mg/kkg of aluminum scrap screened and milled
English Units - lbs/billion lbs of aluminum scrap screened

and milled

Oil and Grease
TSS
pH

o
o

Within the range
at all times

o
o

of 7.S to 10.0

(c) Dross Washing
BeT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of dross washed
English Units - lbs/billion lbs of dross washed

Oil and Grease
TSS
pH

730

217,360.0 130,416.0
445,588.0 217,360.0

Within the range of 7.5 to 10.0
at all times



(d) Demagging Wet Air Pollution control
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum demagged
English Units - Ibs/billion lbs of aluminum demagged

Oil and Grease
TSS
pH

16,000.0 9,600.0
32,800.0 16,000.0

Within the range of 7.5 to 10.0
at all times

(e) Direct Chill Casting Contact Cooling
BCT EFFLUENT LIMITATIONS

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

Metric Units - mg/kkg of aluminum produced from
direct chill casting

English Units - lbs/billion lbs of aluminum produced from
direct chill casting

Oil and Grease
TSS
pH

39,980.0 23,988.0
81,959.0 39,980.0

Within the range of 7.5 to 10.0
at all times

(f) Stationary Casting Contact Cooling
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from
stationary casting

English Units - lbs/billion lbs of aluminum produced
from stationary casting

Oil and Grease
TSS
pH

o 0
o 0
o 0

Within the range of 7.5 to 10.0
at all times

731



(g) Shot Casting Contact Cooling
BeT EFFLUENT LIMITATIONS

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

Metric Units - mg/kkg of aluminum produced from
shot casting

English Units - lbs/billion lbs of aluminum produced from
shot casting

Oil and Grease
TSS
pH

732

o
o

Within the range
at all times

o
o

of 7.5 to 10.0



SECONDARY ALUMINUM SUBCATEGORY

SECTION III

INDUSTRY PROFILE

This section of the Secondary Aluminum Supplement describes the
raw materials and processes used in reducing recycling aluminum
and presents a profile of the secondary aluminum plants identi
fied 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
the General Development Document.

DESCRIPTION OF SECONDARY ALUMINUM PRODUCTION

Secondary aluminum production involves two basic process steps:
pretreatment and smelting and refining. A pretreatment step is
required before smelting and refining operations can be under
taken because this industry uses essentially scraps (much of
which is contaminated) for its raw material. The two processes,
their components, and variations are discussed below. Figure
111-1 represents a general flow diagram of the two process steps.

RAW MATERIALS

The secondary aluminum subcategory uses aluminum-bearing scrap to
produce metallic aluminum and aluminum alloys. Much of the scrap
used is purchased from scrap dealers of industrial plants. There
are five primary classifications of scrap processed: old sheet
and castings, new clippings and forgings, borings and turnings,
residues, and high iron.

New scrap is produced during the manufacture of a finished prod
uct and originates from the aircraft industry, aluminum formers,
and other manufacturing plants. Old scrap (sheet and castings)
is comprised of worn out, damaged or obsolete articles and
includes automobile parts, household items, and airplane parts.
Borings and turnings are by-products of the machining of cast
ings, rods, and forgings by the aircraft and automobile industry.
Residues consist of drosses, skimmings, and slags which are
obtained from primary reduction plants, secondary smelting
plants, casting plants, and foundries. Foil from discarded
packaging constitutes a minor source of raw material for this
industry. High iron aluminum scraps which are to be reused in
the secondary aluminum subcategory require more extensive treat
ment before smelting than other sources of scrap aluminum.

PRETREATMENT

Scrap pretreatment involves preparing the material for further
processing and removing contaminants. As Figure 111-1 indicates,
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the scrap pretreatment process varies depending on the source and
type of raw material being handled. There is also variation in
the degree to which scrap is pretreated among facilities. There
are three general methods of pretreating: mechanical, hydro
metallurgical, and pyrometallurgical, with the method used being
dependent on the type of scrap. The mechanical method involves
shredding and classifying, baling, and milling and screening.
Hydrometallurgical treatment involves leaching with water, and
pyrometallurgical processing involves burning and drying and
sweating. Depending on the type of raw material, pretreatment
may consist of a combination of these methods before smelting and
refining is effected.

Old sheet, castings, and clippings preparation is a dry process
that can vary from no pretreatment to crushing and screening that
compacts the scrap. New clippings and forgings usually require
little preparation other than sorting; however, they may be con
taminated with cutting oils, and may require crushing and drying
to remove the oils. Cable, which is not considered a major
source for the secondary aluminum subcategory, requires shredding
and classifying to remove the insulation and ferrous portions
from the aluminum. The borings and burnings are also often
contaminated by cutting oils and require burning or drying to
remove that contaminant. The entire procedure consists of
(1) crushing the borings and turnings to compact the scrap,
(2) heating the scrap in an oil or gas-fired rotary dryer to
remove organic material and water, (3) screening to remove
aluminum fines, and (4) magnetically removing the tramp iron.

Residues, such as drosses, skimmings, and slags, contain 10 to 30
percent aluminum, as well as oxides, carbides, nitrides, fluxing
salts, and other contaminants. Metallic aluminum can bE~ liber
ated from the impurities using either dry or wet processes. The
dry process consists of milling, screening, and magnetic separa
tion for iron removal. The wet process involves millin~~ and
leaching with water to remove the contaminants. The washed
material is then screened, dried, and passed through a Inagnetic
separator. Heavy metallic skims, a minor source of aluIninum,
require little pretreatment.

Foil, which is another minor source of raw material for the
subcategory, is usually pretreated by roasting to remove paper or
wax backings. High iron content scrap often is subjectE~d to
sweating treatment to remove impurities. This process involves
placing the iron-contaminated aluminum in a sweating furnace.
This furnace has sloped sides and the molten aluminum flows down
the slope, leaving the higher melting point materials stIch as
iron behind. Alternately, the high iron scrap also can be
purified by crushing it and removing the iron magnetically.
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SMELTING AND REFINING

The second step of the manufacturing process for the secondary
aluminum subcategory is smelting and refining. This step actu
ally consists of five substeps: charging scrap to the furnace;
addition of fluxing agents; addition of alloying agents;
demagging or degassing; and skimming.

Charging of scrap into the furnace can be a batch process or a
continuous process. Each cycle, called a "heat", will vary in
length depending on the process. Charging wells are often
designed to permit the introduction of chips and scrap, below the
surface of a previously melted charge called a "heel. I This
design not only minimizes oxidation, but provides for more
efficient application of pollution control systems.

The next step is fluxing the molten charge. There are two
general types of fluxes: cover fluxes that are used to reduce
oxidation of the melt by air, and solvent fluxes that react with
contaminants such as nonmetallics, residues from burned coatings,
and dirt to form insolubles which float on the surface of the
melt as slag.

Next, alloying agents are added to the melt in varying amounts
according to production specifications. Copper, silicon, man
ganese, or zinc are typical alloys added. Mixing the furnace
contents is necessary to assure uniform composition. Nitrogen or
other inert gases may be injected to aid in the mixing. Magne
sium is another alloying agent used. However, scrap aluminum,
received by the secondary aluminum smelters averages about 0.3 to
0.5 percent magnesium, while the product line of alloys produced
averages about 0.1 percent. Therefore, after the furnace is
fully charged and the melt brought up to the desired chemical
specification, it is usually necessary to remove the excess
magnesium (known as "demagging").

Demagging is accomplished with chlorine or chlorinating agents,
such as anyhdrous aluminum chloride or chlorinated organics, or
with aluminum fluoride. Magnesium chloride or magnesium fluoride
is formed and collected in the fluxing agents on top of the
molten melt. As the magnesium is depleted, chlorine will consume
aluminum and the excess aluminum chloride or aluminum fluoride
present volatilizes into the surrounding air and is a source of
air pollution.

Magnesium is the only metal removable from the alloy in this
manner. Other metal alloy levels must be adjusted by the
addition of either more aluminum (dilution) or more of the metal.

Chlorination is performed at temperatures between 760 and 815°C.
As a rule of thumb, the reaction requires 3.5 kilograms of
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chlorine per kilogram of magnesium removed. Elemental chlorine
gas is fed under pressure through tubes or lances to the bottom
of the melt. As it bubbles through the melt, it reacts with
magnesium and aluminum to form chlorides, which float to the melt
surface where they combine with the fluxing agents and are
skimmed off. Because magnesium is above aluminum in the electro
motive series, aluminum chloride will be reduced by any available
magnesium in the melt. At the beginning of the demagging cycle,
the principal reaction product is magnesium chloride. As magne
sium is removed and there is less available for reaction with
chlorine, the reaction of chlorine with aluminum becomes more
significant, the reduction of the aluminum chloride by magnesium
becomes less likely, and the production of aluminum chloride, a
volatile compound, becomes significant. The aluminum chloride
escapes and considerable fuming results from the chlorination,
making ventilation and air pollution equipment necessary. Con
trol of fumes is frequently accomplished by wet scrubbing and,
thus, is a source of water contamination.

Aluminum fluoride as a demagging agent reacts with the magnesium
to form magnesium fluoride, which in turn combines with the flux
on top of the melt, where it is skimmed off. In practice, about
4.3 kilograms of aluminum fluoride are required per kilogram of
magnesium removed. The air contaminants exist as gaseous fluor
ides or as fluoride dusts and are a source of air pollution. The
fluorides are controlled by either dry or wet methods. When dry
scrubbing is used, a solid waste is generated. When wet scrub
bing is used, both water pollution and solid waste are generated.

Some facilities in the secondary aluminum subcategory are not
limited by a magnesium content in their product, particularly the
deoxidant manufacturers, and they make no attempt to remove
magnesium. Therefore, these plants do not contend with the
magnitude of fumes produced by demagging, and as a result, do not
require extensive air pollution control equipment and related
water usage.

In the skimming step, the dross or slag, with its associated
impurities, is skimmed from the molten aluminum. The cooled slag
is stored for shipment to a residue processor, recycled, or dis
carded.

The product line(s) of each smelter can be categorized as
specification alloy ingots, billets, hot metal, notched bar,
shot, and hardeners. Specification alloy ingots, used by
foundries for casting, are the most important products of the
secondary aluminum subcategory. Cooling can be done with either
contact or noncontact cooling water, and air cooling is also
used.
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Plants using contact cooling water recycle systems generate
intermittent discharges (accompanied with sludge removal). Bil
lets, manufactured for use in extrusion plants, are cooled with
noncontact water that is recycled. Sometimes the molten metal is
poured directly into preheated crucibles, then shipped while
still in a molten form. No water is used. Notched bar molds may
be air or water cooled with either contact or noncontact water.

Direct chill casting is characterized by continuous solidifica
tion of the metal while it is being poured. The length of an
ingot cast using this method is determined by the vertical dis
tance it is allowed to drop rather than by mold dimensions. Mol
ten aluminum is tapped from the melting furnace and flows through
a distributor channel into a shallow mold. Noncontact cooling
water circulates within this mold, causing solidification of the
aluminum. The base of the mold is attached to a hydraulic cylin
der which is gradually lowered as pouring continues. As the
solidified aluminum leaves the mold, it is sprayed with contact
cooling water to reduce the temperature of the forming ingot.
The cylinder continues to descend into a tank of water, causing
further cooling of the ingot as it is immersed. When the cylin
der has reached its lowest position, pouring stops and the ingot
is lifted from the pit. The hydraulic cylinder is then raised
and positioned for another casting cycle.

Aluminum shot is also used as a deoxidant in the steel industry.
Molten metal is poured into a vibrating feeder, where droplets of
molten metal are formed through perforated openings. The drop
lets are cooled in a quench tank. Water is generally recycled,
and periodic sludge removal is required.

PROCESS WASTEWATER SOURCES

The primary areas of water use and wastewater production in the
secondary aluminum subcategory are as follows:

1. Scrap drying wet air pollution control,
2. Scrap screening and milling,
3. Dross washing,
4. Demagging wet air pollution control, and
5. Direct chill casting contact cooling water,
6. Stationary casting contact cooling water,
7. Shot casting contact cooling water.

OTHER WASTEWATER SOURCES

There are other waste streams associated with the production of
secondary aluminum. These waste streams include but are not
limited to:

737



1. Maintenance and cleanup water, and
2. Stormwater runoff.

These wastes are not considered as 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 the authority of Section
403(a) of the CWA.

AGE, PRODUCTION, AND PROCESS PROFILE

Figure 111-2 shows the location of 55 secondary aluminulD
reduction plants. Most of the plants are located in the eastern
United States, and most are in urban areas near raw mat,~rials and
markets. The notations within the states indicated the type of
discharge the facilities use, direct (D), indirect (I), or zero
(Z).

The data in Table 111-1 indicate that the majority of facilities
(30) are less than 25 years old, reflecting relative recent
development of this industry.

In addition, most facilities practice zero discharge with only 15
percent (eight facilities) discharging directly.

The data in Table 111-2 indicate that the majority of facilities
produce between 5,000 and 20,000 tons per year of secondary alum
inum. Table 111-3 provides a summary of the plants havi.ng the
various secondary aluminum processes; the number of plants
generating wastewater from the processes is also shown.
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Table 111-1

INITIAL OPERATItC YEAR (RArQ:) SUMMARY OF PLANTS
IN 'mE SECnID!\RY ALUMINtM SUBCATEmRY BY DISCHARGE 'IYPE

Type of 1978- 1972- 1967- 1957- 1947- 1937- 1927- 1917- Before
Plant 1973 1968 1958 1948 1938 1928 1918 1903 1903 Insuff.

Discharge 0-5 6-10 11-20 21-30 31-40 41-50 51-60 61-75 75+ Data Total-

Direct 0 4 0 3 1 0 0 0 0 0 8

Indirect 0 4 3 1 1 1 2 1 0 0 13

Zero 7 4 8 8 1 1 1 1 0 3 34- - - - - - - - - -
'-J
W
\0

Total 7 12 11 12 3 2 3 2 0 3 55



Table 111-2

PRODUCTION RANGES FOR SMELTERS AND REFINERS
OF THE SECONDARY ALUMINUM SUBCATEGORY

Production Ranges
for 1976 (Tons/Year)

o - 2,500

2,501 - 5,000

5,001 - 10,000

10,001 - 20,000

20,001 - 30,000

30,000 +

No Data

Total Number of
Plants in Survey

740

Number of Plants

5

8

19

13

4

4

2

55



Table 111-3

SUMMARY OF SUBCATEGORY PROCESSES AND ASSOCIATED WASTE STREAMS

Process

Scrap Drying Air Pollution
Control

Scrap Screening and Milling

Dross Classification

Dust Air Pollution Control

Demagging Air Pollution
Control

Casting

Number of
Plants With

Process

28

21

5

16

34

54

Number of
Plants Reporting

Generating
Wastewater

3

2

4

o

19

38

*Through reuse or evaporative practices) a plant may "generate"
a wastewater from a particular process but not discharge it.
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SECONDARY ALUMINUM SUBCATEGORY

SECTION IV

SUBCATEGORIZATION

As discussed in Section IV of the General Development Document,
the nonferrous metals manufacturing category has been subcate
gorized to take into account pertinent industry characteristics,
manufacturing process variations, wastewater characteristics, and
a number of other factors which affect the ability of the facili
ties to achieve effluent limitations. This section summarizes
the factors considered during the designation of the secondary
aluminum subcategory and its related subdivisions.

FACTORS CONSIDERED IN SUBCATEGORIZATION

The following factors were evaluated for use in determining
appropriate subcategories for the nonferrous metals subcategory:

1. Metal products, co-products, and by-poducts;
2. Raw materials;
3. Manufacturing processes;
4. Product form
5. Plant location
6. Plant age;
7. Plant size;
8. Air pollution control methods;
9. Meterological conditions;

10. Treatment costs;
11. Nonwater quality aspects;
12. Number of employees;
13. Total energy requirements; and
14. Unique plant characteristics.

Evaluation of all factors that could warrant subcategorization
resulted in the designation of the secondary aluminum subcate
gory. Three factors were particularly important in establishing
these classifications: the type of metal produced, the nature of
raw materials used, and the manufacturing processes involved.

In Section IV of the General Development Document, each of these
factors is described, and the rationale for selecting metal prod
uct, manufacturing processes, and raw materials as the principal
factors used for subcategorization is discussed. On this basis,
the nonferrous metals manufacturing category (phase I) was
divided into 12 subcategories, one of them being secondary
aluminum.
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Secondary aluminum was identified as a subcategory in a final
regulation promulgated in 1974 and BPT, BAT, NSPS, and PSNS
effluent limitations and standards were established fO'r the
secondary aluminum subcategory. The purpose of this st,~dy is to
support proposed modifications to the BAT, NSPS, and PSNS
regulations.

FACTORS CONSIDERED IN SUBDIVIDING THE SECONDARY ALUMINUM SUBCATE
GORY

The factors listed above were each evaluated when establishing
the secondary aluminum subcategory and its subdivisions. In the
discussion that follows, the factors will be described as they
pertain to this particular subcategory. Subcategorization of the
entire nonferrous metals industry and evaluation of the factors
used in this process are discussed in Section IV of the General
Development Document.

The rationale for subdividing the secondary aluminum sllbcategory
considers the diversity in source of raw materials, thE~ use of
certain manufacturing processes by only a few facilitiE~s, and the
differences in available technologies for final product process
ing (i.e., contact cooling water, air cooling, and noneontact
cooling water).

The raw materials used by secondary aluminum plants are either
solid scraps (clippings and forgings, borings and turnings, and
old sheet and castings) or residues from aluminum reduction and
smelting. Since all secondary smelters use the variouB types of
scraps at one time or another, the type of scrap cannot: be used
as a basis for subcategorization. However, many plants have
scrap drying operations. Most of these plants use air pollution
control devices in this process. A few plants use wet scrubbers
which produce wastewater. Some facilities also use water in
scrap screening and milling, generating wastewater. Ttlerefore,
scrap drying wet air pollution control and scrap screening and
milling should be considered subdivisions.

Furnace residue processing to recover aluminum can produce a
wastewater stream with treatable pollutant concentrations. Five
facilities process furnace residues, and four of these use water
for the processing. Since this process produces a potentially
contaminated waste stream it has been identified as a 8ubdivi
sion.

Plants practicing magnesium removal (demagging), use ei.ther a
chlorine or aluminum fluoride process. The demagging process
requires air pollution control devices to minimize fumi.ng. Wet
scrubbing can be practiced with both types of demagging and the
resulting scrubber water is usually treated by pH adjustment and
settling.
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Thirty-four plants demag, 19 generate wastewater from fume scrub
bing. Because the demagging process can produce a contaminated
wastewater, it has been identified as a subdivision within the
secondary aluminum subcategory.

The final secondary aluminum process step is casting. The tech
nique for cooling the aluminum into various shapes varies within
the subcategory and with the product. Air cooling, water contact
cooling, and water noncontact cooling are all used. When water
contact cooling is used, the cooling water is frequently recy
cled. However, a blowdown stream may be necessary to dissipate
the buildup of dissolved solids. This blowdown stream may have,
in addition to treatable dissolved solids, oil and grease and
phenolics, depending on whether lubricants are used in casting.
This manufacturing process with has also been considered for
subdivision within the secondary aluminum subcategory.

Within the secondary aluminum subcategory the processes that
produce the wastewaters discussed previously, residue processing
wastewater, demagging fume scrubber liquors, and contact cooling
water, are not all present at all facilities. Some facilities
may have one, others combinations of two, and still others all
three. The building block approach used in this regulation
accommodates these differences by establishing limitations and
standards for each waste stream.

Limitations will be based on specific flow allowances for the
following subdivisions:

1. Scrap drying wet air pollution control,
2. Scrap screening and milling,
3. Dross washing,
4. Demagging wet air pollution control,
5. Direct chill casting contact cooling,
6. Stationary casting contact cooling, and
7. Shot casting contact cooling.

Other Factors

The other factors considered in this evaluation either supported
the establishment of the secondary aluminum subcategory and its
subdivisions or were shown to be inappropriate bases for subcate
gorization. Air pollution control methods, treatment costs,
nonwater quality aspects, and total energy requirements were each
shown to be functions of the selected subcategorization factors-
metal product, raw materials, and production processes. As such,
they support the method of subcategorization which has been
applied. 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 as bases for subcategorization of nonferrous
metal plants.
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PRODUCTION NORMALIZING PARAMETERS

The effluent limitations and standards developed in this document
establish mass limitations on the discharge of specific pollutant
parameters. To allow these regulations to be applied to plants
with various production capacities, the mass of pollutant dis
charged must be related to a unit of production. This factor,
the production normalizing parameter (PNP) , is developed in
conjunction with subcategorization.

In general, the amount of aluminum produced by the respective
manufacturing process is used as the PNP. The PNP's for the
seven secondary aluminum subdivisions are:

Subdivision

1. Scrap drying wet air pollution
control

2. Scrap screening and milling

3. Dross washing

4. Demagging wet air pollution
control

5. Direct chill casting contact
cooling

6. Stationary casting contact
cooling

7. Shot casting contact cooling

748

PNP

kkg of aluminum scrap
dried

kkg of scrap screened or
milled

kkg of dross washed

kkg of aluminum demagged

kkg of aluminum cast

kkg of aluminum cast

kkg of aluminum cast



SECONDARY ALUMINUM SUBCATEGORY

SECTION V

WATER USE AND WASTEWATER CHARACTERISTICS

This section describes the characteristics of wastewater associ
ated with the secondary aluminum subcategory. Data used to quan
tify wastewater flow and pollutant concentrations are presented,
summarized, and discussed. The contribution of specific produc
tion processes to the overall wastewater discharge from secondary
aluminum plants is identified whenever possible.

Section V of the General Development Document contains a detailed
description of the data sources and methods of analysis used to
characterize wastewater from the nonferrous metals category. To
summarize this information briefly, two principal data sources
were used: data collection portfolios (dcp) and field sampling
results. Data collection portfolios, completed for each of the
secondary aluminum plants, contained information regarding waste
water flows and production levels.

In order to quantify the pollutant discharge from secondary alum
inum 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. Wastewater samples were
collected in two phases: screening and verification. The first
phase, screen sampling, was to identify which toxic pollutants
were present in the wastewaters from production of the various
metals. Screening samples were analyzed for 128 of the 129 toxic
pollutants and other pollutants deemed appropriate. (Because the
analytical standard for TCDD was judged to be too hazardous to be
made generally available, samples were never analyzed for this
pollutant. There is no reason to expect that TCDD would be pres
ent in secondary aluminum wastewater.) A total of 10 plants were
selected for screening sampling in the nonferrous metals manufac
turing category, one of those being a secondary aluminum plant.
In general, the samples were analyzed for three classes of pollu
tants: toxic organic pollutants, toxic metal pollutants, and
criteria pollutants (which includes conventional and
nonconventional pollutants).

As described in Section IV of this supplement, secondary aluminum
plants have been categorized into seven subdivisions. Differ
ences 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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WASTEWATER SOURCES, DISCHARGE RATES, AND CHARACTERISTICS

The wastewater data presented in this section were evaluated in
light of production process information compiled during this
study. As a result, it was possible to identify the principal
wastewater sources in the secondary aluminum subcategory. The
result of this analysis is summarized in the following
discussion.

Sources of process wastewater within the secondary alu.minum
subcategory include:

1. Scrap drying wet air pollution control,
2. Scrap screening and milling,
3. Dross washing,
4. Demagging wet air pollution control,
5. Direct chill casting contact cooling water,
6. Stationary casting contact cooling, and
7. Shot casting contact cooling.

Data supplied by data collection portfolio responses were evalu
ated, and two flow-to-production ratios were calculated for each
stream. The two ratios, water use and wastewater discharge flow,
are differentiated by the flow value used in calculation. Water
use is defined as the volume of water or other fluid (e.g., emul
sions, lubricants) required for a given process per mass of
aluminum 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 used) is used in
calculating the production normalized flow--the volume of waste
water discharged from a given process to further treatment,
disposal, or discharge per mass of aluminum produced. Differ
ences between the water use and wastewater flows associated with
a given stream result from recycle, evaporation, and carryover on
the product. The production values in calculation correspond to
the production normalizing parameter, PNP, assigned to each
stream, as outlined in Section IV. The production normalized
flows were compiled by stream type. Where appropriate, an
attempt was made to identify factors that could account for
variations in water use. This information is summarized in this
section. A similar analysis of factors affecting the wastewater
values is presented in Sections X, XI, and XII, where representa
tive BAT, BDT, and pretreatment discharge flows are selected for
use in calculating the effluent limitations and standards. As an
example, casting cooling water wastewater flow is related to the
casting production. As such, the discharge rate is expressed in
liters of cooling water per metric ton of casting production
(gallons of cooling water wastewater per ton of aluminum
reduction production).
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In order to quantify the concentrations of pollutants present in
wastewater from secondary aluminum plants, wastewater samples
were collected at five plants. Diagrams indicating the sampling
sites and contributing production processes are shown in Figures
V-I to V-5.

The reported water use and discharge rates for the seven
identified secondary aluminum wet operations are given in Tables
V-I, 2, 3, 5, 7, and 8. The raw wastewater sampling data for the
facilities sampled are presented in Tables V-4, V-6, and V-9.
Table V-lO shows combined raw wastewater data from demagging
scrubbing and casting contact cooling.

The treated wastewater data are shown in Tables V-II through
V-14. The locations and stream codes of the samples taken are
identified on the process flow diagrams in Figures V-I through
V-5. Where no data is listed for a specific day of sampling, the
wastewater samples for the stream were not collected. If the
analysis did not detect a pollutant in a waste stream, the
pollutant was omitted from the table.

The data tables include some samples measured at concentrations
considered not quantifiable. The base neutral extractable, acid
extractable, and volatile organics are considered not quantifia
ble at concentrations equal to or less than 0.010 mg/l. Below
this concentration, organic analytical results are not quanti
tatively 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. 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
as 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.

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

In the following discussion, water use and field sampling data
are presented for each operation. Appropriate tubing or back
ground blank and source water concentrations are presented with
the summaries of the sampling data. Figures V-I throu~;h V-5 show
the location of wastewater sampling sites at each facility. The
method by which each sample was collected is indicated by number,
as follows:

lone-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 data collection portfolios, plants were asked to specify
the presence or absence of any of the toxic pollutants in their
effluent. All of the plants that responded to this portion of
the questionnaire indicated that they believed the toxic organic
pollutants to be absent. One exception, hexachloroethane, was
reported believed to be present by two plants. This compound was
not detected in any sample taken in the subcategory.

Although most of the plants indicated that the toxic m.~tals were
believed absent from their effluent, some plants did report that
specific pollutants were known present or believed present. The
responses for the toxic metals are shown below.

Pollutant

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Thallium
Zin.c

Known
Present

1
5

11
1
7
2
5

9

Believed Believed
Present Absent

23
1 22

22
1 17
5 7

21
6 10
2 18
2 16

22
22

6 8
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Absent

1

1

1
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SCRAP DRYING WET AIR POLLUTION CONTROL

Some scrap may require drying to remove cutting oils and water.
The scrap drying procedure consists of crushing the scrap and
heating in an oil or gas-fired rotary drier. Twenty-nine secon
dary aluminum plants control air emissions from scrap drying
operations. Three use scrubbers, while 26 use baghouses. Scrap
drying wet air pollution control water use and discharge rates
are shown in Table V-I in liters per metric ton (gal/ton) of
aluminum scrap dried.

The Agency did not sample raw wastewater from scrap drying scrub
bers, however, this wastewater should contain total suspended
solids and treatable concentrations of aluminum. Toxic organic
pollutants should not be present at measurable concentrations.

SCRAP SCREENING AND MILLING

Only two plants reported using water in scrap screening and
milling. The discharge rates from these plants is presented in
Table V-2 in liters per metric ton of aluminum scrap screened or
milled. The Agency did not sample scrap screening and milling
wastewater but this waste stream should contain total suspended
solids and treatable concentrations of aluminum, as well as toxic
metals.

DROSS WASHING WASTEWATER

Sources of aluminum for the secondary aluminum subcategory are
residues such as drosses, skimmings, and slags. These residues
must be pretreated before charging them into·the smelters. Both
wet and dry processes are available for this pretreatment. Of
the facilities surveyed, four used the wet process to prepare
their residues for smelting. The quantities of water used and
discharged, expressed as a function of dross processed, are
presented in Table V-3.

The data in Table V-4 indicate that this wastewater contains
treatable concentrations of suspended solids (aluminum oxide and
hydrated alumina), ammonia, and metals such as aluminum, copper,
and lead.

DEMAGGING WET AIR POLLUTION CONTROL

As discussed in Section III, demagging consists of injecting
chlorine or aluminum fluoride into the molten aluminum to remove
magnesium. During this process, heavy fuming can result. Of the
26 facilities supplying data, 17 use a wet process to control
emissions from this process,_ while nine use a dry process. The
flow rates used and discharged, expressed in liters/metric ton of
aluminum demagged, for those plants with wet air pollution
control are shown in Table V-5.
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The wastewaters associated with this scrubbing operation may con
tain treatable concentrations of suspended solids and chlorides
or fluorides, and of heavy metals. Table V-6 summarizes the
wastewater sampling data associated with demagging scrubber
wastes.

DIRECT CHILL CASTING CONTACT COOLING WATER

The usual final step in the secondary aluminum subcategory
process is often the casting of molten aluminum into ingots,
bars, billets, shot, etc. Air cooling, noncontact water cooling,
and contact water cooling are used to cool the molten metal. The
contact cooling water is often recycled, but a blowdown stream is
often required. There is a trend in the secondary aluminum sub
category toward converting to direct chill casting. However,
limited data were available for direct chill casting from the dcp
survey. Wastewater use and discharge data were taken from both
the aluminum forming and the primary aluminum subcategories
because information does not indicate a significant difference in
the amount of water required for direct chill casting cooling in
a secondary aluminum, primary aluminum, and aluminum forming
plant. Tables V-7 and V-8 present the production normalized
water use and discharge rates expressed in liters per metric ton
of aluminum cast. In all, 27 primary aluminum plants and 61
aluminum forming plants have direct chill casting operations.
Recycle of the contact cooling water is practiced at 30 aluminum
forming and 18 primary aluminum plants. Of these, 12 plants
indicated that total recycle of this stream made it possible to
avoid any discharge of wastewater; however, the majority of the
plants discharge a bleed stream.

In direct chill casting, lubrication of the mold is req"uired to
ensure proper ingot quality. Lard or castor oil is usually
applied before casting begins and may be reapplied during the
drop. Much of the lubricant volatilizes on contact wit"h the
molten aluminum, but contamination of the contact cooling water
with oil and oil residues does occur. Oil and grease, and chlor
ides are usually present, along with a measurable concentration
of suspended solids. Table V-9 presents casting contact cooling
water sampling data from a secondary aluminum plant. The type of
casting operation sampled was not reported with the dat,a. How
ever, the types of casting considered in this subcategory will
have similar wastewater pollutant characteristics because the raw
material, aluminum, is the same in each operation.

STATIONARY CASTING COOLING

In the stationary casting method, molten aluminum is poured into
cast iron molds and the generally allowed to air cool. The
Agency is aware of the use of spray quenching to quickly cool the
surface of the molten aluminum once it is cast into the molds;
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however, this water evaporates on contact with the molten alumi
num. This operation is similar throughout the secondary aluminum
and primary aluminum subcategories, and the aluminum forming
category, and no discharge of process water has been reported.

SHOT CASTING CONTACT COOLING

Contact cooling water is used for rapid quenching of molten metal
in deoxidizer shot production. Specific casting methods used in
the secondary aluminum subcategory were not differentiated in the
data collection portfolios. Therefore, specific water use and
wastewater characterization data were not available. However,
the dcp survey showed that recycle and reuse of casting contact
cooling water is widely practiced in the secondary aluminum
subcategory. Thirty-five plants reported generating casting
contact cooling water, 22 of those achieving zero discharge
through complete recycle or evaporation. Suspended solids and
aluminum should be present in this water.
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Table V-I

WATER USE AND DISCHARGE RATES FOR SCRAP DRYING
WET AIR POLLUTION CONTROL

(l/kkg of aluminum scrap dried)

Production Production
Percent Normalized Normalized

Plant Code Recycle Water Use Discharge Rate

00427 0 1,057 1,057

04102 100 5,111 0

00640 100 567.6 0
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Table V-2

WATER USE AND DISCHARGE RATES FOR SCRAP SCREENING
AND MILLING

(l!kkg of aluminum scrap dried)

Production Production
Percent Normalized Normalized

Plant Code Recycle Water Use Discharge Rate

00296 100 13,827 0

00301 100 NR 0

NR - Present, but data not reported in dcp.
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Table V-3

WATER USE AND DISCHARGE RATES FOR DROSS WASHING

(l/kkg of dross washed)

Production Production
Percent Normalized Normalized

Plant Code Recycle Water Use Discharge Rate

04104 67 32,933 10,868

04101 100 78,840 0

04102 100 58,408 0

04103 0* NR 0

*Wastewater is 100 percent evaporated.

NR - Present, but data not reported in dcp.
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Table V-4

SECONDARY ALUMINUM SAMPLING DATA
DROSS WASHING
RAW WASTEWATER

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant (a) Code Type + Source Day 1 Day 2 Qay ~ AVE~rage

Toxic Pollutants

23. chloroform 70 2 0.022 0.061 0.057 0.059

30. 1,2-trans-dichloro- 70 2 ND 0.058 0.057 0.0575
ethylene

39. fluoranthene 70 3 * 0.02 0.02

....... 66. bis(2-ethylhexyl) 70 3 0.038 2.03 2.03
l.n phthalate\0

67. butyl benzyl 7 3 ND 0.098 0.098
phthalate

68. di-n-butyl 70 3 * 0.022 0.022
phthalate

69. di-n-octyl
phthalate 70 3 0.011 0.036 0.036

71. dimethyl phthalate 70 3 ND 0.056 0.056

76. chrysene 70 3 * 0.198 0.198

87. trichloroethylene 70 2 0.022 <0.021 <0.015 <0.018

115. arsenic 70 3 <0.01 0.02 0.02

117. beryllium 70 3 <0.001 0.05 0.05



Table V-4 (Continued)

SECONDARY ALUMINUM SAMPLING DATA
DROSS WASHING
RAW WASTEWATER

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code Type + Source Day 1 Day 2 Day 3 Average

118. cadmium 70 3 0.02 0.40 0.4

119. chromium 70 3 0.009 2.0 2.0

120. copper 70 3 0.02 10.0 10.0

122. lead 70 3 <0.02 8.0 8.0

123. mercury 70 3 <0.0001 0.0006 0.0006

124. nickel 70 3 <0.005 1.0 1.0
-....J
0\
0 126. silver 70 3 <0.02 0.07 0.07

127. thallium 70 3 <0.01 1.0 1.0

128. zinc 70 3 <0.06 8.0 8.0

Nonconventionals

aluminum 70 3 0.05 2,000 2,000

ammonia 70 2 240 150 195.0

chemical oXYfen 70 3 933 933
demand (COD

phenols (total; by 70 2 0.006 0.016 0.011
4-AAP method)

total organic 70 3 220 220.0
carbon (TOC)



TaBle v-4 (Continued)

SECONDARY ALUMINUM SAMPLING DATA
DROSS WASHING
RAW WASTEWATER

Concentrations (mg/l, except as noted)

Pollutant

Conventionals

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

(a) No samples were analyzed for the acid extractable toxic organic pollutants. One
sample was analyzed for the pesticide fraction; none was detected above its
analytical quantification limit. One sample was analyzed for PCBs; none was
detected.

......
0"1
t-'

oil and grease

total suspended
solids (TSS)

pH (standard units)

70

70

70

2

2

1

20.0

20,140

29.0

9.6

24.50

20,140

+Sample Type. Note: These numbers also apply to subsequen~ sampling data tables
in this section.

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

* Indicates less than or equal to 0.01 mg/1
** Indicates less than or equal to 0.005 mg/l



Table V-5

WATER USE AND DISCHARGE RATES FOR DEMAGGING
WET AIR POLLUTION CONTROL

(l/kkg of aluminum demagged)

Production Production
Percent Normalized Normalized

Plant Code Recycle Water Use Discharge Rate

4104 0 1,956.24 1,956.24

0332 0 1,867 1,867
0037 0 1,370.2 1,370.2
0427 0 476 476

0333 40 577 346
0048 0 339.6 339.6
0018 0 326.0 326.0
0628 0 283.5 283.5

0326 0 223.3 223.3
0313 0 NR NR

0296 100 30,728 0

0301 NR NR NR

0319 100 NR 0

0320 100 553.7 0
0329 100 172.7 0

0330 100 169.7 0

0532 100 251 0
0625 100 130.8 0

4209 100 297.5 0

NR - Present, but data not reported in dcp.
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Table V-6

SECONDARY ALUMINUM SAMPLING DATA
DEMAGGING SCRUBBER LIQUOR

RAW WASTEWATER

Concentrations (mg/l, except as noted)
Stream Sample

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

Toxic Pollutants

4. benzene 3 2 0.136 <0.013 <0.018 0.045
68 2 0.017 * * * *

23. chloroform 3 2 0.41 0.041 0.064 0.17
68 2 0.022 0.019 0.071 0.019 0.36

29. 1,1-dich1oro- 3 2 0.099 ND ND 0.099
-...,J ethylene 68 2 ND ND ND ND
'"w

30. 1,2-trans-dichloro- 3 2 ND ND * *ethylene 68 2 ND 0.07 0.03 0.019 0.4

44. methylene chloride 3 2 0.37 ND ND 0.37
68 2 ND ND ND ND

48. dichlorobromo- 3 2 ND ND ND
methane 68 2 ND ND 0.019 ND 0.019

66. bis(2-ethylhexyl) 3 7 ND
phthalate 68 7 0.038 0.228 0.228

85. tetrachloroethylene 3 2 0.378 ND * 0.189
68 2 ND * * * *

87. trichloroethylene 3 2 0.787 ND <0.089 <0.39
68 2 0.022 <0.03 <0.030 <0.031 <0.030



Table V-6 (Continued)

SECONDARY ALUMINUM SAMPLING DATA
DEMAGGING SCRUBBER LIQUOR

RAW WASTEWATER

Concentrations (mg/l, except as noted)

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

106. PCB-1242 (b) 3 7 <0.020 <0.02
107. PCB-1254 (b) 68 7 ** ** **
108. PCB-1221 (b)

109. PCB-1232 (c) 3 7 <0.025 <0.025
110. PCB-1248 (c) 68 7 ** ** **
Ill. PCB-1260 (c)
112. PCB-I016 (c)

'-I
(J'\

+:-- 113. toxaphene 3 7 <0.011 <0.011
68 7 ND ND

114. antimony 3 7 0.3 0.3
68 7 <0.1 <0.1 <0.1

115. arsenic 3 7 4 4
68 7 <0.01 <0.01 <0.01

,
117. beryllium 68 7 <0.001 0.2 0.2

118. cadmium 68 7 0.02 0.5 0.5

119. chromium 68 7 0.009 <0.05 <0.05

120. copper 68 7 0.02 0.2 0.2

121. cyanide 3 7 <0.001 <0.001 <0.001 <0.001
68 7 0.003 0.003



Table V-6 (Continued)

SECONDARY ALUMINUM SAMPLING DATA
DEMAGGING SCRUBBER LIQUOR

RAW WASTEWATER

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code Type Source Day 1 Day 2 Day 3 Average

122. lead 68 7 <0.02 2 2

123. mercury 3 7 0.0064 0.0064
68 7 <0.0001 0.001 0.001

124. nickel 68 7 <0.005 <0.05 <0.05

125. . selenium 3 7 0.2 0.2
68 7 <0.01 <0.01 <0.01

128. zinc 68 7 <0.06 3 3

'-I Nonconventionals
0\
VI

aluminum 3 2 ND ND
68 2 0.05 0.05 0.05

ammonia 3 1 <0.1 <0.1 <0.1 <0.1
68 2 0.84 0.42 0.63

chemical oxygen 3 2 48 48
demand (COD) 68 2 50 50

chloride 3 2 6,000 6,000
68 2 3,241 3,241

phenols (total by 3 2 0.021 0.023 0.032 0.025
4-AAP method) 68 2 0.007 0.007

total organic 3 2 3 3
carbon (TOC) 68 2 9 9



Table V-6 (Continued)

SECONDARY ALUMINUM SAMPLING DATA
DEMAGGING SCRUBBER LIQUOR

RAW WASTEWATER

Concentrations (mg/l, except as noted)

Pollutant

Conventionals

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

oil and grease

total suspended
solids (TSS)

~ pH (standard units)

3 2 121 16 157 98
68 2 7 7

3 2 89 89
68 2 2,082 2,082

3 1 2.8 3.6 2.5
68 1 6 6.4 6.1

(a) One sample from one stream was analyzed for the acid extractable toxic organic
pollutants; none was detected.

(b), (c) Reported together.



Table V-7

WASTER USE AND DISCHARGE RATES FOR
DIRECT CHILL CASTING CONTACT COOLING

(ALUMINUM FORMING CATEGORY)

(l/kkg of aluminum cast)

Production Production
Percent Normalized Normalized

Plant Code* Recycle Water Use Discharge Rate

1 100 NR 0
2 100 NR 0
3 50 2,743 0
4 97 NR 0
5 100 NR 0
6 100 NR 0
7 100 NR 0
8 100 NR 0
9 100 8.339 0

10 99 82,050 0.2989
11 99 105,000 0.3252
12 100 86,430 0.4169
13 99 82,640 0.4169
14 0 908.9 120.9
15 98 30,670 150.1
16 97 37,530 250.2
17 99 31,340 313.4
18 ° 392.8 392.8
19 NR NR 496.2
20 NR NR 514.5
21 97 73,800 612.9
22 98 31,440 629.6
23 0 3,819 779.7
24 93 14,090 963.1
25 94 35,320 1,113
26 97 36,980 1,167
27 99 177,900 1,483
28 96 70,880 1,534
29 96 62,960 1,955
30 94 72,130 2,397
31 92 43,360 2,753
32 0 3,394 3,002
33 NR NR 4,003
34 0 5,041 5,041
35 NR NR 5,337
36 0 9,089 9,089
37 0 9,506 9,506
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Table V-7 (Cont inued)

WATER USE AND DISCHARGE RATES FOR
DIRECT CHILL CASTING CONTACT COOLING

(ALUMINUM FORMING CATEGORY)

(l/kkg of aluminum cast)

Production Production
Percent Normalized Normalized

Plant Code* Recycle Water Use Discharge Rate

38 0 23,060 16,590
39 0 28,390 28,390
40 0 35,500 35,500
41 0 52,540 52,540
42 0 58,370 58,370
43 0 91,310 91,310
44 98 NR NR
45 96 NR NR
46 NR NR NR
47 NR NR NR
48 0 NR NR
49 0 NR NR
50 NR NR NR
51 0 NR NR
52 NR NR NR
53 0 NR t-l"'R
54 NR NR NR
55 NR NR NR
56 100 50,030 NR
57 NR NR NR
58 NR NR NR
59 0 NR NR
60 90 NR NR
61 NR NR NR

NR - Present, but data not reported in dcp.

*Some plants use more than one type of direct chill casting
process.
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Table V-8

WATER USE AND DISCHARGE RATES FOR
DIRECT CHILL CASTING CONTACT COOLING WATER

(PRIMARY ALUMINUM SUBCATEGORY)

(l/kkg of aluminum cast)

Production Production
Percent Normalized Normalized

Plant Code* Recycle Water Use Discharge Rate

368 100 NR 0
348 100 NR 0
346 100 NR 0
355 97 1,113 33.36
362 99 54,790 125.1
367 0 254.3 254.3
355 99 34,120 437.8
345 82 2,535 446.1
357 98 24,350 487.8
363 95 28,440 1,422
350 98 142,700 2,218
353 94 46,910 3,040
340 98 138,300 3,319
371 0 6,504 6,504
366 1 7,088 7,021
342 93 117,000 8,118
365 53 18,260 8,635
349 0 10,330 10,320
370 0 12,080 12,080
348 0 12,180 12,180
369 0 12,530 12,530
365 53 30,440 14,360
352 20 20,580 16,470
360 0 20,700 20,700
347 0 31,700 31,700
370 0 52,490 52,490
343 2 60,460 52,290

NR - Present, but data not reported in dcp.

*Some plants have more than one type of direct chill casting
process.
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Table V-9

SECONDARY ALUMINUM SAMPLING DATA
CASTING CONTACT COOLING WATER

RAW WASTEWATER

Concentrations (mg/l, except as noted)
Stream Sample

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

Toxic Pollutants

23. chloroform 80 2 * 0.051 0.051

27. l,4-dichlorobenzene 80 2 ND 0.026 0.026

66. bis(2-ethylhexyl) 80 2 * 0.075 0.075
phthalate

67. butyl benzyl 80 2 * 0.014 0.014

"
phthalate

"0 68. di-n-butyl phthalate 80 2 * 0.045 0.045

77. acenaphthlyene 80 2 ND 0.017 0.017

84. pyrene 80 2 * 0.024 0.024

l2l. cyanide 80 2 0.005 0.005

Nonconventionals

phenols (total; by 80 2 0.007 0.007
4-AAP method)

Conventionals

oil and grease 80 2 16 16

(a) This sample was not analyzed for the acid extractable toxic pollutants. The
pesticide fraction was analyzed for; none was detected above its analytical
quantification limit. PCBs were analyzed for and detected below the
quantification limit in one sample.



Table V-10

SECONDARY ALUMINUM SAMPLING DATA
DEMAGGING WET AIR POLLUTION CONTROL AND CASTING CONTACT COOLING

COMBINED RAW WASTEWATER

Concentrations (mg/l, except as noted)
Stream Sample

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

Toxic Pollutants

23. chloroform 84 2 0.017 0.024 * 0.015 0.013

73. benzo(a)pyrene 84 3 ND ND 0.012 0.012

117. beryllium 84 3 0.004 0.010 0.007

118. cadmium 84 3 0.02 0.05 0.035

--....J 120. copper 84 3 0.070 0.070 0.070
--....J
t-'

121. cyanide 84 3 0.003 0.002 0.007 0.004

122. lead 84 3 0.06 0.07 0.065

123. mercury 84 3 0.0002 0.0002 0.0002

128. zinc 84 3 2.0 2.0 2.0

Nonconventionals

aluminum 84 3 70 90 80

chemical oxygen 84 3 <5 11 16 14
demand (COD)

phenols (total; by 84 2 9.0 <0.001 <0.001 3.0
4-AAP method)



Table V-lO (Continued)

SECONDARY ALUMINUM SAMPLING DATA
DEMAGGING WET AIR POLLUTION CONTROL AND CASTING CONTACT COOLING

COMBINED RAW WASTEWATER

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code Type Source Day 1 Day 2 Day 3 Average

total organic 84 3 5 6 9 7.5
carbon (TOC)

Conventionals

Oil and grease 84 1 7 5 13 8.3

....... total suspended 84 3 4 60 74 67

....... solids (TSS)N

pH (standard units) 84 1 6.8 6.6 6.5

(a) No samples were analyzed for the acid extractable toxic organic pollutants. Two
samples were analyzed for the pesticide fraction; none was reported present above
its analytical quantification limit. PCBs were analyzed for and detected below
the quantification limit in two samples.



Table V-II

SECONDARY ALUMINUM SAMPLING DATA
TREATMENT PLANT SAMPLES

PLANT A

Concentrations (mg/1, except as noted)

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

Toxic Pollutants

23. chloroform 81 1 * ND * 0.025 0.125

47. bromoform 81 1 * ND 0.011 * 0.0055

'-J 66. bis(2-ethylhexyl 81 7 * 0.012 0.012
'-J phthalate)w

114. antimony 81 7 <0.1 1.1 1.1

115. arsenic 81 7 <0.01 0.07 0.07

121. cyanide 81 7 0.009 <0.001 <0.001 0.003

Nonconventiona1s

chemical oxygen 81 7 1.4 1.4
demand (COD)

phenols (total; by 81 1 0.008 0.007 0.004 0.006
4-AAP method)

total organic 81 7 6 6
carbon (TOC)



Table V-II (Cont inued)

SECONDARY ALUMINUM SAMPLING DATA
TREATMENT PLANT SAMPLES

PLANT A

Concentrations (mg/l, except as noted)

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

Conventionals

oil and greas e 81 1 3 28 ND 16

total suspended 81 1 212 212
solids (TSS)

~

~ pH (standard units) 81 1 1.4 0.9 1.5+-



Table V-12

SECONDARY ALUMINUM SAMPLING DATA
TREATMENT PLANT SAMPLES

PLANT B

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code Type Source Day 1 Day~ Day ~ ~verage

Toxic Pollutants

23. chloroform 69 2 0.022 0.132 0.037 0.095
133 1 0.022 ND

30. 1,2-trans-dichlo- 69 2 ND 0.088 0.028 0.058
roethylene 133 1 ND * *......,

......,
48. dich1orobromo- 69 2 ND 0.014 ND 0.014IJ1

methane 133 1 ND ND

66. bis(2-ethy1hexy1) 69 3 0.038 1.259 1.259
phthalate 133 1 0.038 0.036 0.036

68. di-n-buty1 phtha1- 69 3 * * *ate 133 1 * 0.012 0.012

115. arsenic 69 3 <0.01 <0.01 <0.01
133 1 <0.01 0.01 0.01

117. beryllium 69 3 <0.001 0.02 0.02
133 1 <0.001 0.05 0.05

118. cadmium 69 3 0.02 <0.02 <0.02
133 1 0.02 0.3 0.3

119. chromium 69 3 0.009 <0.05 <0.05
133 1 0.009 0.09 0.01



Table V-12 (Continued)

SECONDARY ALUMINUM SAMPLING DATA
TREATMENT PLANT SAMPLES

PLANT B

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code Type Source Day 1 Day 2 Day 3 Average

120. copper 69 3 0.02 <0.06 <0.01
133 1 0.02 2 0.01

12l. cyanide 69 3 0.004 0.004
133 1 0.002 0.002

122. lead 69 3 <0.02 <0.02 <0.02
....., 133 1 <0.02 2 2.....,
0'\

123. mercury 69 3 <0.0001 0.0002 0.0002
133 1 <0.0001 0.0006 0.0006

124. nickel 69 3 <0.005 <0.05 <0.05
133 1 <0.005 0.2 0.2

128. zinc 69 3 <0.06 <0.06 <0.06
133 1 <0.06 4 4

Nonconventionals

aluminum 69 2 0.05 23.1 23.1
133 1 0.05 200 200

ammonia 69 2 4.7 21 13



Table V-12 (Continued)

SECONDARY ALUMINUM SAMPLING DATA
TREATMENT PLANT SAMPLES

PLANT B

Concentrations (mg/l) except as noted)
Stream Sample

Pollutant Code Type Source DaLl. Day 2 Day 3 Average

chemical oxygen demand 69 2 54 54
(COD) 133 1 67 67

chloride 69 2 5500 5500
133 1 3691 3691

total organic carbon 69 2 9 9
'" (TOe) 133 1 20 20
'"'" phenols (total; by 69 2 0.02 0.02

4-AAP method) 133 1 0.006 0.006

Conventionals

oil and grease 69 2 13 13
133 l 11 11

total suspended solids 69 2 240 240
(TSS) 133 1 1132 1132

pH (standard units) 69 1 6 5.4



Table V-13

SECONDARY ALUMINUM SAMPLING DATA
TREATMENT PLANT SAMPLES

PLANT D

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code Type Source Day 1 Day 2 Day 3 Average

Toxic Pollutants

23. chloroform 99 3 0.033 0.222 0.216 0.126 0.188

48. dichlorobromo- 99 3 ND 0.0255 0.018 0.018 0.021
methane

'-J 51. chlorodibromo- 99 3 ND <0.025 ND 0.029 0.0145
'-J methane00

66. bis(2-ethylhexyl) 99 3 0.071 * 0.021 0.746 0.26
phthalate

68. di-n-butyl phthalate 99 3 * * 0.055 0.033 0.029

69. di-n-ocytl phthalate 99 3 ND * * 0.101 0.0337

118. cadmium 99 3 0.004 0.008 0.3 0.04 0.12

119. chromium 99 3 0.01 0.4 0.6 0.5 0.5

120. copper 99 3 <0.006 0.02 0.08 <0.06 0.033

12l. cyanide 99 3 0.003 <0.001 <0.001 0.001

122. lead 99 3 <0.02 <0.02 0.9 0.3 0.4

123. mercury 99 3 <0.0001 0.004 0.0061 0.0042 0.0048



Table V-13 (Continued)

SECONDARY ALUMINUM SAMPLING DATA
TREATMENT PLANT SAMPLES

PLANT 0

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code T~ Source Day 1 Day 2 Day 3 Average

124. nickel 99 3 <0.005 0.03 0.08 0.4 0.17

127. thallium 99 3 <0.1 <0.1 <0.1 0.1 0.033

128. zinc 99 3 <0.06 0.1 <0.6 <0.6 0.033

Nonconventiona1s
'-J
'-J aluminum 99 3 <0.05 2 3 1 2
\0

chemical oxygen demand 99 3 10 6 <5 5
(COD)

chloride 99 3 2510 . 2270 2170 2317

phenols (total; by 99 1 0.022 <0.001 <0.001 0.0073
4-AAP method)

total organic carbon 99 3 6 6 6 6
(TOC)

Conventiona1s

oil and grease 99 1 4 8 5 6

total suspended solids 99 3 9 9 13 10
(TSS)



Table V-14

SECONDARY ALUMINUM SAMPLING DATA
TREATMENT PLANT SAMPLES

PLANT E

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code Type Source Day 1 Day 2 Day 3 Average

Toxic Pollutants

4. benzene 4 2 0.018 <0.018 <0.014 0.06

10. 1,2-dichloroethane 4 2 0.047 ND 0.124 0.086

11. l,l,l-trichloro- 4 2 ND ND 0.016 0.016
-.....J ethane
00
0

15. 1,1,2,2-tetrachlo- 4 2 ND ND <0.011 <0.011
roethane

23. chloroform 4 2 0.386 0.056 0.085 0.18

29. l,l-dichloro- 4 2 0.109 ND ND 0.109
ethylene

44. methylene chloride 4 2 0.473 ND ND 0.473

5l. chlorodibromometh- 4 2 ND 0.012 ND 0.012
ane

85. tetrachloroethylene 4 2 0.025 ND <0.011 0.012

87. trichloroethylene 4 2 0.098 <0.098 <0.074 0.033

114. antimony 4 2 0.06 0.06



Table V-14 (Continued)

SECONDARY ALUMINUM SAMPLING DATA
TREATMENT PLANT SAMPLES

PLANT E

Concentrations (mg/l, except as noted)
Stream Sample

Pollutant Code Type Source Day 1 Day 2 Day 3 Average

l2l. cyanide 4 2 <0.001 <0.001 0.001 0.0003

123. mercury 4 2 0.0035 0.0035

125. selenium 4 2 0.02 0.02

Nonconventionals
-....J
co ammonia 4 2 <0.1 >0.1 <0.1 <0.1t-'

chemical oxygen demand 4 2 40 40
(COD)

chloride 4 2 4140 4140

phenols (total; by 4 2 0.012 0.005 0.017 0.011
4-AAP method)

total organic carbon (TOC) 4 2 122 122

Conventionals

oil and grease 4 1 7 7 8 7

total suspended solids 4 2 1950 1950
(TSS)

pH (standard units) 4 1 7.0 7.8 6.8
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SECONDARY ALUMINUM SUBCATEGORY

SECTION VI

SELECTION OF POLLUTANTS

Section V of this supplement presented data from secondary
aluminum plant sampling visits and subsequent chemical analyses.
This section examines those data and discusses the selection or
exclusion of pollutants for potential limitation. The legal
basis for the exclusion of toxic pollutants under Paragraph 8(a)
of the Settlement Agreement is presented in Section VI of the
General Development Document.

Each pollutant selected for potential limitation is discussed in
Section VI of the General Development Document. That discussion
provides information about where the pollutant originates (i.e.,
whether it is a naturally occurring substance, processed metal,
or a manufactured compound); general physical properties and the
form of the pollutant; toxic effects of the pollutant in humans
and other animals; and behavior of the pollutant in POTW at the
concentrations expected in industrial discharges. The discussion
that follows describes the analysis that was performed to select
or exclude pollutants for limitation in this subcategory.

The discussion that follows describes the analysis that was per
formed to select or exclude pollutants for further consideration
for limitations and standards. Pollutants will be considered if
they are present in concentrations treatable by the technologies
considered in this analysis. The treatable concentration used
for the toxic metals were the long-term performance values
achievable by lime precipitation, sedimentation, and filtration.
The treatable concentrations used for the toxic organics were the
long-term performance values achievable by carbon adsorption (see
Section VII of the General Development Document - Combined Metals
Data Base).

CONVENTIONAL AND NONCONVENTIONAL POLLUTANT PARAMETERS

This study examined samples from the secondary aluminum subcate
gory for three conventional pollutant parameters (oil and grease,
total suspended solids, and pH) and seven nonconventional pollu
tant parameters (ammonia, chemical oxygen demand, chloride,
fluoride, aluminum, total organic carbon, and total phenols).

CONVENTIONAL AND NONCONVENTIONAL POLLUTANT PARAMETERS SELECTED

The conventional and nonconventional pollutants or pollutant
parameters selected for consideration for limitation in this
subcategory are:
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aluminum
ammonia
total suspended solids (TSS)
oil and grease
pH

Aluminum was found above the 0.74 mg/l concentration attainable
by identified treatment technology in three of six samples in two
plants. Because it is the major product of plants in this sub
category and was found at treatable concentrations, aluminum is
selected for consideration for limitation.

Ammonia was measured at three sites at two plants. ThE~ concen
tration of ammonia in these samples varied widely, depemding on
the stage and type of manufacturing process. Those plants that
produce treatable concentrations of ammonia will be considered
for limitation for that pollutant.

Total suspended solids ranged from 60 to 20,140 mg/l in six
samples. All of the measured concentrations are well above the
concentration achievable by identified treatment technology.
Furthermore, most of the technologies 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 also ensures that
sedimentation to remove precipitated toxic metals has been effec
tive. For these reasons, total suspended solids is considered
for limitation in this subcategory.

Oil and grease was found above treatability (10 mg/l) i.n six of
seven samples with concentrations ranging from 16 to 157 mg/l.
Many secondary aluminum plants have converted to direct chill
casting processes since the sampling data was collected. Sam
pling data from direct chill casting raw wastewater taken at
aluminum forming plants show oil and grease present at treatable
concentrations in 15 of 23 samples. The treatable concentrations
range from 15 to 226 mg/l. (For a further discussion, refer to
Section V of the Development Document for Proposed Effluent
Limitations Guidelines and Standards for the Aluminum Forming
Point Source Category). Therefore, oil and grease is selected
for consideration for limitation.

The pH of· a wastewater measures its relative acidity or alkalin
ity. In this study, the pH values observed in raw wastewater
ranged from 2.8 to 9.6. Effective removal of toxic metals by
precipitation requires careful control at pH. Therefore,. pH is
considered for limitation in this subcategory.
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TOXIC POLLUTANTS

The frequency of occurrence of the toxic pollutants in the waste
water samples taken is presented in Table VI-I. These data
provide the basis for the categorization of specific pollutants)
as discussed below. Table Vl-l is based on the raw wastewater
data from streams 3, 68, 70, 80, and 84 (see Section V). Treat
ment plant sampling data were not considered in the frequency
count.

TOXIC POLLUTANTS NEVER DETECTED

Paragraph 8(a) (iii) of the Revised Settlement Agreement allows
the Administrator to exclude from regulation those toxic pollu
tants not detectable by Section 304(h) analytical methods or
other state-of-the-art methods. The toxic pollutants listed
below were not detected in any wastewater samples from this
subcategory; therefore, they are not selected for consideration
in establishing limitations:

1. acenaphthene
2. acrolein
3. acrylonitrile
5. benzidine
6. carbon tetrachloride
7. chlorobenzene
8. 1,2,4-trichlorobenzene
9. hexachlorobenzene

10. 1,2-dichloroethane
11. 1,1,I-trichloroethane
12. hexachloroethane
13. 1,1-dichloroethane
14. 1,1,2-trichloroethane
15. 1,1,2,2-tetrachloroethane
16. chloroethane
17. DELETED
18. bis(2-chloroethyl) ether
19. 2-chloroethyl vinyl ether
20. chloronaphthalene
21. 2,4,6-trichlorophenol
22. parachlorometa cresol
24. 2-chlorophenol
25. 1,2-dichlorobenzene
26. 1,3-dichlorobenzene
28. 3,3'-dichlorobenzidine
31. 2,4-dich1orophenol
32. 1,2-dichloropropane
33. 1,3-dichloropropylene
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34.
35.
36.
37.
38.
40.
41.
42.
43.
45.
46.
47.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
70.
72.
74.
75.
78.
79.
80.
8l.
82.
83.
86.
88.
89.
90.
94.
95.
96.
97.

105.
116.
129.

2,4-dimethy1pheno1
2,4-dinitrotoluene
2,6-dinitroto1uene
1,2-dipheny1hydrazine
ethylbenzene
4-ch1orophenyl phenyl ether
4-bromophenyl phenyl ether
bis(2-ch1oroisopropyl) ether
bis(2-chloroethoxy) methane
methyl chloride
methyl bromide
bromoform
DELETED
DELETED
chlorodibromomethane
hexachlorobutadiene
hexachlorocyclopentadiene
isophorone
naphthalene
nitrobenzene
2-nitrophenol
4-nitrophenol
2,4-dinitrophenol
4,6-dinitro-o-cresol
N-nitrosodimethylamine
N-nitrosodiphenylamine
N-nitrosodi-n-propylamine
pentachlorophenol
phenol
diethyl phthalate
benzo(a) anthracene
3,4-benzofluoranthene
benzo(k)fluoranthene
anthracene (a)
benzo(ghi)perylene
fluorene
phenanthene (a)
dibenzo(a,h)anthracene
indeno (1,2,3-cd)pyrene
toluene
vinyl chloride
aldrin
dieldrin
4,4'-DDD
alpha-endosulfan
beta-endosulfan
endosulfan sulfate
delta-BRC
asbestos
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)

(a) Reported together
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TOXIC POLLUTANTS NEVER FOUND ABOVE THEIR ANALYTICAL QUANTIFICA
TION LIMIT

The provision of Paragraph 8(a) (iii) of the Revised Settlement
Agreement excluding from regulation those toxic pollutants which
are not detectable includes those pollutants whose concentrations
fall below EPA's nominal detection limit. The toxic pollutants
listed below were never found above their analytical quantifica
tion level in any wastewater samples from this subcategory;
therefore, they are not selected for consideration in establish
ing limitations.

91. chlordane
92. 4,4'-DDT
93. 4,4'-DDE
98. endrin
99. endrin aldehyde

100. heptachlor
101. heptachlor epoxide
102. alpha-BHC
103. beta-BHC
104. gamma-BHC
106. PCB-1242 (a)
107. PBC-1254 (a)
108. PCB-122! (a)
109. PCB-1232 (b)
110. PCB-1248 (b)
111. PCB-1260 (b)
112. PCB-I016 (b)
113. toxaphene
121. cyanide

(a),(b) Reported together.

TOXIC POLLUTANTS PRESENT BELOW CONCENTRATIONS ACHIEVABLE BY
TREATMENT

Paragraph 8(a) (iii) of the Revised Settlement Agreement also
allows the exclusion of toxic pollutants which were detected in
quantities too small to be effectively reduced by technologies
known to the Administrator. The pollutants listed below are not
selected for consideration in establishing limitations because
they were not found in any wastewater samples from this subcate
gory above concentrations considered achievable by existing or
available treatment technologies. These pollutants are discussed
individually following the list.

29. l,l-dichloroethylene
30. 1,2-trans-dichloroethylene
48. dichlorobromomethane

114. antimony

791



117. beryllium
123. mercury
125. selenium
126. silver

l,l-Dichloroethylene was found above its analytical quantifica
tion limit in one of 12 samples, at 0.099 mg/l. The measured
concentration is below the treatable concentration of 0.1 mg/l.
Therefore, l,l-dichloroethylene is not considered for limita
tion.

1,2-trans-Dichloroethylene was found above its analytical quanti
fication limit in five of 12 samples, with values ranging from
0.019 to 0.070 mg/l. All of the values are below the treatable
concentration of 0.1 mg/l. Therefore, 1,2-trans-dichloro
ethylene is not considered for limitation.

Dichlorobromomethane was found above its analytical quantifica
tion limit in one of 12 samples. The measured value was 0.019
mg/1, which is below 0.1 mgll, the concentration achie,rable by
identified treatment technology. Therefore, dichlorobromomethane
is not considered for specific limitation.

Antimony was found above its analytical quantification limit in
one of six samples collected at four plants. The concentration
found was 0.3 mg/l, which is below that achievable by identified
technology. Therefore, antimony is not considered for
limitation.

Beryllium was found above its analytical quantification limit in
three of four samples. The maximum concentration meas\lred was
0.20 mg/l. The concentration achievable by identified treatment
technology is 0.20 mg/l. Therefore, beryllium is not considered
for limitation.

Mercury was detected above its analytical quantification limit in
all five samples of this subcategory, ranging from 0.0002 to
0.0064 mg/l. All of the values are below the 0.036 mg/l concen
tration achievable by identified treatment technology. There
fore, mercury is not considered for limitation.

Selenium was found above its quantification concentration in one
of three samples collected at three plants. The concentration
found was 0.20 mg/l, which is the concentration achievable by
identified treatment technology. Therefore, selenium is not
considered for limitation.

Silver was found above its analytical quantification limit in one
of three samples with a value of 0.07 mg/l. This concentration
is equal to that achievable by identified treatment technology.
Therefore, silver is not considered for limitation.
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TOXIC POLLUTANTS DETECTED IN A SMALL NUMBER OF SOURCES

Paragraph 8(a) (iii) allows for the exclusion of a toxic pollutant
if it is detectable in the effluent from only a small number of
sources within the subcategory and it is uniquely related to only
those sources. The following pollutants were not selected for
consideration for limitation on this basis.

4. benzene
23. chloroform
27. 1,4-dichlorobenzene
39. fluoranthene
44. methylene chloride
66. bis(2-ethylhexyl) phthalate
67. butyl benzyl phthalate
68. di-n-butyl phthalate
69. di-n-octyl phthalate
71. dimethyl phthalate
73. benzo(a)pyrene
76. chrysene
77. acenaphthylene
84. pyrene
85. tetrachloroethylene
87. trichloroethylene

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

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

Benzene was found above its analytical quantification limit in
one of 12 samples collected at four plants. The concentration of
0.136 mg/1 is above the concentration achievable by identified
treatment technology. Also, all secondary aluminum plants
indicated in the dcp that this pollutant was known to be absent
or believed to be absent from their wastewater. Because it was
found above a treatable concentration at only one plant, benzene
is not considered for limitation.

Chloroform was found above its analytical quantification limit in
11 of 12 samples collected at four plants. The 11 samples ranged
from values of 0.019 to 0.410 mg/l; however, 10 of the 11 samples
were at concentrations below that achievable by treatment. Also,
all secondary aluminum plants indicated in the dcp that this
pollutant was known to be absent or believed to be absent from
their wastewater. Because the possibility of sample contamina
tion is likely, chloroform is not considered for limitation.
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1,4-Dichlorobenzene was found above its analytical quantification
concentration in only one of six samples collected from three
plants with a concentration of 0.026 mg/l, which is treatable by
identified technology. However, all secondary aluminuDl plants
indicated in the dcp that this pollutant was known to be absent
or believed to be absent from their wastewater. Since it was
detected in only one plant, 1,4-dichlorobenzene is not considered
for limitation.

Fluoranthene was detected above its analytical quantifi.cation
limit in only one of six samples collected at three plants. The
reported fluoranthene concentration, 0.020 mg/l, is above the
concentration achievable by available treatment. However, all
secondary aluminum plants indicated in the dcp that this pollu
tant was known to be absent or believed to be absent from their
wastewater. Because it was found at only one plant, indicating
the pollutant is site-specific, fluoranthene is not considered
for limitation.

Methylene chloride was found above its analytical quantification
limit in one of 12 samples. The measurable concentration was
0.370 mg/l. This pollutant is not attributable to specific
materials or processes associated with the secondary aluminum
subcategory; however, it is a common solvent used in analytical
laboratories. Also, all secondary aluminum plants indicated in
the dcp that this pollutant was known to be absent or b,elieved to
be absent from their wastewater. Since the possibility of sample
contamination is likely, methylene chloride is not considered for
limitation.

Bis(2-ethylhexyl) phthalate was found above its analytical quan
tification limit in three of six samples. The concentrations
measured were 0.075, 0.28, and 2.03 mg/l. The presence of this
pollutant is not attributable to materials or processes associ
ated with the secondary aluminum subcategory. It is C01nmonly
used as a plasticizer in laboratory and field sampling equipment.
EPA suspects sample contamination as the source of this pollu
tant. Also, all secondary aluminum plants indicated in the dcp
that this pollutant was known to be absent or believed to be
absent from their wastewater. Therefore, bis(2-ethylhexyl)
phthalate is not considered for limitation.

Butyl benzyl phthalate was found above its analytical quantifica
tion limit in two of six samples collected from three plants.
The measured values were 0.014 and 0.098 mg/l. The presence of
this pollutant is not attributable to materials or processes
associated with the secondary aluminum subcategory. It is
commonly used as a plasticizer in laboratory and field sampling
equipment. EPA suspects sample contamination as the SO~Lrce of
this pollutant. Also, all secondary aluminum plants indicated in
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the dcp that this pollutant was known to be absent or believed to
be absent from their wastewater. For these reasons, butyl benzyl
phthalate is not considered for limitation.

Di-n-butyl phthalate was found above its analytical quantifica
tion limit in two of six samples, with concentrations of 0.022
and 0.045 mg/l. The presence of this pollutant is not attribu
table to materials or processes associated with the secondary
aluminum subcategory. It is commonly used as a plasticizer in
laboratory and field sampling equipment. EPA suspects sample
contamination as the source of this pollutant. Also, all second
ary aluminum plants indicated in the dcp that this pollutant was
known to be absent or believed to be absent from their waste
water. Therefore, di-n-butyl phthalate is not considered for
limitation.

Di-n-octyl phthalate was found above its analytical quantifica
tion limit in only one of six samples collected at three plants,
at a concentration of 0.036 mg/l. The presence of this pollu
tant is not attributable to materials or processes associated
with the secondary aluminum subcategory. It is commonly used as
a plasticizer in laboratory and field sampling equipment. EPA
suspects sample contamination as the source of this pollutant.
Also, all secondary aluminum plants indicated in the dcp that
this pollutant was known to be absent or believed to be absent
from their wastewater. For these reasons, di-n-octyl phthalate
is not considered for limitation.

Dimethyl phthalate was detected at a concentration greater than
its analytical quantification limit in only one of six samples
collected at three plants. The measured concentration of this
toxic pollutant was 0.056 mg/l. Also, all secondary aluminum
plants indicated in the dcp that this pollutant was known to be
absent or believed to be absent from their wastewater. Because
it was found at just one plant, dimethyl phthalate is not
considered for limitation.

Benzo(a)pyrene was detected at a concentration above its analyti
cal quantification limit in only one of six samples collected at
three plants. The 0.012 mg/l concentration measured is above the
concentration achievable by identified treatment technology.
However, all secondary aluminum plants indicated in the dcp that
this pollutant was known to be absent or believed to be absent
from their wastewater. Because it was found at only one plant,
benzo(a)pyrene is not considered for limitation.

Chrysene was detected at a concentration above its analytical
quantification limit in only one of six samples collected at
three plants. The 0.017 mg/l concentration measured is above the
concentration achievable by identified treatment technology.
However, all secondary aluminum plants indicated in the dcp that
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this pollutant was known to be absent or believed to b.~ absent
from their wastewater. Because it was found only at one plant,
chrysene is not considered for limitation ..

Acenaphthylene was detected at a concentration above its analyti
cal quantification limit in only one of six samples collected at
three plants. The 0.017 mg/l concentration measured iE; above the
concentration achievable by identified treatment technology.
Also, all secondary aluminum plants indicated in the dcp that
this pollutant was known to be absent or believed to be~ absent
from their wastewater. Because it as found at only one plant,
acenaphthylene is not considered for limitation.

Pyrene was measured at a concentration greater than its analyti
cal quantification limit in only one of six samples collected at
three plants. The concentration of this toxic pollutant was
0.024 mg/l. Also, all secondary aluminum plants indicated in the
dcp that this pollutant was known to be absent or believed to be
absent from their wastewater. Because it was found at just one
plant, pyrene is not considered for limitation.

Tetrachloroethylene was found above its analytical quantification
limit and above the concentration attainable by available
treatment in only one of 12 samples collected from four plants,
indicating the pollutant is site-specific. The measured
concentration was 0.378 mg/l. Also, all secondary aluminum
plants indicated in the dcp that this pollutant was known to be
absent or believed to be absent from their wastewater. There
fore, tetrachloroethylene is not considered for limitation.

Trichloroethylene was found above its analytical quantification
limit and treatable concentration in one of 12 samples collected
from four plants. The sample concentration was 0.787 mg/l.
Also, all secondary aluminum plants indicated in the dcp that
this pollutant was known to be absent or believed to be absent
from their wastewater. Since this pollutant was found at only
one plant, trichloroethylene is not considered for limitation.

Arsenic was found above its treatable concentration in one of
three samples collected at four plants. The concentration of
arsenic was 4.0 mg/l. Since it was found at a treatable
concentration only one plant, arsenic is not considered for
limitation.

Chromium was found above its treatable concentration in one of
three samples collected at two plants. This sample contained 2.0
mg/l of chromium. Since a treatable concentration of chromium
was collected at only one plant, chromium is not considered for
limitation.
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Copper was found above its treatable concentration in one of four
samples, with a value of 10.0 mg/l. Since copper was found at
only one plant, it is considered specific to that site and is not
considered for limitation.

Nickel was detected above its treatable concentration in one of
three samples (1.0 mg/l). Since it was found in only one plant,
nickel is not considered for limitation.

Thallium was detected above its treatable concentration in one of
three samples collected at three plants. Because it was found at
only one plant, thallium is not considered for limitation.

TOXIC POLLUTANTS SELECTED FOR CONSIDERATION FOR ESTABLISHING
LIMITATIONS

The pollutants listed below were selected for further considera
tion in establishing limitations and standards for this subcate
gory. The toxic pollutants selected are each discussed following
the list.

118. cadmium
122. lead
128. zinc

Cadmium was detected above its analytical quantification limit in
four samples collected at two plants. The values ranged from
0.020 to 0.500 mg/l. Three of the concentrations are above the
concentration of 0.049 mg/l, which is achievable by identified
treatment technology. Therefore, cadmium is selected for
consideration for limitation.

Lead was detected present above its analytical quantification
limit in all four samples collected at two plants. The reported
lead concentrations ranged from 0.060 to 8.0 mg/l. A lead con
centration of 0.08 mg/l is achievable by identified treatment
technology. Therefore, lead is selected for consideration for
limitation.

Zinc was detected above its analytical quantification limit in
all four samples collected at two plants. The concentrations of
zinc reported ranged from 2.0 to 8.0 mg/l. The concentration of
zinc achievable by identified treatment technology is 0.23 mg/l.
Therefore, zinc is selected for consideration for limitation.
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Table VI-I

~ CF OCaJRRENCE CF 'IDXIC rou.urANl'S
SE<mIl!\RY AUI1INlM

RAW WAS'l'FlJATFR

Analytical Treatable Detected Detected
Quantification Concentra- Nl.mber of NI.mber of DetectedBe1CM Be1CM Treat- /tbave Treat-
Concentration tion Stre8lllS Saq>les Q..UlOtification able Concen- able Concen-

Pollutant (DB!1) (a) (DB!l)(b) Analyzed Analyzed NO Concentration tration tration

1. acenaphthene 0.010 0.010 5 6 6
2. acrolein 0.010 0.100 5 12 12
3. acrylonitrile 0.010 0.01 5 12 12
4. benzene 0.010 0.05 - 0.10 5 12 6 5 1
5. benzidine 0.010 0.01 5 6 6
6. carbon tetrachloride 0.010 0.05 5 12 12
7. ch1orobenzene 0.010 0.025 5 12 12
8. l,2,4-trichlorobenzene 0.010 0.01 5 6 6
9. hexachlorobenzene 0.010 0.01 5 6 6

10. l,2-dichloroethane 0.010 0.1 5 12 12
11. l,l,l-trichloroethane 0.010 0.01 5 12 12
12. hexachloroethane 0.010 0.01 5 6 6
13. 1,1-dichloroethane 0.010 0.01 5 12 12
14. 1,1,2-trich1oroethane 0.010 0.1 5 12 12
15. l,l,2,2-tetrach1oroethane 0.010 0.05 5 12 12

--.J 16. ch1oroethane 0.010 0.01 5 12 12
-.0 17. bis(ch1oronethyl) et~r 0.010 0.01 5 12 12
00 18. bis(2-chloroethyl) ether 0.010 0.01 5 6 6

19. 2-ch1oroethy1 vinyl ether 0.010 0.01 5 12 12
20. 2-ch1oronaphtha1ene 0.010 0.01 5 6 6
21. 2,4,6-trich1oropheno1 0.010 0.025 2 2 2
22. parach1oro:neta cresol 0.010 0.05 2 2 2

123. chloroform 0.010 0.1 5 12 1 10
24. 2-chloropheno1 0.010 0.05 2 2 2
25. 1,2-dich1orobenzene 0.010 0.05 5 6 6
26. 1,3-dich1orobenzene 0.010 0.01 5 6 6
27. 1,4-dich1orobenzene 0.010 0.01 5 6 5 1
28. 3,3'-dich1orobenzidine 0.010 0.01 5 6 6
29. 1,I-dichloroethylene 0.010 0.1 5 12 11 1
30. 1,2-trans-dich1oroethylene 0.010 0.1 5 12 6 1 5
31. 2,4-MChIorophenol 0.010 0.01 2 2 2 1
32. 1,2-dichloropropane 0.010 0.01 5 12 12
33. 1,3-dich1oropropylene 0.010 0.01 5 12 12
34. 2,4-dimethy1pheno1 0.010 0.05 2 2 2
35. 2,4-dL,itrotoluene 0.010 0.05 5 6 6
36. 2,6-dini.trotoluene 0.010 0.05 5 6 6
37. 1,2-diphenyIhydrazine 0.010 0.05 5 6 6



TabIe VI-I (Continued)

~ ao' OCalUtENCE OF roXIC POl11Jl'ANl'S
SE<XlIDt\RY ALlJMINUo1

RAW WASTEWA1'ER

/
Analytical Treatable ~tected ~tected

~ntincatial Concentra- Nunber of lbIber of Detected Below Below Treat- Above Treat-
Concentration twn Streams ~les Q..ulntiftcati.on eb1e Concen- able Concen-

Pollutant (DB!1) (a) (DB!1) (b) Analyzed Analyzed NO Concentratial tratial tration

38. ethylbenzene 0.010 0.05 5 12 12
39. fluoranthene 0.010 0.01 5 6 5 1
40. 4-chlorophenyl phenyl ether 0.010 0.01 5 6 6
41. 4-brcxrophenyl phenyl ether 0.010 0.01 5 6 6
42. bls(2-chlorolsOP~YI)ether 0.010 0.01 5 6 6
43. bis(2-chloroethoxy methane 0.010 0.01 5 6 6
44. methylene chloride 0.010 0.10 5 12 11 1
45. methyl chloride 0.010 0.01 5 12 12
46. methyl bromide 0.010 0.01 5 12 12
47. brorooform 0.010 0.05 5 12 12
48. dichlorobr~thane 0.010 0.10 5 12 11 1
49. trichlorofluoranethane 0.010 0.01 5 12 12
50. dichlorodifluoromethane 0.010 0.01 5 12 12
51. chlorodlbr~thane 0.010 0.10 5 12 12
52. hexachlorobutad:l.ene 0.010 0.01 5 6 6

'-.I 53. hexachlorocyclopentadiene 0.010 0.01 5 6 6
\0
\0 5/~. isophorooe 0.010 0.05 5 6 6

55. naphthalene 0.010 0.05 5 6 6
56. nitrobenzene 0.010 0.05 5 6 6
57. 2-nitrophenol 0.010 0.01 2 2 2
58. 4-nitrophenol 0.010 0.05 2 2 2
59. 2,4-dinitrophenol 0.010 0.025 Z 2 Z
60. 4,6-dinitro-o-cresol 0.010 0.025 2 2 2
61. N-nitrosodimethylamine 0.010 0.01 5 6 6
62. N-nitrosodiphenylam1ne 0.010 0.01 5 6 6
63. N-nitrosodi-n-propylamine 0.010 0.01 5 6 6
64. pentachlorophenol 0.010 0.01 2 2 2
65. phenol 0.010 0.05 2 2 2
66. bis(2-ethylhexy1) phthalate 0.010 0.01 5 6 3 3
67. butyl benzyl phthalate 0.010 0.001 - 0.01 5 6 4 2
68. di-n-butyl phthalate 0.010 0.025 5 6 4 1 I
69. di-n-octyl phthalate 0.010 0.01 5 6 5 I
70. diethyl phthalate 0.010 0.025 5 6 6
71. dimethyl phthalate 0.010 0.025 5 6 5 1
72. benzo(a)anthracene 0.010 0.01 5 6 6
73. benzo(a)pyrene 0.010 0.01 5 6 5 I
74. 3,4-benzofluoranthene 0.010 0.01 5 6 6



Table VJ.-l (ContinJed)

~ OF <X:XllmI!lO: OF 'roXie roILUl'ANl'S
smHlARY ALlIfINlM

RAW WAS'mlA1lR

Analytical Treatable Detected Detected
QJantification Concentra- NuIber of tblber of Detected Below Below Treat- MxNe Treat-
Concentration tion Stre8111S Saq>les Q.Jantification able Concert- able Concen-

Pollutant (uWl) (a) (uWl)(b) Analyzed Analyzed NO Concentration tration tration

75. benzo(k)fltDranthene 0.010 0.01 5 6 6
76. chrysene 0.010 0.001 5 6 5 1
77. acenaphthylene 0.010 0.01 5 6 5 1
78. anthracene (c) 0.010 0.01 5 6 6
79. benzo(ghi)perylene 0.010 0.01 5 6 6
80. fluorene 0.010 0.01 5 6 6
81. phenanthrene (c) 0.010 0.01 5 6 6
82. dibenzo(a,h)anthracene 0.010 0.01 5 6 6
83. indeno(l,2.3-cd)pyrene 0.010 0.01 5 6 6
84. pyrene 0.010 0.001 - 0.01 5 6 5 1
85. tetrachloroethylene 0.010 0.05 5 12 7 4 1
86. toluene 0.010 0.05 5 12 12
87. trichloroethylene 0.010 0.01 5 12 5 6 1

00 88. vinyl dtlorlde 0.010 0.01 5 12 12
0 89. aldrin 0.005 0.001 5 6 6
0 90. dieldrin 0.005 0.01 5 6 6

91. chlordane 0.005 0.01 5 6 2 4
92. 4,4' -01J1' 0.005 0.01 5 6 2 4
93. 4,4'-OIE 0.005 0.01 5 6 3 3
94. 4.4'-000 0.005 0.01 5 6 6
95. alpha-endosulfan 0.005 0.001 5 6 6
96. beta-endosulfan 0.005 0.01 5 6 6
97. eodosulfan sulfate 0.005 0.01 5 6 6
98. erdrin 0.005 0.01 5 6 5 1
99. endrin aldehyde 0.005 0.01 5 6 4 2

100. heptachlor 0.005 0.01 5 6 2 4
101. heptachlor epoxide 0.005 0.01 5 6 4 2
102. alpha-BHC 0.005 0.01 5 6 4 2
103. beta-BOC 0.005 0.01 5 6 2 4
104. gamna-BHC 0.005 0.01 5 6 3 3
105. delta-DOC 0.005 0.01 5 6 6
106. PCB-1242 (d) 0.005 0.001 5 6 1 5
107. P(.'B-1254 (d) 0.005
100. PCB-1221 (d) 0.005
109. PCB-1232 (e) 0.005 0.001 5 6 1 5
110. PCB-1248 (e) 0.005
111. PCB-1260 (e) 0.005
112. PCB-1016 (e) 0.005



Table VI-I (Continued)

F'RE'qJENCY <FaXffiRENCE <F 'lOXIC POILUTANI'S
SEXnm\Ry ALtMINlM

RAW WASTE.WATER

Analytical Treatable Detected Detected
Quantification Concentra- Nunber of Nunber of Detected Below Below Treat- tiliave Treat-
Concentrat ion tion Strearm Samples Quantification able Concen- able Concen-

Pollutant (lIB!1) (a) (lIB!l) (b) Analyzed Ana~ed NO Concentration tration tration

113. toxaphene 0.005 0.01 5 6 5 1
114. antim:my 0.100 0.47 3 3 2 1
115. arsenic 0.010 0.34 3 3 1 1 1
116. asbestos 10 MFL 10 MFL 1 1 1
117. bery1liwn 0.010 0.20 3 4 1 3
118. cadmium 0.002 0.049 3 4 1 3
119. chromium 0.005 0.07 3 4 3 1
120. copper 0.009 0.39 3 4 3 1
121. cyanide (f) 0.02 0.047 5 10 9 1
122. lead 0.020 0.08 3 4 2 2
123. mercury 0.0001 0.036 4 5 5
124. nickel 0.005 0.22 3 3 2 1
125. selenium 0.01 0.20 3 3 2 1

00 126. silver 0.02 0.07 3 3 2 1
0 127. thallium 0.100 0.34 3 3 2 1,....... 128. zinc 0.050 0.23 3 4 4

129. 2,3,7,8-tetrachlorodibenzo- Nat Analyzed
p-dioxin (ICOD)

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

(b) Treatable concentrations are based on performance of lime precipitation, sedimentation, and filtration.

(c),(d),(e) Reported together.

(f) Analytical quantification concentration for EPA Method 335.2, Total Cyanide Methods fur Chemical Analysis of Water and Wastes, EPA-600f!+-79-020,
March 1979.



SECONDARY ALUMINUM SUBCATEGORY

SECTION VII

CONTROL AND TREATMENT TECHNOLOGIES

The preceding sections of this supplement discussed the waste
water sources, flows, and characteristics of the wastewaters from
secondary aluminum plants. This section summarizes the descrip
tion of these wastewaters and indicates the level of treatment
which is currently practiced by in secondary aluminum subcategory
for each waste stream.

TECHNICAL BASIS OF BPT

As mentioned in Section III, EPA promulgated BPT effluent limita
tions guidelines for the secondary aluminum smelting subcategory
on April 8, 1974. In order to put the treatment practices cur
rently in place and the technologies selected for BAT options
into the proper perspective, it is necessary to describe the
technologies selected by EPA for BPT. The BPT regulations
established by EPA limited the discharge of aluminum, copper,
ammonia, chemical oxygen demand, fluoride, and total suspended
solids and required the control of pH (refer to Section IX).

Control and treatment technologies are also discussed in general
in Section VII of the General Development Document. The basic
principles of these technologies and the applicability to waste
water similar to that found in this subcategory are presented
there. This section presents a summary of the control and treat
ment 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 aluminum
subcategory is characterized by the presence of the toxic metal
pollutants and suspended solids. The raw (untreated) wastewater
data are presented for specific sources as well as combined waste
streams in Section V. Generally, these pollutants are present in
each of the waste streams at concentrations above treatability,
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. Three plants in this subcate
gory currently have combined wastewater treatment systems, one
has lime precipitation and sedimentation, and no plants have lime
precipitation, sedimentation and filtration. As such, three
options have been selected for consideration for BAT, BDT, BCT,
and pretreatment in this subcategory, based on combined treatment
of these compatible waste streams.
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CURRENT CONTROL AND TREATMENT PRACTICES

Control and treatment technologies are discussed in general in
Section VII of the General Development Document. The basic
principles of these technologies ard the applicability to waste
water similar to that found in this industry are presented there.
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 and then
identifies three options which are considered as the basis for
BAT, BOT, and pretreatment for existing and new sources.

SCRAP DRYING WET AIR POLLUTION CONTROL

Wet and dry control devices are used to control air emissions
from scrap drying operations. Three plants use scrubbers; 26
plants use baghouses. Two plants practice 100 percent recycle,
resulting in zero discharge. One plant discharges this waste
water, which may contain suspended solids and aluminum.

Alkali addition and sedimentation can be used to removle suspended
solids and some metals. The one plant producing this wastewater
reported no treatment before discharging to a municipal sewer
system.

SCRAP SCREENING AND MILLING WASTEWATER

Two plants use scrubbers to control air emissions from scrap
screening and milling operations. Both plants practice 100 per
cent reycle of this wastewater, which may contain total suspended
solids, toxic metals, and aluminum at treatable concentrations.
Alkali addition and sedimentation may be used to reduce suspended
solids and some metals.

DROSS WASHING WASTEWATER

Of the four plants that practice wet dross processing, two prac
tice 100 percent recycle and one attains zero discharge by solar
evaporation. One plant recycles 67 percent of this wastewater,
which contains organics, toxic metals, aluminum, ammoni.a, phenol
ics, and suspended solids.

The only currently practiced reduction of primary alumi.num
residues and secondary aluminum slags uses wet milling with a
countercurrent flow process to reduce or possibly elimi.nate salt
impregnation of runoff and ground water from discarded solid
waste. Such salt recovery installations are operating in England
and Switzerland, and the salts recovered assist in paying for the
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operation since they are reusable as fluxing salts in the second
ary aluminum subcategory. By using a countercurrent milling and
washing approach, two advantages are realized. The final recov
ered metal is washed with clean water, providing a low-salt feed
to the melting furnaces. The wastewater, with the insolubles
removed, would be of a concentration suitable for economical salt
recovery by evaporation and crystallization. Heat for evapora
tion could be supplied by the waste heat from the furnaces. The
process would have to contend with the ultimate disposal of dirt,
trace metals, and insoluble salts not removed from the dross
during milling. Sedimentation with recycle is the treatment
method currently used at the one discharging facility.

DEMAGGING WET AIR POLLUTION CONTROL

During the smelting process it is often necessary to remove mag
nesium from the molten aluminum. This process of demagging can
be performed with chlorine or aluminum fluoride. Most facilities
(25 of the 37 that demag) use chlorine to accomplish the demag
ging. Aluminum fluoride is more expensive than chlorine and is
not regarded as effective in removing magnesium. In addition,
the furnace refractory lining life is shorter when aluminum
fluoride is used since residues resulting from its use in the
demagging process are more corrosive than chlorine generated
residues.

However, demagging with chlorine complicates emissions control
because of the formation of hydrochloric acid in the smelting
emissions, due to the hydrolysis of aluminum and magnesium
chloride when wet scrubbing is used. Emissions from aluminum
fluoride demagging are usually controlled with dry processes.

Demagging scrubbing wastewater contains organics, toxic metals,
cyanide, aluminum, ammonia, chloride, phenolics, total suspended
solids, and oil and grease.

Of the 55 facilities surveyed, 20 use some form of wet process
control of demagging air emissions. Seven of the 20 practice 100
percent recycle, while two others use a closed system incorporat
ing evaporation ponds. Four of the facilities discharge (either
directly or to a POTW) with no prior treatment, and one facility
only settles the waste stream before discharging it. The six
facilities that treat this waste stream all neutralize the stream
(often with soda ash) before discharge. This neutralization step
is usually followed by a settling procedure since pH adjustment
to 5.0 to 7.0 will precipitate most of the aluminum and magnes
ium.
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CASTING CONTACT COOLING

Different product cooling techniques are used in the secondary
aluminum subcategory depending on the product being produced.
Air cooling, contact water cooling, and noncontact water cooling
are all used. Also, there is a trend toward converting to direct
chill casting in the secondary aluminum subcategory (refer to
Section V, p.754 ). The use of contact water itself varies with
the type of product being manufactured. Ingot molds art~ often
sprayed with water to cool them, whereas the production of
deoxidizer shot involves allowing molten aluminum to flow through
the mesh of a screen and fall (forming a spherical shot product)
into a quenching tank.

Oil and grease, used to lubricate mold conveyor systems, is
washed from the equipment as the product is sprayed witll water.
The quantity of this form of wastewater can be reduced by recycle
or the adoption of systems that allow total evaporation through
regulated flow.

Casting contact cooling water contains treatable concentrations
of aluminum, oil and grease, and suspended solids.

Of the 55 facilities surveyed, 35 produced a wastewater associ
ated with cooling water. Twenty-two of the 35 facilities utilize
recycle or evaporation to the extent that no discharge of contact
cooling water occurs. Eleven of the facilities discharge (either
directly or indirectly) with no treatment other than some volume
reduction due to evaporation or partial recycle. Two facilities
treat the wastewater before discharge. One uses flotation to
remove oil and grease followed by grit removal before discharge.
The other facility uses equalization and neutralization before
discharge.

CONTROL AND TREATMENT OPTIONS CONSIDERED

Based on an examination of the wastewater sampling data, three
treatment technologies that effectively control the polluants
found in secondary aluminum wastewaters were selected for eval
uation. These technology options are discussed bleow. Other
treatment technologies included additional in-process flow
reduction (Option B), activated alumina adsorption (Option D),
and activated carbon adsorption (Option E). These technologies
were not selected for evaluation because they are not applicable
to the secondary aluminum subcategory. Option B does not apply
since in-process wastewater flow reduction is part of ttle Option
A technology. EPA believes that no additional in-process waste
water flow reduction is achievable by this subcategory. Since
arsenic was not selected for consideration for limitation in the
secondary aluminum subcategory, activated alumina technology
(Option D) was not selected for evaluation because it is not
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applicable. (For pollutant selection, refer to Section VI,
p.787 ). Since no toxic organic pollutants were selected for
consideration for limitation in this subcategory, activated
carbon technology (Option E) also is not applicable.

OPTION A

Option A for the secondary aluminum subcategory is equivalent to
BPT treatment. Option A requires control and treatment technol
ogies to reduce the discharge of wastewater volume and pollutant
mass. Recycle of casting contact cooling water is the control
mechanism for flow reduction.

The Option A treatment scheme consists of ammonia stream strip
ping preliminary treatment applied to the dross washing waste
water stream, preliminary treatment of casting cooling water with
oil skimming, and lime and settle technology (chemical precipita
tion and sedimentation) applied to the combined stream of steam
stripper effluent, demagging air pollution scrubbing wastewater,
and casting contact cooling wastewater. Chemical precipitation
is used to remove metals and fluoride by the addition of lime
followed by gravity sedimentation. Suspended solids are also
re~oved from the process.

OPTION C

Option C for the secondary aluminum subcategory consists of pre
liminary treatment with ammonia steam stripping and oil skimming
in-process flow reduction, and the chemical precipitation and
sedimentation technology considered in Option A plus multimedia
filtration end-of-pipe technology. 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 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 scheme.

OPTION F

Option F for the secondary aluminum subcategory consists of pre
liminary treatment with ammonia steam stripping and oil skimming
in-process flow reduction, chemical precipitation, sedimentation,
and multimedia filtration technology considered in Option C with
the addition of reverse osmosis and evaporation end-of-pipe tech
nology. Option F is used for complete recycle of the treated
water by controlling the concentration of dissolved solids.
Multiple-effect evaporation is used to dewater the brines
rejected from reverse osmosis.

807



SECONDARY ALUMINUM SUBCATEGORY

SECTION VIII

COSTS, ENERGY, AND NONWATER QUALITY ASPECTS

This section describes the method used to develop the costs asso
ciated with the control and treatment technologies discussed in
Section VII for wastewaters from secondary aluminum plants. The
energy requirements of the considered options, as well as solid
waste and air pollution aspects, are also discussed in this sec
tion. Section VIII of the General Development Document provides
background on the capital and annual costs for each of the
technologies discussed herein.

The wastewater streams associated with the secondary aluminum
subcategory are combined into three groups for the purposes of
this section. These three groups have been selected because the
combinations of waste streams is representative of the processing
that occurs in secondary aluminum plants. The three groups are
as follows:

1. Dross washing, scrap drying wet air pollution control,
and scrap screening and milling wastewaters;

2. Demagging wet air pollution control wastewater; and
3. Direct chill casting contact cooling.

These three groups are found in existing plants in the five dif
ferent combinations shown below. These five combinations are
selected for the purpose of cost estimation because they repre
sent the wastewater combinations that occur most frequently in
plants in the secondary aluminum subcategory.

Dross Direct
Washing, Scrap Drying Demagging Chill

Wet Air Pollution Wet Air Casting
Control and Scrap Pollution Contact

Combination Screening and Milling Control Cooling

1 X X
2 X X
3 X
4 X
5 X

The wastewater of combination 4 is so similar to that of combina
tion 1 that they are considered to gether for the cost estimates.
Similarly, combination 5 is considered with combination 2. Thus,
three combinations of wastewater are considered for the purpose
of cost estimates.
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Section VI indicated that significant pollutants and po3iutant
parameters in the secondary aluminum subcategory are cadmium,
lead, zinc, aluminum, ammonia, oil and grease, total suspended
solids, and pH. As explained in Section VII of the General
Development Document, metals are most economically remov' 1 by
lime precipitation, sedimentation, and filtration techn"..>gy.
Reverse osmosis, in conjunction with multiple-effect evaporation,
is a technology used for the removal of organics and .i.ssolved
metals. Ammonia is removed from streams in which it is present
in treatable concentrations by preliminary steam stripping treat
ment, and oil and grease is removed by oil skimming.

TREATMENT OPTIONS COSTED FOR EXISTING SOURCEG

As discussed in Section VII, three control and treatment options
are considered for treating wastewater from the secondary alumi
num subcategory. Cost estimates, in the form of annual cost
curves, have been developed for each of these control and treat
ment options. The control and treatment options are presented
schematically in Figures X-I through X-3 and summarized below.

OPTION A

Option A for the secondary aluminum subcategory requires control
and treatment technologies to reduce the discharge of wastewater
volume and pollutant mass. The recycle of direct chill casting
contact cooling water through cooling towers and the total recy
cle of scrap drying scrubber water through holding tanks are the
control mechanisms for flow reduction. The Option A treatment
technology consists of ammonia steam stripping preliminary treat
ment applied to the dross washing wastewater stream, an.d oil
skimming preliminary treatment applied to the direct chill
casting contact cooling water stream; preliminary treatment is
followed by lime precipitation and sedimentation applied to the
combined stream of steam stripper effluent, scrap screening and
milling wastewater, demagging scrubber water, and direct chill
casting contact cooling water. The annual cost curves developed
for the various options for wastewater combinations I and 4 are
based on ammonia steam stripping preliminary treatment for 85
percent of the wastewater stream, while the curves developed for
combinations 2, 3, and 5 do not consider ammonia steam stripping
preliminary treatment since these combinations do not contain
dross washing wastewater. The annual cost curves developed for
Option A do not consider the recycle of direct chill casting con
tact cooling water through cooling towers or the recycle of scrap
drying scrubber water through holding tanks. Therefore, separate
cost curves have been developed to estimate holding tank and
cooling tower costs. The total cost of Option A is determined by
adding the holding tank and cooling tower costs to the cost
determined from the appropriate Option A cost curve.
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OPTION C

Option C for the secondary aluminum subcategory consists of all
the control and treatment technologies of Option A (in-process
flow reduction through holding tanks and cooling towers, ammonia
steam stripping and oil skimming preliminary treatment, and lime
precipitation and sedimentation end-of-pipe treatment) with the
addition of multimedia filtration to the end-of-pipe treatment
scheme. The cost curves for Option C do not consider the recycle
of direct chill casting contact cooling water through cooling
towers or the recycle of scrap drying scrubber water through
holding tanks. Therefore, the total cost of Option C is deter
mined by adding the cooling tower and h?lding tank costs to the
cost determined from the appropriate Option C cost curve.

OPTION F

Option F for the secondary aluminum subcategory consists of all
the control and treatment technologies of Optian C (in-process
flow reduction through holding tanks and cooling towers, ammonia
steam stripping and oil skimming preliminary treatment, and lime
precipitation, sedimentation, and multimedia filtration
end-of-pipe treatment) with the addition of reverse osmosis and
multiple-effect evaporation technology, followed by total recycle
to the end-of-pipe treatment scheme. The cost curves developed
for the five wastewater combinations do not consider the recycle
of direct chill casting contact cooling water through cooling
towers or the recycle of scrap drying scrubber water through
holding tanks. Therefore, the total cost of Option F is deter
mined by adding the cooling tower and holding tank costs to the
cost determined from the appropriate Option F cost curve.

The cost curves for the options summarized above are presented in
the figures listed below. The respective options which the
curves are based on are also shown.

Combination Figure VIII- Options Cos ted

I & 4 I - 3 A, C, F
2 & 5 4 - 6 A, C, F

3 7 - 9 A, C, F

The cooling tower and holding tank cost curves are shown in
Figures VIII-IO and VIII-II, respectively.

NONWATER QUALITY ASPECTS

A general discussion of the nonwater quality aspects of the con
trol and treatment options considered for the nonferrous metals
category is contained in Section VIII of the General Development
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Document. Nonwater quality impacts specific to the secondary
aluminum subcategory including energy requirements, solid waste,
and air pollution are discussed below.

ENERGY REQUIREMENTS

The methodology used for determining the energy requirements for
the various options is discussed in Section VIII of the General
Development Document. Briefly, the energy usage of the various
options is determined for secondary aluminum using the median
plant wastewater flow. The energy usage of the options is then
compared to the energy usage of the median secondary aluminum
energy consumption plant. As shown in Table VIII-I, the most
energy intensive option is reverse osmosis, which increases the
median secondary aluminum energy consumption by 0.065 percent.
The remaining two options would increase the median energy
consumption by less than 0.065 percent.

SOLID WASTE

Sludges associated with the secondary aluminum subcategory will
necessarily contain toxic quantities (and concentrations) of
toxic 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 regulationB imple
menting Section 3001 of the Resource Conservation and Etecovery
Act. None of these wastes is 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 preicipitation, 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 §261.24.
Thus, the Agency believes that the wastewater sludges will
similarly not be EP toxic if the recommended technology is
applied.

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 must test the waste to determine if
the wastes meet any of the characteristics of hazardous waste
(see 40 CFR 262.11).

If these wastes should be identified or are listed as hazardous,
they will come within the scope of RCRA's "cradle to grave"
hazardous waste management program, requiring regulation from the

812



point of generation to point of final disposition. EPA's
generator standards would require generators of hazardous non
ferrous 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 trans
porter regulations require transporters of hazardous wastes to
comply with the manifest system to assure that the wastes are
delivered to a permitted facility. See 40 CFR 263.20 45 FR 33151
(May 19, 1980), as amended at 45 FR 86973 (December 31, 1980).
Finally, RCRA regulations establish standards for hazardous waste
treatment, storage, and disposal facilities allowed to receive
such wastes. See 40 CFR Part 464 46 FR 2802 (January 12, 1981),
47 FR 32274 (July 26, 1982).

Even if these wastes are not identified as hazardous, they still
must be disposed of in compliance with the Subtitle D open dump
ing 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 dis
posing of these wastes. For more details, see Section VIII of
the General Development Document.

AIR POLLUTION

There is no reason to believe that any substantial air pollution
problems will result from implementation of ammonia steam strip
ping, oil skimming, chemical precipitation, sedimentation, multi
media filtration, and reverse osmosis. These technologies trans
fer pollutants to solid waste and do not involve air stripping or
any other physical process likely to transfer pollutants to air.
Water vapor containing some particulate matter will be released
in the drift from the cooling tower systems which are used as the
basis for flow reduction in the secondary aluminum subcategory.
However, the Agency does not consider this impact to be
significant.
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Table VIII-l

ENERGY REQUIREMENTS

ENERGY USAGE (Btu/year) AND PERCENT OF MEDIAN PLANT ENERGY
CONSUMPTION

Median
of Total

Plant Energy
Consumption

(Btu/year)

Median
Size
Plant

by Flow
(gal/day)

Option A
U-sage----z. Option C

Usage %
Option F

Usage %

00
t-'
.f:'

2.785 x lOll 4,280 1. 25 x 108 0.045 1. 25 x 108 0.045 1. 82 x 108 0.065
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SECONDARY ALUMINUM SUBCATEGORY

SECTION IX

BEST PRACTICABLE CONTROL TECHNOLOGY CURRENTLY AVAILABLE

EPA promulgated best practicable control technology currently
available (BPT) effluent limitations standards for the secondary
aluminum industry on April 8, 1974 as Subpart C of 40 CFR Part
421. Pollutants regulated by these standards are aluminum,
copper, chemical oxygen demand, ammonia, fluoride, TSS, and pH.
Unlike the current rulemaking, the BPT standards were developed
on the basis of two subdivisions of the secondary aluminum
process, not on the basis of individual wastewater streams. BPT
standards were established for magnesium removal processes
(demagging using either chlorine or aluminum fluoride) and wet
residue processes. The effluent limitations established by the
BPT standards are as listed below:

(a) The following limitations establish the quantity or
quality of pollutants or pollutant properties, which
may be discharged by a point source subject to the
provisions of this subpart and which uses water for
metal cooling, after application of the best practi
cable control technology currently available: There
shall be no discharge of process wastewater pollutants
to navigable waters.

(b) The following limitations establish the quantity or
quality of pollutants or pollutant properties which may
be discharged by a point source subject to the provi
sions of this subpart and which uses aluminum fluoride
in its magnesium removal process ("demagging process"),
after application of the best practicable control
technology currently available: There shall be no
discharge of process wastewater pollutants to navi
gable waters.

(c) The following limitations establish the quantity or
quality of pollutants or pollutant properties con
trolled by this section, which may be discharged by
a point source subject to the provisions of this
subpart and which uses chlorine in its magnesium
removal process, after application of the best
practicable control technology currently available:
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Effluent
Characteristic

Effluent Limitations

Average of daily values for 30 consE~cutive

days shall not exceed

Metric units (kilograms per 1,000 kg
magnesium removed)

English units (lbs per 1,000 lbs
magnesium removed)

TSS 175
COD 6.5
pH Within the range of 7.5 to 9.0

(d) The fo llowing limitations estab lish the quant:ity or
quality of pollutants or pollutant properties which
may be discharged by a point source subject 1:0 the
provisions of this subpart and which process«~s resi
dues by wet methods, after application of the best
practical control technology currently available:

Effluent Limitations

Effluent
Characteristic

TSS
Fluoride
Ammonia (as N)
Aluminum
Copper
COD
pH

Average of daily values for 30 consecutive
days shall not exceed

Metric units (kilograms per 1,000 kg
magnesium removed)

English units (lbs per 1,000 lbs
magnesium removed)

1.5
0.4
0.01
1.0
0.003
1.0

Within the range of 7.5 to 9.0
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SECONDARY ALUMINUM SUBCATEGORY

SECTION X

BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE

The effluent limitations which must be achieved by July 1, 1984
are based on ~ne b_st control and treatment technology used by a
specific point source within the industrial category or sub
category, or by another industry where it is readily transfera
ble. Emphasis is placed on additional treatment techniques
applied at the end of the treatment systems currently used for
BPT, as well as reduction of the amount of water used and dis
charged, process control, and treatment technology optimization.

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

The required assessment of BAT considers costs, but does not
require a balancing of costs against effluent reduction benefits
(see Weyerhaeuser v. Costle, 11 ERC 2149 (D.C. Cir. 1978».
However, in assessing the proposed BAT, the Agency has given
substantial weight to the economic achievability of the
technology.

TECHNICAL APPROACH TO BAT

In pursuing this second round of effuent regulations, EPA
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
alternatives which could be applied to the secondary aluminum
subcategory as BAT options.

In summary, the treatment technologies considered for BAT are
presented below:
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Option A (Figure X-I) is based on

o Preliminary treatment with oil skimming (where required)
o Preliminary treatment of dross washing wastewater with

ammonia steam stripping
o In-process flow reduction of direct chill casting contact

cooling water and scrubber liquor resulting from scrap
drying wet air pollution control

o Chemical precipitation and sedimentation

Option C (Figure X-2) is based on

o Preliminary treatment with oil skimming (where required)
o Preliminary treatment of dross washing wastewater with

ammonia steam stripping
o In-process flow reduction of direct chill casting contact

cooling water and scrubber liquor resulting from scrap
drying wet air pollution control

o Chemical precipitation and sedimentation
o Multimedia filtration

Option F (Figure X-3) is based on

o Preliminary treatment with oil skimming (where required)
o Preliminary treatment of dross washing wastewa1:er with

ammonia steam stripping
o In-process flow reduction of direct chill casting contact

cooling water and scrubber liquor resulting from scrap
drying wet air pollution control

o Chemical precipitation and sedimentation
o Multimedia filtration
o Reverse osmosis and multiple-effect evaporation for

complete recycle of treated water

The three options for BAT are discussed in greater detail below.
The first option considered is the same at the BPT treatment and
control technology.

OPTION A

Option A for the secondary aluminum subcategory is equivalent to
BPT treatment. Option A requires control and treatment techolo
gies to reduce the discharge of wastewater volume and pollutant
mass. These measures include in-process changes, resulting in
the elimination of some wastewater streams and the concentration
of pollutants in other effluents. As explained in Section VII of
the General Development Document, treatment of a more concen
trated effluent allows achievement of a greater net pollutant
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removal and introduces the possible economic benefits associated
with treating a lower volume of wastewater. Methods used in
Option A to reduce process wastewater generation or discharge
rates include the following:

Recycle of Casting Contact Cooling Water Through Cooling Towers

The cooling and recycle of contact cooling water is practiced by
25 of the 38 plants reporting this wastewater. The function of
casting contact cooling water is to quickly remove heat from the
newly formed ingot or bar. Therefore, the principal requirements
of the water are that it be cool and not contain dissolved solids
at a concentration that would cause water marks or other surface
imperfections. There is sufficient category experience with
casting contact cooling wastewaters to assure the success of this
technology using cooling towers or heat exchangers (refer to
Section VII of the General Development Document). Although 22
plants have reported that they do not discharge any quench water
by reason of 100 percent recycle, a blowdown or periodic cleaning
is likely to be needed to prevent a buildup of dissolved and
suspended solids. (EPA has determined that a blowdown of 10
percent of the water applied in a process is adequate.)

Recycle of Water Used in Wet Air Pollution Control

There are two wastewater sources associated with wet air
pollution control which are regulated under these effluent
limitations:

1. Scrap drying, and
2. Demagging.

Table X-I presents the number of plants reporting wastewater use
with these sources, the number of plants practicing recycle of
scrubber liquor, and the range of recycle values being used.

The Option A treatment scheme includes in-process flow reduction,
steam stripping preliminary treatment of wastewaters containing
ammonia at treatable concentrations and oil skimming, where
required. Preliminary treatment is followed by chemical precipi
tation and sedimentation (see Figure X-I). Although oil and
grease is a conventional pollutant limited under best conven
tional technology (BCT) , oil skimming is needed for BAT to ensure
proper metals removal. Oil and grease interferes with the chemi
cal addition and mixing required for chemical precipitation
treatment. Chemical precipitation is used to remove metals by
the addition of lime followed by gravity sedimentation.
Suspended solids are also removed from the process.
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OPTION C

Option C for the secondary aluminum subcategory builds upon the
Option A control and treatment technology of in-process flow
reduction, oil skimming (where required), ammonia stearn strip
ping, chemical precipitation, and sedimentation by adding multi
media filtration technology at the end of the Option A treatment
scheme (see Figure X-2). 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, althougtl other
forms of filters, such as rapid sand filters or pressure filters,
would perform satisfactorily.

OPTION F

Option F for the secondary aluminum subcategory builds upon the
Option C control and treatment technology of in-process flow
reduction, oil skimming (where required), ammonia steaDl strip
ping, chemical precipitation, sedimentation, and multiDledia
filtration with the addition of reverse osmosis and evaporation
technology at the end of the Option C treatment train (see Figure
X-3). Option F is used for complete recycle of the trE~ated

wastewater by controlling the concentration of dissolvE~d solids.
Multiple-effect evaporation is used to dewater brines rejected
from reverse osmosis.

Other treatment technologies included additional in-process flow
reduction (Option B), activated alumina adsorption (Opt:ion D),
and activated carbon adsorption (Option E). These technologies
were not considered because they are not applicable to the
secondary aluminum subcategory. Option B does not apply since
in-process wastewater flow reduction is part of the Option A
technology. EPA believes that no additional in-process waste
water flow reduction is achievable for this subcategory. Since
arsenic was not selected for consideration for limitation in the
secondary aluminum subcategory, activated alumina technology
(Option D) was not considered because it is not applicable. (For
pollutant selection refer to Section VI, p. 787.) Since no
toxic organic pollutants were selected for consideration for
limitation in this subcategory, activated carbon technology
(Option E) also is not applicable.

INDUSTRY COST AND POLLUTANT REDUCTION BENEFITS

As a means of evaluating each technology option, EPA developed
estimates of the pollutant reduction benefits and the compliance
costs associated with each option. The methodologies are
described below.
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POLLUTANT REDUCTION BENEFITS

A complete description of the methodology used to calculate the
estimated pollutant reduction, or benefit, achieved by the appli
cation of the various treatment options is presented in Section X
of the General Development Document. In short, sampling data
collected during the field sampling program were used to charac
terize the major waste streams considered for regulation. At
each sampled facility, the sampling data was production normal
ized 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 aluminum subcategory. By multi
plying the total subcategory production for a unit operation by
the corresponding raw waste value, the mass of pollutant
generated for that unit operation was estimated.

The volume of wastewater discharged after the application of each
treatment option was estimated by multiplying the regulatory flow
determined for each unit process by the total subcategory produc
tion. The mass of pollutant discharged was then estimated by
multiplying the achievable concentration values attainable by the
option (mg/l) by the estimated volume of process wastewater dis
charged by the subcategory. The mass of pollutant removed,
referred to as the benefit, is simply the difference between the
estimated mass of pollutant generated within the subcategory and
the mass of pollutant discharged after application of the treat
ment option.

The Agency varied this procedure slightly in computing estimated
BPT discharge in a subcategory where there is an existing BPT
limitation. In this case, EPA took the mass limits from the BPT
limitations (for all pollutants limited at BPT) and multiplied
these limits by the total subcategory production (from dcp).
(The assumption is that plants are discharging a volume equal to
their BPT allowance times their production.) Where pollutants
are not controlled by existing BPT, EPA used the achievable
concentration for the associated technology proposed in this
document, and multiplied these concentrations by the total
end-of-pipe discharge of process wastewater for the subcategory
(from dcp). The total of both these calculations represents
estimated mass loadings for the subcategory. The pollutant
reduction benefit estimates for direct dischargers in the
secondary aluminum subcategory are presented in Table X-2.

COMPLIANCE COSTS

In estimating subcategory-wide compliance costs, the first step
was to develop uniformly-applicable cost curves, relating the
total costs associated with installation and operation of waste
water treatment technologies to plant process wastewater dis
charge. EPA applied these curves on a per plant basis, a plant's
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costs (both capital, and operating and maintenance) being deter
mined by what treatment it has in-place and by its individual
process wastewater discharge (from dcp). The final step was to
annualize the capital costs, and to sum the annualized capital
costs, and the operating and maintenance costs, yielding the cost
of compliance for the subcategory (see Table X-3). These costs
were used in assessing economic achievability.

BAT OPTION SELECTION

EPA has selected Option C as the basis of BAT in this subcate
gory. The BAT treatment scheme proposed consists of flow reduc
tion, oil skimming (where required), preliminary treatment of
ammonia steam stripping, lime precipitation, sedimentation, and
filtration for control of toxic metals. The selected option
increases the removal of toxic pollutants from raw wastewater by
approximately 903 kg/yr and nonconventional pollutants by approx
imately 541 kg/yr. This option also removes approximately 17
kg/yr of toxic pollutants and 46 kg/yr of nonconventional pollu
tants over the estimated BPT discharge. The estimated capital
cost of proposed BAT is $1.6 million (1978 dollars) and the
annual cost is $1.35 million (1978 dollars).

Ammonia steam stripping is demonstrated in the nonferrous metals
manufacturing category. One plant in the secondary aluminum sub
category, one plant in the secondary lead subcategory, two plants
in the primary columbium-tantalum subcategory, and four plants in
the primary tungsten subcategory reported steam stripping in
place.

EPA believes that performance data from the iron and steel manu
facturing category provide a valid measure of this technology's
performance on nonferrous metals manufacturing category waste
water because raw wastewater concentrations of ammonia are of the
same order of magnitude in the respective raw wastewater
matrices.

Chemical analysis data were collected of raw waste (treatment
influent) and treated waste (treated effluent) from one coke
plant of the iron and steel manufacturing category. A contractor
for EPA, using EPA sampling and chemical analysis protocols, col
lected six 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.
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stewater samples from the coke facility con
~trations of 599, 226, 819, 502, 984, and 797
wstewater samples from the secondary alumi

ained an ammonia concentration of 195 mg/l.

oves additional toxic and nonconventional
conomically achievable, it is included as

PQ~~ VL Y~VYVD~~ ~... Filtration also adds to the treatment
system reliability by making it less susceptible to operator
error and to sudden changes in raw wastewater flows and
concentrations.

Reverse osmosis (Option F) was considered for the purpose of
achieving zero discharge of process wastewater pollutants;
however, it was rejected because it is not adequately demon
strated in this subcategory nor is it clearly transferable from
another category.

WASTEWATER DISCHARGE RATES

Specific wastewater streams associated with the secondary alumi
num subcategory are generated from scrap drying air pollution
control, scrap screening and milling, dross washing, demagging
air pollution control, direct chill casting contact cooling, and
shot casting contact cooling.

Table X-4 lists the production normalized wastewater discharge
rates allocated at BAT for these wastewater streams. The values
represent the best existing practices of the industry, as deter
mined from the analysis of dcps. Individual discharge rates from
the plants surveyed are presented in Section V of this supplement
for each wastewater stream.

SCRAP DRYING WET AIR POLLUTION CONTROL WASTEWATER

No BAT wastewater discharge allowance is provided for scrap
drying air pollution control. Only three of 29 plants use
scrubbers to control emissions; the remaining 26 plants use
baghouses. Two of the three plants with scrubbers achieve zero
discharge by 100 percent recycle. One plant is a once-through
discharger with a rate of 1,057 l/kkg (253.5 gal/ton) of aluminum
scrap produced. Wastewater rates are presented in Section V
(Table V-I). The BAT allowance is zero discharge of wastewater
pollutants based on the attainment of no discharge by 28 of 29
plants including two of the three operations using wet air
pollution control.

SCRAP SCREENING AND MILLING

No BAT wastewater discharge rate is provided for scrap screening
and milling. Both plants reporting this wastewater are zero
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dischargers because of 100 percent recycle or reuse. Therefore,
the Agency believes that zero discharge is possible for all
secondary aluminum scrap screening and milling processes.

DROSS WASHING WASTEWATER

The BAT wastewater discharge rate is 10,868 l/kkg (2,607 gal/ton)
of dross processed. Four plants reported producing this waste
water. One plant discharges after 67 percent recycle and the BAT
rate is the discharge from this plant. Two plants recycle 100
percent of the wastewater and the fourth plant evaporates 100
percent. EPA considers the zero discharge practices for this
waste stream to be site-specific and not applicable on a nation
wide basis. Wastewater rates for dross washing are presented in
Section V (Table V-3).

DEMAGGING WET AIR POLLUTION CONTROL

The BAT wastewater discharge rate is 800 l/kkg (192 gal/ton) of
aluminum demagged. This rate is allocated only for plants prac
ticing wet air pollution control of demagging operations. Of the
37 demagging operations reported, 19 use water for emissions con
trol. Nine plants using water reported no wastewater discharge,
achieved by recycle or reuse. Eight of the nine plants com
pletely recycle the wastewater, while one plant did not report a
recycle percentage. Another plant practices a partial recycle of
40 percent. Nine plants have once-through operations, eight of
these discharging 223.3 to 1,956.24 l/kkg (54.5 to 469.2 gall
ton). No flow data were provided by one of the discharging
plants. A distribution of wastewater rates is presented in Table
V-5. Industry comments on a draft of this document asserted that
the use of recirculation systems using treated water reduces
demagging scrubber efficiency. Therefore, recycle of scrubber
liquor was not used as a basis for the BAT discharge rate for
demagging wet air pollution control. The BAT discharge rate is
based on the average of the nine discharging plants. Fifteen of
the 19 plants with demagging wet air pollution control meet the
BAT rate.

DIRECT CHILL CASTING CONTACT COOLING WATER

The BAT wastewater discharge rate for direct chill casting
contact cooling water is 1,999 l/kkg (479.4 gal/ton) of aluminum
cast. There is a trend in the secondary aluminum subca.tegory
toward converting to direct chill casting. Direct chill casting
practices and the wastewater discharge from this operation are
similar in aluminum forming, primary aluminum reduction and
secondary aluminum plants. The information available does not
indicate any significant difference in the amount of wa.ter
required for direct chill casting in a primary aluminum, second
ary aluminum and aluminum forming plants. For this rea.son,
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available wastewater data from aluminum forming and primary
aluminum plants were considered together in establishing BPT
effluent limitations. No data for direct chill casting water use
were provided by secondary aluminum plants

In all, 27 primary aluminum plants and 61 aluminum forming plants
have direct chill casting operations. Recycle of the contact
cooling water is practiced at 30 aluminum forming and 18 primary
aluminum plants. Of these, 12 plants indicated that total recy
cle of this stream made it possible to avoid any discharge of
wastewater; however, the majority of the plants discharge a bleed
stream. The discharge flow for this operation is based on the
average of the best, which is the average normalized discharge
flow of the 29 plants that practice recycle.

STATIONARY CASTING CONTACT COOLING WATER

No BAT wastewater discharge allowance is provided for stationary
casting cooling. In the stationary casting method, molten alumi
num is poured into cast iron molds and then generally allowed to
air cool. The Agency is aware of the use of spray quenching to
quickly cool the surface of the molten aluminum once it is cast
into the molds; however, this water evaporates on contact with
the molten aluminum. As such, the Agency believes that there is
no basis for a pollutant discharge allowance.

SHOT CASTING CONTACT COOLING WATER

No BAT wastewater discharge allowance is provided for shot
casting contact cooling. In the secondary aluminum dcp summary,
22 of 35 plants reporting casting contact cooling water achieve
zero discharge through complete recycle or evaporation. EPA
believes zero discharge is feasible for all secondary aluminum
shot casting processes.

REGULATED POLLUTANT PARAMETERS

In implementing the terms of the Consent Agreement in NRDC v.
Train, Op. Cit., and 33 U.S.C. §1314(b)(2)(A and B) (1~, 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 pollutants
and pollutant parameters for consideration for limitation. This
examination and evaluation, presented in Section VI, concluded
that eight pollutants and pollutant parameters are present in
secondary aluminum wastewaters at concentrations that can be
effectively reduced by identified treatment technologies. (Refer
to Section VI, p. 797).

However, the high cost associated with analysis for toxic metal
pollutants has prompted EPA to develop an alternative method for
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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 waste
waters from a given subcategory, the Agency is proposing effluent
mass limitations only for those pollutants generated in the
greatest quantities as shown by the pollutant reduction benefit
analysis. The pollutants selected for specific limitation are
listed below:

122. lead
128. zinc

aluminum
ammonia

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 toxic metal pollutants been directly limited.

This approach is technically justified since the treatable con
centrations used for lime precipitation and sedimentation tech
nology are based on optimized treatment for concommitant multiple
metals removal. Thus, even though metals have somewhat different
theoretical solubilities, they will be removed at very nearly the
same rate in a lime precipitation and sedimentation treatment
system operated for multiple metals removal. Filtration as part
of the technology basis is likewise justified because this tech
nology removes metals non-preferentially.

The toxic metal pollutants selected for specific limitation in
the secondary aluminum subcategory to control the discharges of
toxic metal pollutants are lead and zinc. Ammonia is also
selected for limitation since the methods used to control lead
and zinc are not effective in the control of ammonia.

The following toxic pollutant is excluded from limitation on the
basis that it is effectively controlled by the limitations
developed for lead and zinc:

118. cadmium

The conventional pollutant parameters oil and grease, TSS, and pH
will be limited by the best conventional technology (BCT) efflu
ent limitations. These effluent limitations and a discussion of
BCT are presented in Section XIII of this supplement.

EFFLUENT LIMITATIONS

The treatable concentrations achievable by application of the BAT
treatment are discussed in Section VII of the General Development
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Document and summarized there in Table VlI-l9. The treatable
concentrations (both one day maximum and monthly average values)
are multiplied by the BAT normalized discharge flows summarized
in Table X-4 to calculate the mass of pollutants allowed to be
discharged per mass of product. The results of these calcula
tions in milligrams of pollutant per metric ton of product repre
sent the BAT effluent limitations and are presented in Table X-S
for each waste stream.
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Table X-I

CURRENT RECYCLE PRACTICES WITHIN THE SECONDARY ALUMINUM
SUBCATEGORY

Number of
Number of Plants Range of

Plants With Practicing Recycle
Waste Stream Wastewater Recycle Values (%)

Scrap Drying Wet Air 3 2 100
Pollution Control

Demagging Wet Air 19 9 40 - 100
Pollution Control
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Table X-2

POLLUTANT REDUCTION BENEFITS
FOR

DIRECT DISCHARGERS

Flow (l/yr) 123.0 x 106 123.0 x 106 0.0
Option A Option A Option C Option C Option F Option F

Raw Waste Removed Discharged Removed Discharged Removed Discharged
Pollutant kg/yr kg/yr kg/yr kg/yr kg/yr kg/yr kg/yr

Cadmium 78.9 69.2 9.7 72.9 6.0 78.9 0.0
Lead 339.3 324.6 14.8 329.5 9.8 339.3 0.0
Zinc 546.4 509.5 36.9 518.1 28.3 546.4 0.0
TSS 214,829.5 213,353.1 1,476.4 214,509.6 319.9 214.829.5 0.0
Aluminum 677 .2 540.6 136.6 586.2 91.0 677 .2 0.0
Ammonia 48.2 0.0 48.2 0.0 48.2 48.2 0.0

Total Toxic Metals 964.6 903.3 61.4 920.5 44.1 964.6 0.0
Total Conventiona1s 214.829.5 213,353.1 1,476.4 214.509.6 319.9 214.829.5 0.0
Total Nonconven- 725.4 540.6 184.8 586.2 139.2 725.4 0.0

tiona1s
Total Pollutants 216,519.5 214,797.0 1,722.6 216.016.3 503.2 216.519.5 0.0

00
v.>
I.Jl NOTE: Total Toxic Metals - Cadmium + Lead + Zinc

Total Conventiona1s - TSS
Total Nonconventionals - Aluminum + Ammonia
Total Pollutants - Total Toxic Metals + Total Nonconventionals + Total Conventionals

Ammonia steam stripping is not included in this analysis.

Option A - Chemical precipitation. sedimentation, and oil skimming.
Option C - Option A plus multimedia filtration.
Option F - Option C plus reverse osmosis.



Table X-3

COST OF COMPLIANCE FOR THE SECONDARY ALUMINUM SUBCATEGORY
DIRECT DISCHARGERS

Capital Cost Annual Cost
Option (l978 Dollars) (1978 Dollars:)

A 1,510,000 1,310,000

C 1,600,000 1,350,000

F 1,900,000 1,500,000
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Table X-4

BAT WASTEWATER DISCHARGE RATES FOR THE SECONDARY ALUMINUM SUBCATEGORY

BAT Normalized
Discharge Rate Production

Waste Stream l/kkg gal/ton Normalizing Parameter

Scrap Drying Wet Air Pollution 0 0 kkg of aluminum scrap dried
Control

Scrap Screening and Milling 0 0 kkg of aluminum scrap
screened and milled

Dross Washing 10,868 2,607 kkg of dross washed

Demagging Wet Air Pollution 800 192 kkg of aluminum demagged
00 Controlw
--.J

Direct Chill Casting Contact 1,999 479.4 kkg of aluminum cast
Cooling

Stationary Casting Contact 0 0 kkg of aluminum cast
Cooling

Shot Casting Contact Cooling 0 0 kkg of aluminum cast



Table X-5

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY ALUMINUM SUBCATEGORY

Scrap Drying Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum scrap driE~d
English Units - lbs/billion lbs of aluminum scrap dried

Lead
Zinc
Aluminum
Ammonia (as N)

°oo
o

Scrap Screening and Milling

°°o
°

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum scrap screened and milled
English Units - lbs/billion lbs of aluminum scrap screened

and milled

Lead
Zinc
Aluminum
Ammonia (as N)

Dross Washing

°o
o
o

°o
o
o

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of dross washed
English Units - lbs/billion lbs of dross washed

Lead
Zinc
Aluminum
Ammonia (as N)

1,086.80
11,085.36
32,930.04

1,445,444.0
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978.12
4,,564.56

13,476.32
636,864.80



Table X-5 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY ALUMINUM SUBCATEGORY

Demagging Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum demagged
English Units - Ibs/billion lbs of aluminum demagged

Lead
Zinc
Aluminum
Ammonia (as N)

80.0
816.0

2,424.0
106,400.0

72.0
336.0
992.0

46,880.0

Direct Chill Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum product from direct
chill casting

English Units - Ibs/billion Ibs of aluminum product from
direct chill casting

Lead
Zinc
Aluminum
Ammonia (as N)

199.90
2,038.98
6,056.97

265,867.0

179.91
839.58

2,478.76
117,141.40

Stationary Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from stationary
casting

English Units - Ibs/bil1ion 1bs of aluminum produced from
stationary casting

Lead
Zinc
Aluminum
Ammonia (as N)

839

o
o
o
o

o
o
o
o



Table X-5 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY ALUMINUM SUBCATEGORY

Shot Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from shot casting
English Units - lbs/billion lbs of aluminum produced from

shot casting

Lead
Zinc
Aluminum
Ammonia (as N)
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SECONDARY ALUMINUM SUBCATEGORY

SECTION XI

NEW SOURCE PERFORMANCE STANDARDS

INTRODUCTION

The basis for new source performance standards (NSPS) under Sec
tion 306 of the Act if the best available demonstrated technol
ogy (BDT). New plants have the opportunity to design the best
and most efficient production processes and wastewater treatment
technologies, without facing the added costs and restrictions
encountered in retrofitting an existing, plant. Therefore, Con
gress directed EPA to consider the best demonstrated process
changes, in-plant controls, and end-of-pipe treatment technolo
gies which reduce pollution to the maximum extent feasible.

This section describes the control technology for treatment of
wastewater from new sources and presents mass discharge limita
tions of regulatory pollutants for NSPS in the secondary aluminum
subcategory, based on the described control technology.

TECHNICAL APPROACH TO BDT

As discussed in the General Development Document, all of the
treatment technology options applicable to a new source were
previously considered for the BAT options. For this reason,
three options were considered for BDT, all identical to the BAT
options discussed in Section X. The treatment technologies used
for the three BDT options are:

OPTION A

0

0

0

0

OPTION C

0

0

0

0
0

Preliminary treatment with oil skimming (where required)
Preliminary treatment of dross washing wastewater with
ammonia steam stripping
In-process flow reduction of direct chill casting contact
cooling water and scrubber liquor resulting from scrap
drying wet air pollution control
Chemical precipitation and sedimentation

Preliminary treatment with oil skimming (where required)
Preliminary treatment of dross washing wastewater with
ammonia steam stripping
In-process flow reduction of direct chill casting contact
cooling water and scrubber liquor resulting from scrap
drying wet air pollution control
Chemical precipitation and sedimentation
Multimedia filtration
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OPTION F

o Preliminary treatment with oil skimming (where required)
o Preliminary treatment of dross washing wastewater with

ammonia steam stripping
o In-process flow reduction of direct chill casting contact

cooling water and scrubber liquor resulting from scrap
drying wet air pollution control

o Chemical precipitation and sedimentation
o Multimedia filtration
o Reverse osmosis and multiple-effect evaporation for

complete recycle of treated water

Partial or complete reuse and recycle of wastewater is an essen
tial part of each option. Reuse and recycle can precede or
follow end-of-pipe treatment. A more detailed discussion of
these treatment options is presented in Section X.

BDT OPTION SELECTION

EPA promulgated the best available demonstrated technology for
the secondary aluminum subcategory on April 8, 1974 as Subpart C
of 40 CFR Part 421. The promulgated NSPS prohibits the discharge
of process wastewater except for an allowance, if determined to
be necessary, which allows the discharge of process wastewater
from chlorine demagging. In this respect, promulgated NSPS was
less stringent than promulgated BAT. The Agency did this recog
nizing that NSPS became effective on the data of promulgation and
did not believe that the dry chlorine demagging processes were
immediately available. The Agency believes that they 'were
appropriate for BAT with its compliance date being 10 years
later.

EPA is proposing to modify the promulgated NSPS to allow for a
discharge from chlorine demagging and direct chill casting. The
discharge allowances are identical to those proposed for BAT.
The technology basis is also identical to that of the proposed
BAT treatment consisting of in-process flow reduction, prelimi
nary treatment by oil skimming and ammonia steam stripping, lime
precipitation, sedimentation and filtration (Option C).

Reverse osmosis is not demonstrated and is not clearly transfer
able to nonferrous metals manufacturing wastewater. The Agency
also does not believe that new plants could achieve any addi
ional flow reduction for chlorine demagging and direct chill
casting beyond that proposed for BAT.

846



REGULATED POLLUTANT PARAMETERS

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 TSS) oil and grease, and pH are
also selected for limitation.

NEW SOURCE PERFORMANCE STANDARDS

The NSPS discharge flows for each wastewater source are the same
as the discharge rates for all the BAT options and are presented
in Table XI-I. The mass of pollutant allowed to be discharged
per mass of product is calculated by multiplying the appropriate
achievable treatment concentration by the production normalized
wastewater discharge flows (l/kkg). The treatable concentrations
are listed in Tables VII-19 of the General Development Document.
New source performance standards for the secondary aluminum
subcategory waste streams are presented in Table XI-2.
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Table XI-l

NSPS WASTEWATER DISCHARGE RATES FOR THE SECONDARY ALUMINUM SUBCATEGORY

~
00

Waste Stream

Scrap Drying Wet Air Pollution
Control

Scrap Screening and Milling

Dross Washing

Demagging Wet Air Pollution
Control

Direct Chill Casting Contact
Cooling

Stationary Casting Contact
Cooling

Shot Casting Contact Cooling

NSPS Normalized
Discharge Rate Production

l/kkg gal/ton Normalizing Parameter

0 0 kkg of aluminum scrap dried

0 0 kkg of aluminum scrap
screened and milled

10,868 2,607 kkg of dross washed

800 192 kkg of aluminum demagged

1,999 479.4 kkg of aluminum cast

0 0 kkg of aluminum cast

0 0 kkg of aluminum cast



Table XI-2

NSPS FOR THE SECONDARY ALUMINUM SUBCATEGORY

Scrap Drying Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum scrap dried
English Units - lbs/billion lbs of aluminum scrap dried

Lead
Zinc
Aluminum
Ammonia (as N)
Oil and grease
TSS
pH

o
o
o
o
o
o

Within the range 7.5
at all times

ScraE Screening and Milling

o
o
o
o
o
o

to 10.0

Pollutant or Pollutant ProEerty
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum scrap screened and milled
English Units - lbs/billion lbs of aluminum scrap screened

and milled

Lead
Zinc
Aluminum
Ammonia (as N)
Oil and grease
TSS
pH

849

o
o
o
o
o
o

Within the
to 10.0 at

o
o
o
o
o
o

range of 7.5
all times



Table XI-2 (Continued)

NSPS FOR THE SECONDARY ALUMINUM SUBCATEGORY

Dross Washing

Pollutant or Pollutant Property
Maximum for
Any One Day

Maxi.mum for
Monthly Average

Metric Units - mg/kkg of dross washed
English Units - lbs/billion lbs of dross washed

Lead
Zinc
Aluminum
Ammonia (as N)
Oil and grease
TSS
pH

1,086.80 978.12
11,085.36 4,564.56
32,930.04 13,476.32

1,445,444.0 636,864.80
108,680.0 108,680.0
163,020.0 130,416.0
Within the range of 7.5 to 10.0

at all times

Demagging Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum demagged
English Units - lbs/billion lbs of aluminum demagged

Lead
Zinc
Aluminum
Ammonia (as N)
Oil and grease
TSS
pH

850

80.0
816.0

2,424.0
106,400.0

8,000.0
12,000.0
Within the

10.0 at

72.0
336.0
992.0

46,880.0
8,000.0
9,600.0

range of 7.5 to
all times



Table XI-2 (Continued)

NSPS FOR THE SECONDARY ALUMINUM SUBCATEGORY

Direct Chill Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from
direct chill casting

English Units - lbs/billion lbs of aluminum produced from
direct chill casting

Lead
Zinc
Aluminum
Ammonia (as N)
Oil and grease
TSS
pH

199.90 179.91
2,038.98 839.58
6,056.97 2,478.76

265,867.0 117,141.40
19,990.0 19,990.0
29,985.0 23,988.0
Within the range of 7.5 to

10.0 at all times

Stationary Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from stationary
casting

English Units - lbs/billion lbs of aluminum produced from
stationary casting

Lead
Zinc
Aluminum
Ammonia (as N)
Oil and grease
TSS
pH

851

o
o
o
o
o
o

Within the range of
10.0 at all times

o
o
o
o
o
o

7.5 to



Table XI-2 (Continued)

NSPS FOR THE SECONDARY ALUMINUM SUBCATEGORY

Shot Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from stationary
casting

English Units - lbs/billion lbs of aluminum produced from
stationary casting

Lead
Zinc
Aluminum
Ammonia (as N)
Oil and grease
TSS
pH

852

o
o
o
o
o
o

Within the range of
10.0 at all times

o
o
o
o
o
o

7.5 to



SECONDARY ALUMINUM SUBCATEGORY

SECTION XII

PRETREATMENT STANDARDS

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

This section describes the control technology for pretreatment of
process wastewaters from existing sources and new sources in the
secondary aluminum subcategory. Pretreatment standards for regu
lated pollutants are presented based on the described control
technology.

TECHNICAL APPROACH TO PRETREATMENT

Before proposing pretreatment standards, the Agency examines
whether the pollutants discharged by the subcategory pass through
the POTW of interfere with the POTW operation or its chosen
sludge disposal practices. In determining whether pollutants
pass through a well-operated POTW, achieving secondary treatment,
the Agency compares the percentage of a pollutant removed by POTW
with the percentage removed by direct dischargers applying the
best available technology economically achievable. A pollutant
is deemed to pass through the POTW when the average percentage
removed nationwide by well-operated POTW meeting secondary
treatment requirements, 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 objec
tives set by Congress: (1) that standards for indirect dis
chargers be equivalent to standards for direct dischargers, while
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at the same time, (2) that the treatment capability and perfor
mance of the POTW be recognized and taken into account in regula
ting the discharge of pollutants from indirect dischargers. The
Agency compares percentage removal rather than the mass or
concentration of pollutants discharged because the latter would
not take into account the mass of pollutants discharged to the
POTW from non-industrial sources nor the dilution of the pollu
tants in the POTW effluent to lower concentrations due to the
addition of large amounts of non-industrial wastewater.

PRETREATMENT STANDARDS FOR EXISTING AND NEW SOURCES

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 PSNS and PSES, therefore, are
the same as the BAT options discussed in Section X. Although oil
and grease is a conventional pollutant compatible with treatment
provided by POTW, oil skimming is needed for the PSNS treatment
technology to ensure proper removal. Oil and grease interferes
with the chemical addition and mixing required for chemical
precipitation and treatment.

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 concentrations is
presented in Section VII of the General Development Document.

Treatment technology options for the PSES and PSNS are:

OPTION A

0
0

0

0

OPTION C

0
0

0

0
0

Preliminary treatment with oil skimming (where required)
Preliminary treatment of dross washing wastewater with
ammonia steam stripping
In-process flow reduction of direct chill casting contact
cooling water and scrubber liquor resulting from scrap
drying wet air pollution control
Chemical precipitation and sedimentation

Preliminary treatment with oil skimming (where required)
Preliminary treatment of dross washing wastewater with
ammonia steam stripping
In-process flow reduction of direct chill casting contact
cooling water and scrubber liquor resulting from scrap
drying wet air pollution control
Chemical precipitation and sedimentation
Multimedia filtration
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OPTION F

0
0

0

0
0
0

Preliminary treatment with oil skimming (where required)
Preliminary treatment of dross washing wastewater with
ammonia steam stripping
In-process flow reduction of direct chill casting contact
cooling water and scrubber liquor resulting from scrap
drying wet air pollution control
Chemical precipitation and sedimentation
Multimedia filtration
Reverse osmosis and multiple-effect evaporation for
complete recycle of treated water

INDUSTRY COST AND POLLUTANT REDUCTION BENEFITS

The industry cost and environmental benefits of each treatment
option were used to determine the most cost-effective option.
The methodology applied in calculating pollutant reduction
benefits and plant compliance costs is discussed in Section X.

Table XII-1 shows the estimated pollutant reduction benefits for
indirect dischargers. Compliance costs are presented in Table
XII-2.

PSES AND PSNS OPTION SELECTION

The technology basis for proposed PSES and PSNS is identical to
BAT (Option C). The treatment scheme consists of in-process flow
reduction, preliminary treatment with ammonia steam stripping and
oil skimming (where required), followed by lime precipitation,
sedimentation, and filtration. EPA knows of no demonstrated
technology that provides more efficient pollutant removal than
BAT technology. No additional flow reduction for new sources is
feasible because the only other available flow reduction technol
ogy, reverse osmosis (Option F) is not adequately demonstrated
nor is it clearly transferable for this subcategory.

Since the proposed PSNS does not increase costs compared to PSES
of BAT, it is not expected to prevent the entry of new plants
into the subcategory. The selected option for proposed PSES
increases the removal of approximately 1,214 kg/yr of toxic
pollutants over the estimated raw discharge. The estimated
capital cost of proposed PSES is $2.4 million (1978 dollars) and
the annual cost is ~1.6 million (1978 dollars).

REGULATED POLLUTANT PARAMETERS

Pollutants selected for regulation under PSES and PSNS are
identical to those selected for regulation for BAT. The conven
tional pollutants oil and grease, TSS, and pH are not limited
under PSES and PSNS because they are effectively controlled by
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POTW. PSES and PSNS prevent the pass-through of lead, zinc, and
ammonia. Aluminum is not limited because in its hydroxide form
it is used by POTW as a flocculant aid in the settling and
removal of suspended solids. As such, aluminum in limited
quantities does not pass through or interfere with POTW; rather
it is a necessary aid to its operation.

PRETREATMENT STANDARDS

In proposing PSES and PSNS, the Agency considered whetlher to
propose exclusively mass-based standards, or to allow a POTW the
alternative of concentration or mass-based standards. Mass-based
standards ensure that limitations are achieved by means of pollu
tant removal rather than by dilution. They are particularly
important when a limitation is based upon flow reduction because
pollutant limitations associated with the flow reduction cannot
be measured any way but as a reduction of mass discharged.
Mass-based standards, however, are harder to implement because a
POTW faces increased difficulties in monitoring. A POTW also
must develop specific limits for each plant based on the unit
operations present and the production occurring in each opera
tion.

EPA resolved these competing considerations by proposing mass
based standards exclusively where the PSES and PSNS treatment
options include significant flow reductions or where significant
pollutant removals are attibutable to flow reductions. Flow
reduction over current discharge rates is minimal (0.2 percent)
in the secondary aluminum subcategory. For secondary ,aluminum,
EPA has concluded that the proposed PSES should provide alterna
tive mass-based and concentration-based standards.

The Agency is not proposing alternative mass- and concentra
tion-based PSNS for the secondary aluminum subcategory, since
PSNS include significant flow reduction (90 percent flow
reduction of direct chill casting).

The PSES and PSNS discharge flows for mass-based standards are
identical to the BAT discharge flows for all processes. These
discharge flows are listed in Table XII-3. 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/kkg). The achievable
treatment concentrations are presented in Table VII-19 of the
General Development Document. Concentration-based PSES are iden
tical to the achievable treatment concentrations. Mass and con
centration-based PSES are presented in Tables XII-4 and XII-5,
respectively. PSNS are shown in Table XII-6.
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Table XIl-l

POLLUTANT REDUCTION BENEFITS
FOR

INDIRECT DISCHARGERS

Flow O/yr) 213.5 x 106 213.5 x 106 0.0
Option A Option A Option C Option C Option F Option F

Raw Waste Removed Discharged Removed Discharged Removed Discharged
Pollutant kg/yr kg/yr kg/yr kg/yr kg/yr kg/yr kg/yr

Cadmium 98.8 82.9 15.9 88.9 9.9 98.8 0.0
Lead 445.5 421.3 24.2 429.3 16.1 445.5 0.0
Zinc 742.2 681.7 60.5 695.8 46.4 742.2 0.0
TSS 305.508.3 303.088.0 2.420.2 304.983.9 524.4 305.508.3 0.0
Aluminum 1.395.0 1.171.1 223.9 1.245.7 149.2 1,395.0 0.0
Ammonia 60.3 0.0 60.3 0.0 60.3 60.3 0.0

Total Toxic Metals 1.286.5 1.185.9 100.6 1.214.0 72.4 1.286.5 0.0
Total Conventionals 305.508.3 303.088.0 2.420.2 304.983.9 524.4 305.508.3 0.0
Total Nonconven- 1.455.3 1.171.1 284.2 1.245.7 209.5 1.455.3 0.0

tiona1s
Total Pollutants 308.250.1 305.445.0 2.805.0 307.443.6 806.3 308.250.1 0.0

NOTE: Total Toxic Metals - Cadmium + Lead + Zinc
Total Conventionals - TSS
Total Nonconventiona1s - Aluminum + Ammonia
Total Pollutants - Total Toxic Metals + Total Nonconventionals + Total Conventionals

Ammonia steam stripping 1s not considered in this analysis.

Option A - Lime precipitation. sedimentation. and oil skimming.
Option C - Option A plus multimedia filtration.
Option F - Option C plus reverse osmosis.



Table XII-2

COST OF COMPLIANCE FOR THE SECONDARY ALUMINUM SUBCATEGORY
INDIRECT DISCHARGERS

Capital Cost Annual Cost
Option (1978 Dollars) (1978 Dollars)

A 2,200,000 1,500,000

C 2,400,000 1,600,000

F 3,080,000 1,900,000
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Table XII-3

PSES AND PSNS WASTEWATER DISCHARGE RATES FOR THE SECONDARY ALUMINUM SUBCATEGORY

Waste Stream

Scrap Drying Wet Air Pollution
Control

Scrap Screening and Milling

Dross Washing

00 Demagging Wet Air Pollution
~ Control

Direct Chill Casting Contact
Cooling

Stationary Casting Contact
Cooling

Shot Casting Contact Cooling

PSES and PSNS
Normalized

Discharge Rate Production
l/kkg gal/ton Normalizing Parameter

0 0 kkg of aluminum scrap dried

0 0 kkg of aluminum scrap
screened and milled

10,868 2,607 kkg of dross washed

800 192 kkg of aluminum demagged

1,999 479.4 kkg of aluminum cast

0 0 kkg of aluminum cast

0 0 kkg of aluminum cast



Table XII-4

PSES FOR THE SECONDARY ALUMINUM SUBCATEGORY
(MASS-BASED)

Scrap Drying Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum scrap dried
English Units - lbs/billion lbs of aluminum scrap dried

Lead
Zinc
Ammonia (as N)

o
o
o

Scrap Screening and Milling

o
o
o

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum scrap screened and milled
English Units - lbs/billion lbs of aluminum scrap screened

and milled

Lead
Zinc
Ammonia (as N)

Dross Washing

o
o
o

o
o
o

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of dross washed
English Units - lbs/billion lbs of dross washed

Lead
Zinc
Ammonia (as N)

1)086.80
11)085.36

1,445,444.0

860

978.12
4)564.56

636)864.80



Table XII-4 (Continued)

PSES FOR THE SECONDARY ALUMINUM SUBCATEGORY
(MASS-BASED)

Demagging Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum demagged
English Units - 1bs/bi1lion lbs of aluminum demagged

Lead
Zinc
Ammonia (as N)

80.0
816.0

106,400.0

72.0
336.0

46,880.0

Direct Chill Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from
direct chill casting

English Units - 1bs/billion 1bs of aluminum produced from
direct chill casting

Lead
Zinc
Ammonia (as N)

199.90
2,038.98

265,867.0

179.91
839.58

117,141.40

Stationary Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from
stationary casting

English Units - lbs/bi11ion lbs of aluminum produced
from stationary casting

Lead
Zinc
Ammonia (as N)

861

o
o
o

o
o
o



Table XII-4 (Continued)

PSES FOR THE SECONDARY ALUMINUM SUBCATEGORY
(MASS-BASED)

Shot Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from shot casting
English Units - lbs/billion lbs of aluminum produced from

shot casting

Lead
Zinc
Ammonia (as N)

862

o
o
o

o
o
o



Table XII-5

PSES FOR THE SECONDARY ALUMINUM SUBCATEGORY
(CONCENTRATION-BASED)

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Lead
Zinc
Ammonia (as N)

Metric Units - mg/l
English Units -. ppm

0.10
1.02

133

863

0.09
0.42

58.6



Table XII-6

PSNS FOR THE SECONDARY ALUMINUM SUBCATEGORY

Scrap Drying Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum scrap dried
English Units - lbs/billion lbs of aluminum scrap dried

Lead
Zinc
Ammonia (as N)

o
o
o

Scrap Screening and Milling

o
o
o

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum scrap screened and milled
English Units - lbs/billion lbs of aluminum scrap 8creened

and milled

Pollutant or Pollutant Property

Lead
Zinc
Ammonia (as N)

o
o
o

Dross Washing

Maximum for
Any One Day

o
o
o

Maximum for
Monthly Average

Metric Units - mg/kkg of dross washed
English Units - lbs/billion lbs of dross washed

Lead
Zinc
Ammonia (as N)

1,086.80
11,085.36

1,445,444.0

864

978.12
4,564.56

636,864.80



Table XII-6 (Continued)

PSNS FOR THE SECONDARY ALUMINUM SUBCATEGORY

Demagging Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum demagged
English Units - lbs/billion lbs of aluminum demagged

Lead
Zinc
Ammonia (as N)

80.0
816.0

106,400.0

72.0
336.0

46,880.0

Direct Chill Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from
direct chill casting

English Units - lbs/billion lbs of aluminum produced from
direct chill casting

Lead
Zinc
Ammonia (as N)

199.90
2,038.98

265,867.0

179.91
839.58

117,141.40

Stationary Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
AnyOne Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from stationary
casting

English Units - lbs/billion lbs of aluminum produced from
stationary casting

Lead
Zinc
Ammonia (as N)

865

o
o
o

o
o
o



Table XII-6 (Continued)

PSNS FOR THE SECONDARY ALUMINUM SUBCATEGORY

Shot Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from shot casting
English Units - lbs/billion lbs of aluminum produced from

shot casting

Lead
Zinc
Ammonia (as N)

866

o
o
o

o
o
o



SECONDARY ALUMINUM SUBCATEGORY

SECTION XIII

BEST CONVENTIONAL POLLUTANT CONTROL TECHNOLOGY

The 1977 amendments to the Clean Water Act added Section
301(b)(2)(E), establishing "best conventional pollutant control
technology" (BCT) for discharge of conventional pollutants from
existing industrial point sources. Biochemical oxygen-demanding
pollutants (BODS), total suspended solids (TSS), fecal coli
form, oil and grease (O&G) , and pH have been designated as
conventional pollutants (see 44 FR 44501).

BCT is not an additional limitation, but replaces BAT for the
control of conventional pollutants. In addition to the other
factors specified in SEction 304(b) (4)(B), the Act requires that
limitations for conventional pollutants be assessed in light of a
two-part cost-reasonableness test. On October 29, 1982, the
Agency proposed a revised methodology for carrying out BCT analy
ses (47 FR 49176). The purpose of the proposal was to correct
errors in the BCT methodology originally established in 1977.

Part 1 of the proposed BCT test requires that the cost and level
of reduction of conventional pollutants by industrial discharges
be compared with the cost and level of reduction to remove the
same type of pollutants by publicly-owned treatment works (POTW).
The POTW comparison figure has been calculated by evaluating the
change in costs and removals between secondary treatment (30 mg/l
BOD and 30 mg/l TSS) and advanced secondary treatement (10 mg/l
BOD and 10 mg/l TSS). The difference in cost is divided by the
difference in pounds of conventional pollutants removed, result
ing in an estimate of the "dollars per pound" of pollutant
removed, that is used as a benchmark value. The proposed POTW
test benchmark is $0.30 per pound (1978 dollars).

Part 2 of the BCT test requires that the cost and level of
reduction of conventional pollutants by industrial dischargers be
evaluated internally to the industry. In order to develop a
benchmark that assesses a reasonable relationship between cost
and removal, EPA has developed an industry cost ratio which
compares the dollar per pound of conventional pollutant removed
in going from primary to seondary treatment levels with that of
going from primary to secondary treatment levels with that of
going from secondary to more advanced treatment levels. The
basis of costs for the calculation of this ratio are the costs
incurred by a POTW. EPA used these costs because: they reflect
the treatment technologies most commonly used to remove
conventional pollutants from wastewater; the treatment levels
associated with them compare readily to the levels considered for
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industral dischargers; and the costs are the most reliable for
the treatment levels under consideration. The proposed industry
subcategory benchmark is 1.42. If the industry figure for a
subcategory is lower than 1.43, the subcategory passes the BCT
test.

The Agency usually considers two conventional pollutants in the
cost test, TSS and an oxygen-demanding pollutant. Although both
oil and grease and BODS are considered to be oxygen-demanding
substances by EPA (see 44 FR 50733), only one can be selected in
the cost analysis to conform to procedures used to develop POTW
costs. Oil and grease is used rather than BODS in the cost
analysis performed for nonferrous metals manufacturing waste
streams due to the common use of oils in casting operations in
this industry.

BPT is the base for evaluating limitations on conventional
pollutants (i.e., it is assumed that BPT is already in place).
The test evaluates the cost and removals associated with
treatment and controls in addition to that specified as BPT.

If the conventional pollutant removal cost of the cand:ldate BCT
is less than the POTW cost, Part 1 of the cost-reasonableness
test is passed and Part 2 (the internal industry test) of the
cost-reasonableness test must be performed. If the internal
industry test is passed, then a BCT limitation is promulgated
equivalent to the candidate BCT level. If all candidate BCT
technologies fail both parts of the cost-reasonableness test, the
BCT requirements for conventional pollutants are equal to BPT.

The BCT test was performed for the proposed BAT basis of lime
precipitation, sedimentation, in-process flow reduction, and
multimedia filtration. The secondary aluminum subcategory failed
Part 1 of the test with a calculated cost of $15.68 per pound
(1978 dollars) of removal of conventional pollutants using BAT
technology.
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Table XIII-l

BCT EFFLUENT LIMITATIONS FOR THE SECONDARY ALUMINUM SUBCATEGORY

Scrap Drying Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum scrap dried
English Units - lbs/billion lbs of aluminum scrap dried

Oil and grease
TSS
pH

o
o

Within

o
o

the range of 7.5 to 10.0
all times

Scrap Screening and Milling

Maximum for
Pollutant or Pollutant Property Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum scrap screened and milled
English Units - lbs/bil1ion 1bs of aluminum scrap screened

and milled

Oil and grease
TSS
pH

o
o

Within the range of
all times

Dross Washing

o
o

7.5 to 10.0

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of dross washed
English Units - lbs/billion Ibs of dross washed

Oil and grease
TSS
pH

217,360.0 130,416.0
445,588.0 217,360.0

Within the range of 7.5 to 10.0
all times
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Table XIII-l (Continued)

BCT EFFLUENT LIMITATIONS FOR THE SECONDARY ALUMINUM SUBCATEGORY

Demagging Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum demagged
English Units - lbs/billion lbs of aluminum demagged

Oil and grease
TSS
pH

16,000.0 9,600.0
32,800.0 16,000.0
Within the range of 7.5 to 10.0

all times

Direct Chill Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from
direct chill casting

English Units - lbs/billion lbs of aluminum produced from
direct chill casting

Oil and grease
TSS
pH

39,980.0 23,988.0
81,959.0 39,980.0
Within the range of 7.5 to 10.0

all times

Stationary Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from
stationary casting

English Units - lbs/billion lbs of aluminum produced
from stationary casting

Oil and grease
TSS
pH

870

o
o

Within

o
o

the range of 7.5 to 10.0
all times



Table XIII-l (Continued)

BCT EFFLUENT LIMITATIONS FOR THE SECONDARY ALUMINUM SUBCATEGORY

Shot Casting Contact Cooling

Maximum for
Pollutant or Pollutant Property Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of aluminum produced from
shot casting

English Units - lbs/billion Ibs of aluminum produced from
shot casting

Oil and grease
TSS
pH

o
o

Within the range of
all times
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SECONDARY LEAD SUBCATEGORY

SECTION I

SUMMARY AND CONCLUSIONS

On April 8, 1974, EPA promulgated technology-based effluent
limitations guidelines and performance standards for several sub
categories of the Nonferrous Metals Manufacturing Point Source
Category. These regulations included BPT, BAT, NSPS, and PSNS
limitations. The main purpose of these effluent guidelines and
standards was to limit the quantities of total suspended solids,
arsenic, zinc, selenium, copper, cadmium, and oil and grease.
The allowable pH ranges for discharges was also limited.

Since 1974, implementation of the technology-based effluent limi
tations and standards has been guided by a series of settlement
agreements into which EPA entered with several environmental
groups, the latest of which occurred in 1979. NRDC v. Cost1e, 12
ERC 1833 (D.D.C. 1979), aff1d and remd'd, EDF v:-COstle, 14 ERC
2161 (1980). Under the settlement agreements, EPA was required
to develop BAT limitations and pretreatment and new source per
formance standards for 65 classes of pollutants discharged from
specific industrial point source categories. The list of 65
classes was subsequently expanded to a list of 129 specific toxic
pollutants, and now consists of 126 toxics.

Congress amended the Clean Water Act in 1977 to encompass many of
the provisions of the earlier settlement agreements, including
the list of 65 classes of pollutants. As a result of the settle
ment agreements and the Clean Water Act Amendments, EPA undertook
an extensive effort to develop technology-based BAT limitations
and pretreatment and new source performance standards for the
toxic pollutants.

The purpose of this proposed ru1emaking is to create the secon
dary lead subcategory and establish BPT, BAT, and BeT effluent
limitations and NSPS, and pretreatment standards for this sub
category. This is done pursuant to the provisions of the
Settlement Agreement and Sections 301, 304, 306, and 307 of the
Clean Water Act and its amendments. This supplement provides a
compilation and analysis of the background material used to deve
lop these effluent limitations and standards.

The secondary lead subcategory is comprised of 69 plants. Of the
69 plants, seven discharge directly to rivers, lakes, or streams;
16 discharge to publicly owned treatment works (POTW); and 46 do
not discharge process wastewater.
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EPA first studied the secondary lead subcategory to detE~rmine

whether differences in raw materials, final products, manufactur
ing processes, equipment, age and size of plants, and water
usage, required the development of separate effluent limitations
and standards for different segments of the subcategory. This
involved a detailed analysis of wastewater discharge and treated
effluent characteristics, including (1) the processes used (2)
the sources and volume of water used, (3) the sources of
pollutants and wastewaters in the plant; and (4) the constituents
(including toxic pollutants) and volume of wastewaters.

EPA also identified several distinct control and treatmE~nt tech
nologies (both in-plant and end-of-pipe) applicable to the
secondary lead subcategory. The Agency analyzed both hi.storical
and newly generated data on the performance of these technolo
gies, including their nonwater quality environmental impacts and
air quality, solid waste generation, and energy requireDlents.
EPA also studied various flow reduction techniques reported in
the data collection portfolios (dcp) and plant visits.

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

Based on consideration of the above factors, EPA identified vari
ous control and treatment technologies which formed the basis for
BPT and selected control and treatment appropriate for each set
of standards and limitations. The mass limitations and standards
for BPT, BAT, NSPS, PSES, PSNS, and BCT are presented in Section
II.

After examining the various treatment technologies, the Agency
has identified BPT to represent the average of the best existing
technology. Metals removal based on lime precipitation and
sedimentation is the basis for the BPT limitations. Wastewater
discharge rates used in developing BPT effluent limitations
represent the average of the subcategory discharge and ~lsage for
process wastewater. To meet the BPT effluent limitations based
on this technology, the secondary lead subcategory is estimated
to incur a capital cost of $0.470 million (1978 dollars) and an
annual cost of $0.228 million (1978 dollars).
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Due to current adverse structural economic changes that are not
reflected in EPA's current economic analysis, the Agency has
identified alternative technologies as a basis for BAT effluent
limitations. For Alternative A, the Agency has built upon the
BPT basis of lime precipitation and sedimentation for metals
removed by adding in-process control technologies which include
recycle of process water from air pollution control and metal
contact cooling waste streams. To meet the Alternative A BAT
effluent limitations, the secondary lead subcategory will incur
an estimated capital cost of $0.470 million (1978 dollars) and an
annual cost of ~0.228 million (1978 dollars). For Alternative B,
filtration is added as an effluent polishing step to the in-pro
cess flow reduction, lime precipitation, and sedimentation tech
nology considered in Alternative A. To meet the Alternative B
BAT effluent limitations, the secondary lead subcategory will
incur an estimated capital cost of $2.12 million (1978 dollars)
and an annual cost of $1.36 million (1978 dollars).

The best demonstrated technology, BDT, which is the technical
basis of NSPS, is equivalent to BAT. In selected 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
been identified that substantially improve BAT performance.

The Agency selected the same alternative technologies as BAT for
PSES. To meet the Alternative A pretreatment standards for
existing sources, the secondary lead subcategory will incur an
estimated capital cost of $1.49 million (1978 dollars) and an
annual cost of $0.559 million (1978 dollars).

Alternative B pretreatment standards for existing sources are
estimated to result in a capital cost of $3.04 million (1978
dollars) and an annual cost of $1.94 million (1978 dollars). For
pretreatment standards for new sources (PSNS), the Agency
selected 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 waste streams.

The Agency is also proposing BCT effluent limitations at this
time. The best conventional technology (BCT) replaces BAT for
the control of conventional pollutants. The technology basis of
BCT is the BPT treatment of lime precipitation and sedimentation.
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SECONDARY LEAD SUBCATEGORY

SECTION II

RECOMMENDATIONS

1. EPA has divided the secondary lead subcategory into four
subdivisions for the purpose of effluent limitations and
standards. These subdivisions are:

(a)
(b)

(c)
(d)

Battery Cracking,
Blast and Reverberatory Furnace Wet Air Pollution
Control,
Kettle Wet Air Pollution Control, and
Casting Contact Cooling.

2. BPT is proposed based on the performance achievable by
the application of chemical precipitation and sedimenta
tion (lime and settle) technology. The following
BPT effluent limitations are proposed:

(a) Battery Cracking
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead scrap produced
English Units - lbs/bil1ion 1bs of lead scrap produced

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
Total Suspended Solids
pH

2,697.80 1,193.80
1,964.60 808.40

141.0 122.20
1,250.20 526.40

0.0 0.0
38,540.0 18,800.0

Within the range of 7.5 to 10.0
at all times
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(b) Blast and Reverberatory Furnace Wet Air Pollution
Control
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from smelting
English Units - lbs/billion lbs of lead produced from smelting

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
Total Suspended Solids
pH

9,700.60 4,292.60
7,064.20 2,906.80

507.0 439.40
4,495.40 1,892.80

0.0 0.0
138,580.0 67,600.0

Within the range of 7.5 to 10.0
at all times

(c) Kettle Wet Air Pollution Control
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from kettle furnaces
English Units - lbs/billion lbs of lead produced from kettle

furnaces

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
Total Suspended Solids
pH

o 0
o 0
o 0
o 0
o 0
o 0

Within the range of 7.5 to 10.0
at all times
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(d) Casting Contact Cooling
BPT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead cast
English Units - lbs/billion lbs of lead cast

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
Total Suspended Solids
pH

634.84 280.92
462.31 190.23

33.18 28.76
294.20 123.87

0.0 0.0
9,069.20 4,424.0

Within the range of 7.5 to 10.0
at all times

3. EPA is proposing two technology alternatives for BAT for the
secondary lead subcategory.

BAT Alternative A is proposed based on the performance
achievable by the application of chemical precipitation
and sedimentation (lime and settle) technology and in
process flow reduction control methods. The follow
ing BAT effluent limitations are proposed for existing
sources:

(a) Battery Cracking
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead scrap produced
English Units - lbs/billion lbs of lead scrap produced

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

879

1,931.51
1,406.57

100.95
895.09

0.0

854.71
578.78
87.49

376.88
0.0



(b) Blast and Reverberatory Furnace Wet Air Pollution
Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from smelting
English Units - lbs/billion lbs of lead produced from smelting

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

7,490.7
5,454.9

391.5
3,471.30

0.0

3,314.7
2,244.6

339.3
1,461.6

0.0

(c) Kettle Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from kettle furnaces
English Units - lbs/billion lbs of lead produced from kettle

furnaces

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

(d) Casting Contact Cooling
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property

o
o
o
o
o

Maximum for
Any One Day

o
o
o
o
o

Maximum for
Monthly Average

Metric Units - mg/kkg of lead cast
English Units - lbs/billion Ibs of lead cast

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
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63.43
46.19
3.32

29.39
0.0

28.07
19.01
2.87

12.38
0.0



BAT Alternative B is proposed based on the performance
achievable by th~ application of chemical precipitation
sedimentation, a~d multimedia filtration (lime, settle,
and filter) technology and in-process flow reduction
control methods. The following BAT effluent limitations
are proposed for existing sources:

(a) Battery Cracking
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead scrap produced
English Units - lbs/billion lbs of lead scrap produced

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

1298.89
935.47

67.30
686.46

0.0

578.78
383.61

60.57
282.66

0.0

(b) Blast and Reverberatory Furnace Wet Air
Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from smelting
English Units - 1bs/billion 1bs of lead produced from smelting

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

5,037.30
3,627.90

261.0
2,662.20

0.0

2,244.60
1,487.70

234.90
1,096.20

0.0

(c) Kettle Wet Air Pollution Control
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from kettle furnaces
English Units - lbs/billion Ibs of lead produced from kettle

furnaces

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
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(d) Casting Contact Cooling
BAT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead cast
English Units - lbs/billion lbs of lead cast

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

42.65
30.72

2.21
22.54
0.0

19.01
12.60
1.99
9.28
0.0

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

(a) Battery Cracking NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead scrap produced
English Units - lbs/billion lbs of lead scrap produced

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
Total Suspended Solids
pH

1,298.89 578.78
935.47 383.61

67.30 60.57
686.46 282.66

0.0 0.0
10,095.0 8,076.0

Within the range of 7.5 to 10.0
at all times
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(b) Blast and Reverberatory Furnace Wet Air Pollution
Control NSPS

Pollutant or Pollutant Ptoperty
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from smelting
English Units - lbs/billion lbs of lead produced from smelting

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
Total Suspended Solids
pH

5,037.30 2,244.60
3,627.90 1,487.70

261.0 234.90
2,662.0 1,096.20

o 0
39,150.0 31,320.0

Within the range of 7.5 to 10.0
at all times

(c) Kettle Wet Air Pollution Control NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from kettle furnaces
English Units - 1bs/billion lbs of lead produced from kettle

furnaces

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
Total Suspended Solids
pH

o 0
o 0
o 0
o 0
o 0
o 0

Within the range of 7.5 to 10.0
at all times

(d) Casting Contact Cooling NSPS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead cast
English Units - lbs/billion 1bs of lead cast

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
Total Suspended Solids
pH
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42.65 19.01
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2.21 1.99
22.54 9.28
0.0 0.0

331.50 265.20
Within the range of 7.5 to 10.0

at all times



5. EPA is proposing two technology alternatives for PSES for
the secondary lead subcategory.

PSES Alternative A is proposed based on the performance
achievable by the application of chemical precipitation
and sedimentation (lime and settle) technology and in
process flow reduction control methods. The fo110~11

ing pretreatment standards are proposed:

(a) Battery Cracking PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead scrap produced
English Units - 1bs/bi11ion 1bs of lead scrap produced

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

1,931.51
1,406.57

100.95
895.09

0.0

854.71
578.78
87.49

376.88
0.0

(b) Blast and Reverberatory Furnace Wet Air Pollution
Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Max:imum for
Monthly Average

Metric Units - mg/kkg of lead produced from smelting
English Units - 1bs/bi11ion 1bs of lead produced from smelting

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

7,490.7
5,454.9

391.5
3,471.30

0.0

3,314.7
2,244.6

339.3
1,461.6

0.0

(c) Kettle Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from kettle furnaces
English Units - 1bs/bi11ion 1bs of lead produced from kettle

furnaces

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
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(d) Casting Contact Cooling PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead cast
English Units - 1bs/billion lbs of lead cast

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

63.43
46.19

3.32
29.39

0.0

28.07
19.01

2.87
12.38

0.0

PSES Alternative B is proposed based on the performance
achievable by the application of chemical precipitation,
sedimentation, and multimedia filtration (lime, settle,
and filter) technology and in-process flow reduction
control methods. The following pretreatment standards
are proposed:

(a) Battery Cracking PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead scrap produced
English Units - lbs/billion lbs of lead scrap produced

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

1,298.89
935.47
67.30

686.46
0.0

578.78
383.61

60.57
282.66

0.0

(b) Blast and Reverberatory Furnace Wet Air Pollution
Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from smelting
English Units - lbs/billion lbs of lead produced from smelting

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
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5,037.30
3,627.90

261.0
2,662.20

0.0

2,244.60
1,487.70

234.90
1,096.20

0.0



(c) Kettle Wet Air Pollution Control PSES

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from kettle furnaces
English Units'- 1bs/billion lbs of lead produced from kettle

furnaces

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

(d) Casting Contact Cooling PSES

o
o
o
o
o

o
o
o
o
o

Pollutant or Pollutant Property
Naximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead cast
English Units - 1bs/billion lbs of lead cast

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

42.65
30.72

2.21
22.54
0.0

19.01
12.60
1.99
9.28
0.0

6. PSNS are proposed based on the performance achievable
by the application of chemical precipitation, sedimentation
and multimedia filtration (lime, settle, and filter)
technology and in-process flow reduction control methods.
The following pretreatment standards are proposed:

(a) Battery Cracking PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Haximum for
Monthly Average

Metric Units - mg/kkg of lead scrap produced
English Units - lbs/billion lbs of lead scrap produced

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

386

1,298.89
935.47

67.30
686.46

0.0

578.78
383.61
60.57

282.66
0.0



(b) Blast and Reverberatory Furnace Wet Air Pollution
Control PSNsr

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from smelting
English Units - lbs/billion lbs of lead produced from smelting

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

5,037.3
3,627.9

261.0
2,662.2

o

2,244.6
1,487.7

234.9
1,096.2

o

(c) Kettle Wet Air Pollution Control PSNS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from kettle furnaces
English Units - lbs/billion lbs of lead produced from kettle

furnaces

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

(d) Casting Contact Cooling PSNS

o
o
o
o
o

o
o
o
o
o

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead cast
English Units - lbs/billion lbs of lead cast

Antimony 42.65 19.01
Arsenic 30.72 12.60
Lead 2.21 1.99
Zinc 22.54 9.28
Ammonia (as N) 0.0 0.0
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7. BCT is proposed based on the performance achievable by the
application of chemical precipitation and sedimentation
(lime and settle) technology. BCT is not an additional set
of effluent limitations, but replaces BAT in the control
of conventional pollutants. The following BCT effluent
limitations are proposed:

(a) Battery Cracking
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead scrap produced
English Units - lbs/billion lbs of lead scrap produced

Total Suspended Solids
pH

38,540.0 18,800.0
Within the range of 7.5 to 10.0

at all times

(b) Blast and Reverberatory Furnace Wet Air Pollution
Control
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from smelting
English Units - lbs/billion lbs of lead produced from smelting

Total Suspended Solids
pH

138,580.0 67,600.0
Within the range of 7.5 to 10.0

at all times

(c) Kettle Wet Air Pollution Control
BeT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from kettle furnaces
English Units - lbs/billion lbs of lead produced from kettle

furnaces

Total Suspended Solids
pH

o 0
Within the range of 7.5 to 10.0

at all times
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(d) Casting Contact Cooling
BCT EFFLUENT LIMITATIONS

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead cast
English Units - lbs/billion lbs of lead cast

Total Suspended Solids
pH

9,069.20 4,424.0
Within the range of 7.5 to 10.0

at all times
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SECONDARY LEAD SUBCATEGORY

SECTION III

INDUSTRY PROFILE

This section of the secondary lead supplement describes the raw
materials and processes used in converting lead-bearing scrap to
metallic lead and lead-based alloys and presents a profile of the
secondary lead 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 cate
gory, refer to Section III of the General Development Document.

DESCRIPTION OF SECONDARY LEAD PRODUCTION

There are three major phases involved in the secondary lead sub
category scrap pretreatment, smelting, and refining and casting.
Figure 111-1 is a block flow diagram depicting the various pro
cess steps involved in secondary lead manufacture. The following
discussion summarizes the raw materials used and the processes
with emphasis on the steps where water may be used. It should be
pointed out that not all secondary lead plants perform all of the
process steps described.

RAW MATERIALS

The principal raw materials used in the secondary lead subcate
gory are battery storage plates and other scrap reclaimed from
discarded products containing lead. Minor amounts of solder,
babbitt, cable coverings, type metal, soft lead, and antimonial
lead, as well as drosses and residues generated as a result of
operations within the secondary lead plant, are also utilized.

SCRAP PRETREATMENT

The scrap pretreatment phase may involve crushing or cutting used
batteries to allow separation of the lead from the battery case,
crushing of drosses and oversize scrap, and sweating of lead
scrap containing other metals. The general crushing operations
reduce the layer pieces of scrap to a suitable size using machin
ery such as jaw crushers. Sweating involves charging scrap to a
furnace where the lead value is separated by selective melting.
The molten lead is collected and cast and the residue is removed
from the furnace. Reverberatory furnaces are used for this
operation. Particulate emissions can be controlled with a
baghouse, a scrubber, or both.

There are a number of different approaches used in battery break
ing. Each method of battery breaking is described below.
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Battery Breaking by Shear or Saw

Many smelters dismantle batteries in a hand operation in which
employees (1) separate plastic and rubber batteries, (2) cut the
top of the battery off, and (3) empty the contents of the battery
onto a pile. Typically, front-end loaders then move the battery
parts to storage and disposal.

Hammer-Mill Battery-Breaking

In order to speed up the process, remove employees from exposure
and utilize plastic battery cases for fuel or resale, some plants
use hammer mills to break batteries. Unfortunately, this
approach continues to require hand separation of plastic and
rubber cased batteries and manual handling of rubber cased
batteries.

Flotation-Type Separators

A number of flotation-type battery-breakers are currently used in
today's smelters. The technique uses a combination of shears,
saws, and hammer mills to reduce battery scrap to small pieces.
The separator produces output streams of hard lead (grids and
posts), oxide and sulfate sludge, plastic, and rubber. The
advantages of this system are (1) positive control of furnace
feed enables use of more sophisticated furnaces, e.g., rotary,
and (2) separate recycling of plastic case material.

Low-Energy Shredders

At least five secondary smelters have (or, have had) low-energy
shredders installed for breaking batteries. This system uses a
low-rpm, low-energy shredding device to slowly shred batteries
into chargeable or separable pieces.

Whole Battery Charging

This technique, developed by the Bergsoe smelter in Denmark,
purposely utilizes as little battery breaking as possible (only
about 20 percent of the battery mass needs to be broken). The
acid is drained from the battery before charging. The unbroken
batteries are mixed with other charge materials on concrete beds
using a rubber-tired front end loader. After the charge is
prepared, it is loaded into the furnace with a front-end loader.

The battery cracking operation may be performed either on- or
off-site. Spent electrolyte, along with saw or shredder cooling
water and wash water, constitutes a major source of wastewater at
plants where battery cracking is performed.
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SMELTING OPERATIONS

The smelting operation takes place in either a reverberatory or a
blast furnace. In the reverberatory furnace, heat is radiated
from the burner flame and the furnace roof and walls onto the
melt. It is usually one of the least expensive furnaces to oper
ate because the flame and hot combustion products come in direct
contact with the melt.

Reverberatory smelting partially purifies and compacts lead
scrap. The charge to the furnace can be untreated scrap (where
the sweating and smelting operations are comb~ned), treated
scrap, or a mixture of both. The process steps for this opera
tion are: (1) charging the scrap to the furnace, (2) melting the
scrap, (3) allowing the slag to rise to the surface of the metal,
(4) tapping the slag as feed for the blast furnace, and (5) tap
ping the molten lead. The product lead can then be sent either
to the refining and casting operation, cast into semisoft or hard
lead ingots, or converted to various forms of lead oxide using
kettle (Barton pot) or reverberatory oxidation methods.

The secondary lead blast furnace is a refractory-lined steel cyl
inder with air ports known as tuyeres located at the bottom,
through which air is supplied by a blower. Coke, used as fuel,
is placed in the shaft in alternating layers along with scrap,
slag, and limestone (a flux). One of the most important control
variables is the addition rate of combustion air through the
tuyeres. Preheating the combustion air may increase the
efficiency of the furnace.

The product of the blast furnace is semisoft or hard (antimonial)
lead produced from pretreated scrap, reverberatory slag, and
recycled blast furnace slag (rerun slag). A typical charge for
the blast furnace is composed of 4.5 percent rerun slag, 4.5
percent scrap cast iron, 3.0 percent limestone, 5.5 percent coke,
which serves both as a fuel and as a reducing agent, and 82.5
percent lead oxides, drosses, scrap, and reverberatory slags
obtained from other smelting and refining operations.

Emissions from reverberatory and blast furnaces are usually con
trolled with baghouses, although wet scrubbers may be used. Most
secondary lead plants which practice wet scrubbing of furnace
emissions utilize some degree of recycle of the scrubbing liquor.

REFINING AND CASTING

Softening, alloying, and refining processes take place in kettle
furnaces which are larger versions of pot furnaces. Kettles may
be cylindrical or rectangular in shape and are normally used to
melt metals with melting points below 760°c. They are usually
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poured by tilting, dipping, or pumping. These large pot or ket
tle furnaces may have many small burners along all sides. They
are usually natural gas or oil fired.

The product of the kettle softening and refining process is soft,
high purity lead. The process steps involved are (a) charging
the preheated kettle furnace with an intermediate semisoft or
hard lead obtained from the smelting operation, (b) melting the
charge, (c) fluxing and agitating the molten charge, (d) skimming
the slag, and (e) pouring and casting the soft lead into ingots.

Fluxes which may be used include sodium hydroxide, sodil~m

nitrate, aluminum, aluminum chloride, sawdust, sulfur, and air.
Sodium hydroxide, sodium nitrate, or air may be used to reduce
the antimony content. Aluminum reacts preferentially with anti
mony, copper, and nickel to form drosses, as does sulfur with
copper. Adding sawdust to the molten metal forms carbon which
produces elemental lead by the reduction of lead oxide. This
process is known as dry drossing.

The operating temperatures of refining kettles range between 371°
to 482°C. Emissions are normally collected by using a hood over
the kettle and are usually sent to a baghouse, although wet
scrubbing also may be used. Solid wastes, consisting of drosses
and skimmings along with baghouse dust, are generally recycled to
the blast furnace.

The alloying and refining process utilizes the same type furnace
as the kettle softening and refining operation and involves
treatment and adjustment of the composition of the lead to
produce the desired alloy. Antimony, arsenic, copper, silver,
and tin are commonly used for lead alloys.

Cooling of lead or lead alloy castings is usually done with
indirect (noncontact) cooling water in closed loop recirculating
systems. Contact cooling may also produce a small volume dis
charge stream.

PROCESS WASTEWATER SOURCES

In summary, the principal uses of wastewater in secondary lead
production are:

(1).
(2).

(3).

(4).

Battery cracking,
Wet air pollution control of blast and reverberatory
furnaces,
Wet air pollution control of refining (kettle)
furnaces, and
Casting contact cooling water.
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OTHER WASTEWATER SOURCES

There are other waste streams associated with the production of
secondary lead. The principal wastewater source is maintenace and
cleanup water.

This waste stream is not considered as part of this rulemaking.
EPA believes that the flows and pollutant loadings associated
with this waste stream is insignificant relative to the waste
streams selected, or is 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.

AGE, PRODUCTION, AND PROCESS PROFILE

Figure 111-2 shows the location of the 69 secondary lead plants
operating in the United States. These plants are predominantly
located in or near major urban centers where most of the raw
materials are readily available. Of the 69 secondary plants
shown, 21 plants (30 percent) are located west of the Mississippi
River. The remaining 48 plants are located in two bands east of
the Mississippi, around the Great Lakes and in the South.

As seen from Figure 111-2, plants discharging indirectly to POTW
(indirect dischargers) and zero discharge plants (zero dis
chargers) are found in all areas, while plants discharging
directly to receiving waters are found in the East and South.

Table 111-1 shows that the median age of secondary lead plants is
within a span of 25 to 44 years. Table 111-2 shows that, for the
58 plants providing lead production data, only nine produced over
20,000 tons in 1976. Most secondary lead plants are relatively
small operations; roughly two-thirds produced under 15,000 tons
per year in 1976.

Table 111-3 provides a summary of the number of plants in the
secondary lead industry which utilize the various process
operations discussed previously, and the number of plants which
generate wastewater associated with each process. All plants
practicing battery cracking generate wastewater. For the other
processes, most plants avoid producing wastewater by utilizing
dry air pollution control methods (e.g., baghouses) where con
trols are implemented.
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Table 111-1

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

Plant Age Range (Years)
1982 1972 1967 1957 1947 1937 1927 1917

Type of to to to to to to to to Before
Plant 1973 1968 1958 1948 1938 1928 1918 1903 1903 Insuff.
Dischar~ 0-10 10-15 15-25 25-35 35-45 45-55 55-65 65-80 80+ Data Total--

Direct 0 2 1 1 1 0 0 0 1 1 7

Indirect 3 1 2 0 1 2 2 2 0 3 16
00

""0"1

Zero 0 3 8 4 8 4 3 2 0 14 46- - - - - - - - -

Total 3 6 11 5 10 6 5 4 1 18 69



Table 111-2

PRODUCTION RANGES FOR THE SECONDARY LEAD SUBCATEGORY

Production Ranges
for 1976 (Tons/Year) Number of Plants

o - 2)500 16

2)501 - 5)000 4

5,001 - 10,000 8

10,001 - 15,000 11

15,001 - 20,000 10

20,001 - 30,000 5

30,001 + 4

Not Reported 11

Total Number of 69
Plants in Survey
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Table 111-3

SUMMARY OF SECONDARY LEAD SUBCATEGORY PROCESSES
AND ASSOCIATED WASTE STREAMS

Number of
Plants
With Number of Plants

Process Process Generating Wastewater*

Battery Cracking 32 32

Lead Dross Preparation 5 0

Smelting 47 6

Lead Oxide Production 12 1

Refining and Alloying 67 9

Casting 66 11

*Through reuse or evaporation practices, a plant may Ilgenerate"
a wastewater from a particular process but not discha.rge it.
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SECONDARY LEAD SUBCATEGORY

SECTION IV

SUBCATEGORIZATION

As discussed in Section IV of the General Development Document,
the nonferrous metals manufacturing category has been subcatego
rized to take into account pertinent industry characteristics,
manufacturing process variations, wastewater characteristics, and
a number of other factors which affect the ability of the facili
ties to achieve effluent limitations. This section summarizes
the factors considered during the designation of the secondary
lead subcategory and its related subdivisions.

FACTORS CONSIDERED IN SUBCATEGORIZATION

The following factors were evaluated for use in determining
appropriate subcategories for the nonferrous metals industry:

1. Metal products, co-products, and by-products;
2. Raw materials;
3. Manufacturing processes;
4. Product form;
5. Plant location;
6. Plant age;
7. Plant size;
8. Air pollution control methods;
9. Meteorological conditions;

10. Treatment costs;
11. Nonwater quality aspects;
12. Number of employees;
13. Total energy requirements; and
14. Unique plant characteristics.

Evaluation of all factors that could warrant subcategorization
resulted in the designation of the secondary lead subcategory.
Three factors were particularly important in establishing these
classifications: the type of metal produced, the nature of raw
materials used, and the manufacturing processes involved.

In Section IV of the General Development Document, each of these
factors is described, and the rationale for selecting metal prod
ucts, manufacturing processes, and raw materials as the principal
factors used for subcategorization is discussed. On the basis of
these factors, the nonferrous metals manufacturing category
(phase I) was divided into 12 subcategories, one of them being
secondary lead.
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The purpose of this rulemaking is to propose the creation of the
secondary lead subcategory and the establishment of BPT and BAT
effluent limitations, and NSPS, PSES, and PSNS for this subcate
gory.

FACTORS CONSIDERED IN SUBDIVIDING THE SECONDARY LEAD SUBCATEGORY

The factors listed previously were each evaluated when consider
ing subdivision of the secondary lead subcategory. In the
discussion that follows, the factors will be described as they
pertain to this particular subcategory.

The rationale for considering further subdivision of the second
ary lead subcategory is based primarily on the production process
used. Within this subcategory, a number of different operations
are performed, which mayor may not have a water use or dis
charge, and which may require the establishment of separate
effluent limitations and standards. While secondary lead produc
tion is still considered a single subcategory, a more thorough
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 specific set of
waste streams, in accord with the building block approach adopted
for all nonferrous metal subcategories. Limitations and
standards will be based on specific flow allowances for the
following subdivisions:

1. Battery cracking,
2. Blast and reverberatory furnace wet air pollution

control,
3. Kettle wet air pollution control, and
4. Casting contact cooling.

OTHER FACTORS

The other factors considered in this evaluation either supported
the establishment of the secondary lead subcategory and its sub
divisions or were shown to be inappropriate bases for subcatego
rization. Air pollution control methods, treatment costs,
nonwater quality aspects, and total energy requirements were each
shown to be functions of the selected subcategorization factors-
metal product, raw materials, and production processes. As such,
they support the method of sub categorization which has been
applied. As discussed in Section IV of the General Development
Document, such other factors as plant age, plant size, ,and the
number of employees were also evaluated and determined to be
inappropriate for use as bases for subcategorization of
nonferrous metal plants.
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PRODUCTION NORMALIZING PARAMETERS

The effluent limitations and standards developed in this document
establish mass limitations on the discharge of specific pollutant
parameters. To allow these regulations to be applied to plants
with various production capacities, the mass of pollutant dis
charged must be related to a unit of production. This factor is
known as the production normalizing parameter (PNP). In general,
the amount of lead produced by the respective manufacturing pro
cess is used as the PNP. This is based on the premise that the
amount of water generated is proportional to the amount of prod
uct made. Variations in the association between the amount of
water generated and the amount of product made are not felt to be
significant enough to prevent the establishment of effluent limi
tations and standards. The PNP's for the secondary lead subdivi
sion are as follows:

Subdivision

1. Battery cracking

2. Blast and reverberatory
furnace wet air pollu
tion control

3. Kettle wet air pollution
control

4. Casting contact cooling
water
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SECONDARY LEAD SUBCATEGORY

SECTION V

WATER USE AND WASTEWATER CHARACTERISTICS

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

Section V of the General Development Document contains a detailed
description of the data sources and methods of analysis used to
characterize wastewater from the nonferrous metals category. To
summarize this information briefly, two principle data sources
were used: 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 lead
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. Wastewater samples were col
lected 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 128 of the 129 toxic
pollutants and other pollutants deemed appropriate. (Because the
analytical standard for TCDD was judged to be too hazardous to be
made generally available, samples were never analyzed for this
pollutant. There is no reason to expect that TCDD would be pre
sent in nonferrous metals manufacturing wastewater.) A total of
10 plants were selected for screen sampling in the nonferrous
metals manufacturing category, one of them being a secondary lead
facility. 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 lead
subcategory has been further categorized into four subdivisions,
so that the proposed regulation contains mass discharge limita
tions and standards for four unit processes discharging process
wastewater. Differences in the wastewater characteristics asso
ciated 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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WASTEWATER SOURCES, DISCHARGE RATES, AND CHARACTERISTICS

The wastewater data presented in this section were evaluated in
light of production process information compiled during this
analysis. From this information it was possible to identify the
principal wastewater sources in the secondary lead subcategory.
These are:

1. Battery cracking,
2. Blast and reverberatory furnace wet air pollution

control,
3. Kettle wet air pollution control, and
4. Casting contact cooling water.

Data supplied by dcp responses were evaluated and two flow-to
production ratios were calculated for each stream. These two
ratios, normalized water use and normalized wastewater discharge
flow rate, differ by the water flow rates used in their calcula-

.tion. Water use is defined as the volume of water or other fluid
(e.g., battery electrolyte) required for or generated in a given
process per mass of lead produced by the process and is therefore
based on the sum of recycle and makeup flows to a given process.
The production normalized discharge flow rate is defined as the
volume of wastewater actually discharged from a given process for
further treatment, disposal, or discharge per mass of lead pro
duced. Differences between the water use and discharge flows
associated with a given stream may result from combinations of
recycle, evaporation, and carryover on the product. TrLe pro
duction values used in calculating these ratios correspond to the
production normalizing parameter (PNP) assigned to eacnl stream,
as discussed in Section IV of this supplement. The production
normalized flows were compiled by stream type. An atte'mpt was
made to identify factors that could account for variati.ons in the
water use from plant to plant. This information is summarized in
this section. A similar analysis of factors affecting the
normalized wastewater flow rates is presented in Sections X, XI,
and XII where representative BAT, BDT, and pretreatment discharge
flows are selected for use in calculating effluent limitations.

In order to quantify the concentrations of pollutants present in
wastewaters from secondary lead plants, wastewater samples were
collected at six plants, representing 26 percent of the dis
charging secondary lead plants. Block diagrams indicating the
locations of sampling points and the production processes
involved for each of these six plants are given in Figures V-I
through V-6 (at the end of this section).

Raw wastewater sampling data for the secondary lead industry are
presented in Tables V-2, V-4, V-6, and V-8 (at the end of this
section). Treated wastewater sampling data are shown in Tables
V-9 through V-13 (at the end of this section). The stream codes
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displayed 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-6. Where no data are listed for a specific day of sam
pling, the wastewater samples for the stream were not collected.
If the analysis did not detect a pollutant in a waste stream, the
pollutant was omitted from the table.

The data tables include some samples measured at concentrations
considered not quantifiable. The base neutral extractables, acid
extractables, and volatile organics 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 not considered quantifiable below concentrations of
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 pollu
tants by the same analytical methods. The detection limits used
were reported with the analytical data and hence are the appro
priate 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 calibra
tion, variation in stock solutions, and variation in operators.

The statistical analysis of data includes some samples measured
at concentrations considered not quantifiable. Data reported as
an asterisk are considered as detected but below quantifiable
concentrations, and a value of zero is used for averaging. Toxic
organic, nonconventional, and conventional 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 calcu
lating the average. Finally, toxic metal values reported as less
than a certain value were considered as not detected, and a value
of zero was used in the calculation of the average. For example,
three samples reported as ND, *, and 0.021 mg/l have an average
value of 0.010 mg/l. In selecting pollutants and pollutant
parameters for specific regulation, individual samples were used
rather than average values.

The method by which each sample was collected and composited is
indicated on the data tables by a code number, as follows:
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lone-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 data collection portfolios, the secondary lead plants
which discharge were asked to specify the presence or absence of
the toxic pollutants in their effluent. Of the 69 secondary lead
plants, 22 responded to this portion of the questionnaire. All
plants responding to the organic compounds portion reported that
all toxic organic pollutants were known to be absent or believed
to be absent from their wastewater.

The responses for the toxic metals are summarized belo\\r.

Known Believed Believed Known
Pollutant Present Present Absent Absent

Antimony 13 5 4
Arsenic 9 7 6
Cadmium 7 6 6 3
Chromium 3 5 10 4
Copper 12 2 7 1
Lead 17 4
Mercury 2 4 13 3
Nickel 6 4 11 1
Silver 2 3 17
Thallium 1 6 18 3
Zinc 10 6 6

BATTERY CRACKING

Plants utilizing lead-acid batteries as a source of process raw
materials produce a wastewater stream associated with the battery
cracking operation. Battery cracking involves the breaking of
battery cases by any of a number of methods described in Section
III. Wastewater may be generated in the form of electrolyte
drained from the battery cases, by the use of saw or breaker
cooling water, and by area wash water. All 32 plants having
battery cracking operations generate wastewater. Table V-I
summarizes the normalized electrolyte, blowdown, and ultimate
discharge flows for these plants in terms of liters per metric
ton of lead scrap produced (recovered) from battery cracking
operations. Differences from plant to plant in the specific
method and equipment used for battery cracking may be responsible
for variations in these flow rates.
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Table V-2 summarizes the field sampling data for the toxic, con
ventional, and nonconventiona1 pollutants detected. This waste
stream contains quantifiable concentrations of toxic organics.
The metals antimony, arsenic, cadmium, copper, lead, and zinc are
generally present in concentrations from 1 to 100 mg/l. Treat
able concentrations of total suspended solids, and oil and
grease, and low pH (less than 2) also characterize this stream.

BLAST AND REVERBERATORl FURNACE WET AIR POLLUTION CONTROL

Blast and reverberatory furnaces used in the smelting operation
in secondary lead plants generally require some type of air
pollution control to limit emissions, especially of particulates
and sulfur oxide compounds. Out of 47'plants having smelting
operations, six use wet air pollution control; 41 use dry air
pollution control. Table V-3 summarizes the water use and
discharge rates for these plants. Limited sampling and analy
tical data were obtained on furnace scrubbing liquor. As shown
in Table V-4, treatable concentrations of lead and total
suspended solids were found for the single sample analyzed.

KETTLE WET AIR POLLUTION CONTROL

Kettles used in the refining and alloying operations in secondary
lead plants may also produce air pollutants, especially particu
late matter, which may require control. Nine of the 67 plants
reporting the use of refining and alloying kettles use wet air
pollution control. Table V-5 shows the production normalized
water use and discharge rates for these plants. Data obtained on
the kettle scrubber liquor at one of these plants (presented in
Table V-6) contained measurable concentrations of ammonia and
treatable concentrations of total suspended solids, arsenic, and
lead (50 to 380 mg/l) with measurable concentrations of other
metals.

CASTING CONTACT COOLING WATER

Contact cooling water may be used in the casting operation. The
cooling water is frequently recycled and may be totally evapo
rated, but a small stream may be blown down to limit the buildup
of dissolved solids, which may cause surface imperfections on the
cast metal. Eleven plants, of the 66 reporting the use of a
casting operation, use direct contact cooling. The normalized
water use and discharge data for these plants are summarized in
Table V-7. No sampling data are available for secondary lead
plant casting cooling water. It is expected that this operation
may be similar to analogous operations in other nonferrous metals
manufacturing subcategories. Organics, in the form of oil and
grease, may be found when lubricants are used. Total suspended
solids may also be present in treatable concentrations.
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Table V-I

WATER USE AND DISCHARGE RATES FOR BATTERY CRACKING OPERATIONS
(l/kkg of lead scrap produced)

Plant Code

222
224
223
225
227
234
236
239
244
246
248
249
250
254
263
264
265
266
271
272
273
392
391
428
652
655

4210
4211
9001
9002

26001
26003

Percent
Recycle

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Production
Normalized
Water Use

139
834
775
763
384
437
142
154
306
315

1,618
442

1,984
796

1,046
1,647
1,084
4,669

81
5,086

286
369
922
244
429
905
671
377

1,063
638
705
600
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Production
Normalized

Discharge Rate

139
834
775
763
384
437
1'+2
154
306
315

1,618
4L~2

1,984
796

1 , OL~6
1 , 6L~7
1,084
4,669

81
5,086

286
369
92:2
244
429
905
671
377

1,063
638
705
600



Table V-2

SECONDARY LEAD SAMPLING DATA
BATTERY CRACKING

RAW WASTEWATER

Concentrations
Stream Sample (mg/l, Except as Noted)

Pollutants (a) Code Typet Source Day 1 Day 2 Day 3 Avera~

Toxic Pollutants

21. chloroform 73 2 NO 0.014 0.026 0.02
106 2 * * ND *208 1 NO

47. bromoform 73 2 NO NO NO
106 2 NO NO 0.049 0.049
208 1 NO

66. bis(2-ethy1hexyl) 73 7 0.575 0.575 0.575
phthalate 106 7 0.585 0.585

152 3 * 0.2 * 0.067
208 2 ND

\0,..... 68. di-n-butyl phthalate 73 7 * * *,.....
106 7 0.028 0.028
152 3 ND * NO *208 2 NO

69. di-n-octy1 phthalate 73 7 * * *106 7 0.026 0.026
208 2 NO

71. dimethyl phthalate 73 7 ND NO
106 7 0.013 0.013
208 2 NO

76. chrysene 73 7 NO NO
106 7 0.545 0.545
152 3 ND NO NO
208 2 ND

77. acenaphthylene 73 7 * NO
106 7 0.035 0.035
208 2 NO



Table V-2 (Continued)

SECONDARY LEAD SAHPLING DATA
BATTERY CRACKING

RAW WASTEWATER

Concentrations
Stream Sample (mg/1, Except as Noted)

Pollutants (a) Code Typet Source bay 1 bay 2 bay 3 Average

84. pyrene 73 7 * ND
106 7 0.013 0.013
208 2 NO

114. antimony 73 7 <0.1 95 95
106 7 77 77
152 16 12 49 26
208 2 18.41 18.41

115. arsenic 73 7 <0.01 8.5 8.5
106 7 9.1 9.1
152 3 1.2 3 8 4.1

\0.... 117. beryllium 73 7 <0.001 0.002 0.03 0.016
N 106 7 0.003 0.003

152 3 0.006 0.007 0.002 0.005

118. cadaiu. 73 7 0.03 1 0.09 0.545
106 7 3 3
152 3 2.1 2.2 4.8 3
208 2 3 3

119. chromiU1ll 73 7 <0.005 0.4 0.06 0.23
106 7 1 1
152 0.15 0.23 0.27 0.22
208 2 0.43 0.43

120. copper 73 7 0.01 4 0.7 2.35
106 7 6 6
152 3 3.5 3.4 4.0 3.6
208 2 1.8 1.8

121. cyanide 73 3 0.004 0.008 0.007 0.006
106 7 3.0 4.0 6.0 4.3
208 2 <0.01 <0.01

122. lead 73 7 0.05 80 1 40.5
106 7 40 40
152 3 11 4.6 4.7 6.8
208 2 92.2 . 92.2



Table V-2 (Continued)

SECONDARY LEAD SAMPLING DATA
BATTERY CRACKING

RAW WASTEWATER

Concentrations
Stream Sample (mg/1. Except as Noted)

Pollutants (a) Code Typet ~ource Day I Day 2 Day 3 Average

123. mercury 73 7 0.0001 0.0014 0.0061 0.00375
106 7 0.0101 0.0101
152 3 0.0004 0.0003 0.0005 0.0004
208 2 <0.62 <0.62

124. nickel 73 7 <0.005 I ND
106 7 2 2
152 3 0.65 0.98 1.1 0.91
208 2 0.94 0.94

\0
126. silver 73 1 <0.02 0.32 0.32

.... 106 7 0.16 0.16
w 152 3 0.34 0.03 0.03 0.31

121. thallium 73 1 <0.1 0.8 0.8
106 7 I 1
152 3 <0.001 <0.001 <0.001 <0.001

128. zinc 73 1 0.1 5 3 4
106 7 10 10
152 3 3.1 4.8 4.0 4
208 2 7.6 7.6

Nonconventional

ammonia 152 2 0.02 7.9 1.5 5.1

chemical oxygen demand 73 7 384 384
(COD) 106 7 174 174

phenols (total; by 4-AAP 73 2 0.001 0.003 0.017 0.007
method) 106 2 0.022 0.016 0.009 0.01567

208 2 <0.004 <0.004

total organic carbon 73 7 330 330
(TOC) 106 7 69 69



Stream Sample
Pollutants (a) Code ~et

Conventionals

oil and grease 73 1
106 1

total suspended solids 73 7
(TSS) 106 7

152 3
208 5

\0 pH (standard units) 73 1.... 106 1
~ 152 1

208 1

Table V-2 (Continued)

SECONDARY LEAD SAMPLING DATA
BATTERY CRACKING

RAW WASTEWATER

Concentrations
(mg!l, Except as Noted)

SOurce- -- Day 1 I>sf£Da:y-T--- Average

65 56 56 59.0
8 7 6 7.0

10,050 10,050
1,447 1,447

270 300 400 323
0.2 0.2

2 2 2
1.1 0.6

1.9 1.7 1.0
0.6

tsample type: Note: These numbers also

I 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

* - Less than or equal to 0.01 mg!l.

** - Less than or equal to 0.005 mg!l.

(a) No samples were analyzed for the acid extractables of toxic organic pollutants. Six samples were analyzed for the
pesticide fraction; none was reported present above its analytical quantification limit.

apply to subsequent sampling data tables in this aection.



Table V-3

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

(l/kkg of lead produced from smelting)

Production Production
Percent Normalized Normalized

Plant Code Recycle Water Use Discharge Rate

266 0 3,252 3,252
26001 100 151,'050 0

272 83.7 40,411 6,587
265 (a) 83.3 11,433 1,909
265 93.3 25,507 1,776
234 100 942 0
222 97.8 NR NR

(a) Plant 265 controls air emissions on two furnaces with two
different scrubbers.

NR - Present but data not reported in dcp.
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Table V-4

SECONDARY LEAD SAMPLING DATA
BLAST AND REVERBERATORY FURNACE SCRUBBER LIQUOR

RAW WASTEWATER

1)sj 1 Day2--Day 3 Average

\0
I--'
0-.

Stream Sample
Pollutants (a) Code ....!H.e Source

Toxic Pollutants

122. lead 176 1

Conventional

total suspended solids 176 1
(TSS)

Concentrations
(mg/l. Except as Noted)

23

28.000

23

28.000

(a) This sample was analyzed only for the two pollutants reported above.



Table V-5

WATER USE AND DISCHARGE RATES FOR KETTLE WET AIR
POLLUTION CONTROL

(l/kkg of lead produced from kettle furnaces)

Production Production
Percent Normalized Normalized

Plant Code Recycle Water Use Discharge Rate

26001 100 151,050 0
655 100 3,071 0
391 100 361 0
273 91.7 21,900 1,818
264 96 1,845 74
250 1,718 0*
225 100 11,373 0
224 100 5,724 0
223 100 7,089 0

*100 percent of the wastewater is recycled to decasing washing.
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Table V-6

SECONDARY LEAD SAMPLING DATA
KETTLE SCRUBBER LIQUOR

RAW WASTEWATER

Concentrations
Stream Sample (mg/1, Except as Noted)

Pollutants (a) Code Type Source Day 1 Day 2 Day 3 Average

Toxic Pollutants

115. arsenic 151 3 40 60 50 50

117. beryllium 151 3 0.001 0.008 0.001 0.003

118. cadmium 151 3 1.2 0.43 0.41 0.68

119. chromium 151 3 0.003 0.002 0.001 0.002

120. copper 151 3 0.59 1.1 0.73 0.807

\0
122. lead 151 3 75 95 29 66.3

I-'"
00 123. mercury 151 3 0.0003 0.0025 0.0027 0.0018

124. nickel 151 3 0.37 0.32 0.54 0.41

126. silver 151 3 0.003 0.002 0.002 0.0023

128. zinc 151 3 0.17 0.17 0.15 0.16

Nonconventional

ammonia 151 1 22 25 29 25.33

Conventional

total suspended solids 151 3 240 550 340 376.7
(TSS)

pH (standard units) lSI . n 1 8.0 7.8J. o.J.

(a) No samples were analyzed for either the acid or extractable volatile fractions of the toxic organic pollutants.
Three samples were analyzed for the pesticide fraction; none was detected above its analytical quanti
fication limit.



Table V-7

WATER US E AND DISCHARGE RATES FOR CASTING CONTACT COOLING
(l/kkg of lead cast)

Production Production
Percent Normalized Normalized

Plant Code Recycle Water Use Discharge Rate

4211 100 (a) 171 0
26001 100 504 0

427 0 120 120
422 0 963 963
248 0 5 5
244 0 184 184
234 0 22 22
046 100 705 0
224 0 33 33
247 NR (b) (b)
252 NR (b) (b)

(a) 100 percent recycle or evaporation.

(b) Reported in dcp as "insignificant".

NR - Not reported in dcp.
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Table V-8

SECONDARY LEAD SAMPLING DATA
MISCELLANEOUS
RAW WASTEWATER

Concentrations
Stream Sample (mg/l, Except as Noted)

Po11utants(a) Code Type Source Day 1 Day 2 Day 3 Average

Toxic Pollutants

23. chloroform 20 I 0.024 0.012 0.018 0.018
75 2 0.049 0.018 0.079 0.047

39. f1uoranthene 75 6 * 0.027 0.027

44. methylene chloride 20 1 0.06 ND ND 0.06

56. nitrobenzene 20 7 ND
108 2 0.016 0.016

66. bis(2-ethy1hexy1) 20 7 0.027 0.027
phthalate 75 6 0.575 0.865 0.865

108 2 0.031 0.031

67. butyl benzyl phthalate 75 6 * 0.089 0.089
\0
N 68. di-n-~uty1 phthalate 20 7 0.031 0.031
0 108 2 0.014 0.014

69. di-n-octyl phthalate 75 6 * 0.019 0.019

76. chrysene (b) 20 7 <0.04 <0.04
75 6 ND 0.139 0.139 .

108 2 ND

78. anthracene (c) 20 7 <0.04 <0.04

81. phenanthrene (c) 108 2 * *
84. pyrene 75 6 * 0.038 0.038

87. trichloroethylene 20 1 ND * <0.27 *
li4. antimony 20 7 16 16

75 6 <0.1 45 45
76 1 <0.1 0.6 0.6
77 1 <0.1 11 11

108 2 83 83

115. arsenic 20 7 3 3
75 6 <0.01 6.4 6.4
76 1 <0.01 0.01 0.01
77 1 <0.01 1.2 1.2

108 2 16 16



Table V-8 (Continued)

SECONDARY LEAD SAMPLING DATA
MISCELLANEOUS
RAW WASTEWATER

Concentrations
Stream Sample (mg/l, Except as Noted)

Po11utants(a) Code Type Source Day 1 Day 2 Day 3 Average

120. copper 20 7 3 3
75 6 0.01 3 <0.006 3

108 2 10 10

121. cyanide 20 7 <0.001 <0.001 0.004 0.002
75 6 0.007 0.006 0.013 0.0087

108 2 0.006 0.006

122. lead 20 7 7 7
75 6 . 0.05 80 <0.02 40

108 2 7 7
175 1 9.9 9

123. mercury 20 7 0.006 0.006
75 6 0.0001 0.0007 <0.0001 0.0004

\0
108 2 0.0126 0.0126

N
124.~ nickel 20 7 1 1

75 6 <0.005 <0.9 <0.005 <0.45
108 2 2 2

126. silver 20 7 <0.25 <0.25
75 6 <0.02 0.04 0.04
76 1 <0.02 <0.02 <0.02
77 1 <0.02 <0.02 <0.02

108 2 0.07 0.07

127. thallium 20 7 <0.05 <0.05
75 6 <0.1 0.3 0.3
76 1 <0.1 <0.1 <0.1
77 1 <0.1 <0.1 <0.1

108 2 0.5 0.5

128. zinc 20 7 3 3
75 6 0.1 4 0.6 2.3

108 2 20 20
Nonconventiona1

ammonia 20 1 4.86 25.08 6.42 12.12

chemical oxygen demand 20 7 65 65
(COO) 75 2 152 152

108 2 144 144



Table V-8 (Continued)

SECONDARY LEAD SAMPLING DATA
MISCELLANEOUS
RAW WASTEWATER

Concentrations
Stream Sample (mg/l, Except as Noted)

Pollutants (a) Code Type Source Day 1 Day 2 Day 3 Average

phenols (total; by 4-AAP 20 1 0.007 0.012 0.006 0.0083
method) 75 2 0.006 0.018 0.01 0.011

108 2 0.01 0.01

total organic carbon 20 7 4 4
(TOC) 75 2 44 44

108 2 70 70

Conventional

.oil and grease 20 1 76 23 22 40.3
75 2 23 36 16 25

108 1 7 7

total suspended solids 20 7 428 428
\0 (TSS) 75 2 1,122 1,122
N 108 2 836 836
N 175 1 <1 <1

pH (standard units) 20 1 1.2 1.2 2.2
75 1 2 3 2

108 1 0.8

(a) One sample was analyzed for the acid extractable toxic organic pollutants, and eight samples were analyzed
for the pesticide fraction; none of these pollutants was reported present above its anaiytical quantifica
tion limit.

(b) Chrysene, in stream code 20 only, is reported with anthracene and phenanthrene.

(c) Reported together.



Table V-9

SECONDARY LEAD SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT A

Concentrations
Stream Sample (mg/l, Except as Noted)

Pollutants Code Type Source ~ 1 Day 2 Day 3 Avera~
~------- --

!~~!.c Pol!!:!tants

23. chloroform 74 2 0.017 0.015 0.037 0.023

66. bis(2-ethy1hexy1) 74 6 0.575 0.021 0.021
phthalate

67. butyl benzyl phthalate 74 6 * NO NO

69. di-n-octyl phthalate 74 6 * ND NO

114. antimony 74 6 <0.1 20 20

115. arsenic 74 6 <0.01 2.9 2.9

IoD 117. beryllium 74 6 <0.001 <0.01 <0.001 <0.0055
N
w 118. cadmium 74 6 0.03 0.4 <0.002 0.4

119. chromium 74 6 <0.005 0.2 0.03 0.12

120. copper 74 6 0.01 1 0.2 0.6

12l. cyanide 74 6 <0.001 <0.001 <0.001 <0.001

122. lead 74 6 0.05 6 0.2 3.1

123. mercury 74 6 0.0001 0.0004 0.0004 0.0004

124. nickel 74 6 <0.005 0.6 <0.005 0.6

126. silver 74 6 <0.02 <0.02 <0.02

127 . thallium 74 6 <0.1 0.2 0.2

128. zinc 74 6 0.1 3 0.7 1.85



Table V-9 (Continued)

SEOONDARY LEAD SAMPLltc DATA
TREATMENT PLANT SAMPLES - PLANT A

Day-r. . Day 2 Day 3

Concentrations
(ag/l, Except as Noted)

Pollutants

Nonconventional

chemicsl oxygen demand
(COD)

chloride

phenols (total; by
4AAP method)

total organic carbon
(TOC)

Conventional--------

Stre811 Sample
Code -'!ne Source

74 2

74 2

74 2

74 2

32

309

0.008

19

0.01 0.007

Average

32

309

0.008

19

\0
N
.po

oil and grease

total suspended solids
(TSS)

pH (standard units)

74

74

74

2

2

1

3

351

2

ND

3

28

4

15.5

351



Table V-lO

SECONDARY LEAD SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT B

Concentrations
Stream Sample (mg/l. Except as Noted)

Pollutants Code T~ Source Day 1 Day 2 Day 3------xvel"age----
Toxic Pollutants

114. antimony 206 2 1.22 1.22
207 2 1.13 1.13

118. cadmium 206 2 0.03 0.03
207 2 0.11 0.11

119. chromium 206 2 0.09 0.09
207 2 0.09 0.09

120. copper 206 2 0.04 0.04
207 2 0.16 0.16

122. lead 206 2 0.27 0.27
207 2 11.7 11.7

..")
123. 206 2 <0.0002 <0.0002I,) mercury

:"1 207 2 0.00066 0.00066

124. nickel 206 2 0.15 0.15
207 2 0.14 0.14

128. zinc 206 2 0.06 0.06
207 2 0.58 0.58

Nonconventional

phenols (total; by 206 5 <0.004 <0.004
4-AAP method) 207 5 <0.004 <0.004

Conventional--------
total suspended solids 206 5 0.01 0.01

(ISS) 207 5 0.05 0.05

pH (standard units) 206 5 8.3
207 5 1.4



Table V-ll

SECONDARY LEAD SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT C

Concentrations
Stream Sample (mg/l. Except as Noted)

Pollutants Code T~ Source Day 1 Day 2 Day 3 Average

Toxic Pollutants

23. chloroform 107 2 0.028 0.03 0.03

30. 1.2-trans-dichloro- 107 2 0.026 0.013 0.0195
ethylene

66. bis(2-ethy1hexyl) 107 2 0.0199 0.022 0.0205
phthalate

87. trichloroethylene 107 2 <0.02800 * *
114. antimony 107 2 <0.1000 1.1 0.5

109 1 0.7 0.7

118. cadmium 107 2 0.02 <0.002 0.02

119. chromium 107 2 0.07 0.04 0.055
\0

120. 107 2 0.02 0.03 0.025N copper
0'

121. cyanide 107 2 0.001 <0.001 0.001

122. lead 107 2 0.2 0.2 0.2

123. mercury 107 2 <0.1 <0.1 <0.1

124. nickel 107 2 0.02 <0.005 0.01

127. thallium 107 2 <0.1 0.1 0.1

128. zinc 107 2 0.1 0.1 0.1

Nonconventional

chemical oxygen 107 2 55 63 59
demand (COD)

total organic carbon 107 2 21 48 34.5
(TOC)

uhenols (total: by 107 2 0.006 0.004 0.005
4-AAP Method)



Table V~ll (Continued)

SECONDARY LEAD SAMPLING DATA
TREATMENT PLANT SAMPLES ~ PLANT C

s-~---~-mlY-l-- --ruWr- - - Day-r ---Average

Concentrations
(mgt1. Except as Noted)

\0
N
......

Stream Sample
Pollutants Code 2n?e

Conventional

oil and grease 101 1

total suspended solids 101 2
(TSS)

pH (standard units) 101 1

4

51

8.8

5

84

4.5

61.5

8.8



Table V-12

SECONDARY LEAD SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT D

Concentrations
Stream Sample (is/I, Except as Noted)

Pollutants Code T~ Source Day Day 2 Day 3 Avera&!---
Toxic Pollutants--------------

23. chloroform 21 1 0.063 ND * 0.0315

44. methylene chloride 21 1 0.05 ND ND 0.05

68. di-n-butyl phthalate 21 7 0.044 0.04

114. antimony 21 7 2 2

115. arsenic 21 7 0.00025 0.00025

118. cadmium 21 7 0.414 0.414

119. chromium 21 7 0.032 0.032

120 copper 21 7 1.25 1.25
1.0
N 121. cyanide 21 7 0.002 0.001 0.002 0.0017
00

122. lead 21 7 4.19 4.19

123. mercury 21 7 0.0001 0.0001

124. nickel 21 7 0.52 0.52

125. selenium 21 7 0.005 0.005

126. silver 21 7 <0.025 <0.025

128. zinc 21 7 1.25 1.25

Nonconventional--------

ammonia 21 1 7,040 8,040 14,400 9,830

chemical oxygen demand 21 1 28 28
(COO)

total organic carbon 21 1 13 13
(TOC)

phenols (total; by 21 1 0.007 0.01 0.047 0.021
t.-AAP method)



Table V-12 (Continued)

SECONDARY LEAD SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT D

Concentrations
(mg/l t Except as No~ed) _

\0
N
\0

Stream Sample
Pollutants Code -!IP.e

Conventional--------
oil and grease 21 1

total suspended solids 21 1
(TS5)

pH (standard units) 21 1

6

177

8.5

6

8.6

4

6.8

5

177



Table V-13

SECONDARY LEAD SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT E

Concentrations
Stream Sample (mg/l, Except as Noted)

Pollutants Code Type Source Day 1 Day 2 Day 3 ------Xverage

Toxic Pollutants

66. bis(2-ethylhexyl) 153 2 * * *phthalate 154 1 * 0.02 * 0.0067
155 1 0.02 * * 0.067
156 2 * * 0.1 0.033

68. di-n-butyl 153 2 ND ND
phthalate 154 1 ND ND ND

155 1 * ND ND *156 2 ND ND ND ND

76. chrysene 155 1 * ND * *156 2 ND ND ND

78. anthracene (a) 155 1 * * * *81. phenanthrene (a) 156 2 ND NO NO

114. antimony 153 2 0.2 0.3 0.25
154 1 0.3 1.3 1.4 1

\0 156 2 9 1.5 0.5 3.7
w
0 115. arsenic 153 2 0.03 0.16 0.095

155 1 200 160 88 149.3
156 2 18 18 4 13.3

117- beryllium 153 2 0.03 <0.001 <0.03
154 1 0.001 0.004 0.001 0.002
155 1 <0.001 <0.001 0.001 0.0003
156 2 0.002 0.002 0.001 0.017

118. cadmium 153 1 0.048 0.046 0.047
154 1 0.04 0.08 0.12 0.08
155 1 0.29 0.039 0.028 0.119
156 2 1.8 "l I. 1.1 2.0.....

119. chromium 153 2 0.02 0.035 0.28
154 1 0.003 0.006 0.006 0.005
155 1 0.002 0.001 0.001 0.0013
156 2 0.2 0.19 0.21 0.2

120. copper 153 2 0.07 0.08 0.075
154 1 0.07 0.17 0.25 0.163
155 1 0.2 0.07 0.06 0.11
156 2 4.5 4.9 3.6 4.3



Table V-13 (Continuerl)

SECONDARY LEAD SAMPLING DATA
TREATMENT PLANT SAMPLES - PLANT E

Concentrations
Stream Sample (mg/l, Except as Noted)

Pollutants Code -~ 'Source Day 1 Day 2 Day~----AVerage--- ---
122. lead 153 3 1.7 0.72 1.21

154 1 0.19 0.42 0.69 0.43
155 1 40 39 36 38.3
156 2 11 7.8 7.6 8.8

123. mercury 153 2 0.0003 0.0004 0.00035
154 1 0.0004 0.0004 0.0003 0.00036
155 1 0.0014 0.001 0.0006 0.001
156 2 0.0009 0.0006 0.0008 0.0008

124. nickel 153 2 0.16 0.111 0.135
154 1 0.13 0.12 0.13 0.1267
155 1 0.11 0.07 0.001 0.0604
156 2 0.92 0.9 1.1 0.973

126. silver 153 2 0.001 0.03 0.015
154 1 0.008 0.002 0.002 0.004
155 1 0.002 0.002 0.006 0.003
156 2 0.004 0.009 0.014 0.009

127. thallium 155 1 <0.001 <0.001 <9.001 <0.001
156 2 0.009 0.003 0.002 0.004

\.0 128. zinc 153 2 0.18 0.09 0.135
UJ 154 1 0.08 0.17 0.3 0.183....... 155 1 0.17 0.03 0.07 0.09

156 2 5.2 5.5 3.4 4.7

NoncolWentional

ammonia 153 2 O.ll 3.4 1. 75
154 1 0.01 2 1.9 1.3
155 1 19 27 27 24
156 2 0.02 3.2 2 1.7

Conventional

total suspended solids 153 2 730 180 455
(TSS) 154 1 24 23 45 30.7

155 1 72 98 120 97
156 2 59 42 27 43

pH (standard units) 153 1 11 8.6
154 1 11 3.6 3.9
155 1 7.6 4.2 7.6
156 1 1.6 1.5 2.3

(a) Reported together.
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SECONDARY LEAD SUBCATEGORY

SECTION VI

SELECTION OF POLLUTANTS

Section V of this supplement presented data from secondary lead
plant sampling visits and subsequent chemical analyses. This
section examines that data and discusses the selection or exclu
sion of pollutants for potential limitation. The legal basis for
the exclusion of toxic pollutants under Paragraph 8(a) of the
Settlement Agreement is presented in Section VI of the General
Development Document.

Each pollutant selected for potential limitation is discussed in
Section VI of the General Development Document. That discussion
provides information about where the pollutant originates (i.e.,
whether it is a naturally occurring substance, process metal, or
a manufactured compound); general physical properties and the
form of the pollutant; toxic effects of the pollutant in humans
and other animals; and behavior of the pollutant in POTW at the
concentrations expected in industrial discharges.

The discussion that follows describes the analysis that was per
formed 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 concentrations
used for the toxic metals were the long-term performance values
achievable by lime precipitation, sedimentation, and filtration.
The concentrations used for the toxic organics were the long-term
performance values achievable by carbon adsorption (see Section
VII of the General Development Document - Combined Metals Data
Base).

CONVENTIONAL AND NONCONVENTIONAL POLLUTANTS

This study examined samples from the secondary lead subcategory
for three conventional pollutant parameters (oil and grease,
total suspended solids, and pH) and four nonconventional
pollutant parameters (ammonia, chemical oxygen demand, total
organic carbon, and total phenols).

CONVENTIONAL AND NONCONVENTIONAL POLLUTANT PARAMETERS SELECTED

The following conventional pollutant parameters were selected for
limitation in this subcategory:

ammonia
total suspended solids (TSS)
pH
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Ammonia was found in all six samples analyzed in concentrations
ranging from 0.2 to 29 mg/l. The values recorded are not above
the treatable concentration of 32 mg/l. Although none of the
concentrations are above the 32 mg/l considered achievable with
ammonia steam stripping, ammonia is selected for limitation.
Only one kettle scrubber wastestream was sampled, and ammonia is
known to be present in this stream with concentrations of 22, 25,
and 29 mg/l. Ammonia is selected for limitation because it is
known to be present in this wastestream and it may occur at
treatable concentrations in this wastestream at other facilities.

Total suspended solids ranged from 240 to 28,000 mg/l in 14
samples. All but two of the observed. concentrations are above
that considered achievable by treatment. Further, most of the
methods used to remove toxic metals do so by converting these
metals to precipitates. Meeting a limitation on total suspended
solids also helps ensure that removal of these precipitated toxic
metals has been effective. For these reasons, total suspended
solids is considered for limitation in this subcategory.

The pH of a wastewater measures its relative acidity or alkalin
ity. In this study, the pH values observed ranged from 0.6 to
8.1. Many harmful effects may be caused by extreme pH values or
by rapid changes in pH. Therefore, pH is considered for limita
tion in this subcategory.

TOXIC POLLUTANTS

The frequency of occurrence of the toxic pollutants in the waste
water samples taken is presented in Table VI-I. These data
provide the basis for the selection or exclusion of specific
pollutants, as discussed below. Table VI-l is based on the raw
wastewater data from streams 73, 75, 208, 106, 108, 151, 152, and
176 (see Section V). Treatment plant sampling data were not used
in the frequency count.

TOXIC POLLUTANTS NEVER DETECTED

Paragraph 8(a) (iii) of the Revised Settlement Agreement allows
the Administrator to exclude from regulation those toxic pollu
tants not detectable by Section 304(h) analytical methods or
other state-of-the-art methods. The toxic pollutants listed
below were not detected in any wastewater samples from this sub
category; therefore, they are not selected for consideration in
establishing limitations:

1. acenaphthene
2. acrolein
3. acrylonitrile
4. benzene
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5.
6.
8.
9.

10.
II.
12.
13.
14.
15.
16.
17.
18.
19.
20.
2l.
22.
24.
25.
26.
27.
28.
29.
30.
3l.
32.
33.
34.
35.
36.
37.
38.
41.
42.
43.
44.
45.
46.
48.
49.
50.
51.
52.
53.
54.
55.
57.
58.
59.
60.
61.

benzidine
carbon tetrachloride
1,2,4-trichlorobenzene
hexachlorobenzene
1,2-dichloroethane
1,1,1-trichloroethane
hexachlorethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane
DELETED
bis(2-chloroethyl) ether
2-chloroethyl vinyl ether
2-chloronaphthalene
2,4,6-trichlorophenol
parachlorometa cresol
2-chlorophenol
1,2-dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene
3,3'-dichlorobenzidine
1,1-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
4-bromophenyl phenyl ether
bis(2-chloroisopropyl) ether
bis(2-chloroethoxy) methane
methylene chloride
methyl chloride
methyl bromide
dichlorobromomethane
DELETED
DELETED
chlorodibromomethane
hexachlorobutadiene
hexachlorocyclopentadiene
isophorone
naphthalene
2-nitrophenol
4-nitrophenol
2,4-dinitrophenol
4,6-dinitro-o-cresol
N-nitrosodimethylamine
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62. N-nitrosodipheny1amine
63. N-nitrosodi-n-propylamine
64. pentachlorophenol
65. phenol
67. butyl benzyl phthalate
72. benzo (a) anthracene
73. benzo(a)pyrene
74. 3,4-benzofluoranthene
75. benzo(k)fluoranthene
79. benzo(ghi)perylene
80. fluorene
82. dibenzo(a,h) anthracene
83. indeno(1,2,3-cd)pyrene
85. tetrachloroethylene
86. toluene
87. trichloroethylene
88. vinyl chloride
89. aldrin
95. a1pha-endosu1fan
97. endosulfan sulfate

105. delta-BHC
113. toxaphene
116. asbestos
125. selenium
129. 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)

TOXIC POLLUTANTS NEVER FOUND ABOVE THEIR ANALYTICAL QUANTIFICA
TION LIMIT

The provision of Paragraph 8(a)(iii) of the Revised Settlement
Agreement excluding from regulation those toxic pollutants which
are not detectable includes those pollutants whose concentrations
fall below EPA's nominal detection limit. The toxic pollutants
listed below were never found above their analytical quantifica
tion concentration in any wastewater samples from this subcate
gory; therefore, they are not selected for consideration in
establishing limitations.

7. chlorobenzene
40. 4-chlorophenyl phenyl ether
70. diethyl phthalate
78. anthracene (a)
81. phenanthrene (a)
90. dieldrin
91. chlordane
92. 4,4'-DDT
93. 4,4'-DDE
94. 4,4'-DDD
96. beta-endosulfan
98. endrin
99. endrin aldehyde

100. heptachlor
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101. heptachlor epoxide
102. alpha-BRC
103. beta-BRC
104. gamma-BRC
106. PCB-1242 (b)
107. PCB-1254 (b)
108. PCB 1221 (b)
109. PCB-1232 (c)
110. PCB-1248 (c)
Ill. PCB-1260 (c)
112. PCB-1016 (c)

(a), (b), (c) Reported together

TOXIC POLLUTANTS PRESENT BELOW CONCENTRATIONS ACHIEVABLE BY
TREATMENT

Paragraph 8(a) (iii) of the Revised Settlement Agreement also
allows the exclusion of toxic pollutants which were detected in
quantities too small to be effectively reduced by technologies
known to the Administrator. The pollutants listed below are not
selected for consideration in establishing limitations because
they were not found in any wastewater samples from this subcate
gory above concentrations considered achievable by existing or
identified treatment technologies. These pollutants are
discussed individually following the list.

23. chloroform
47. bromoform
56. nitrobenzene
71. dimethyl phthalate

117. beryllium
123. mercury

Chloroform was found above its analytical quantification limit in
five of 10 samples analyzed, but the highest concentration
reported was 0.026 mg/l, and identified treatment can reduce its
concentration only to 0.1 mg/l. Chloroform is thus not selected
for further consideration in establishing limitations.

Bromoform was detected in only one of 10 samples, and that one
was below the concentration to which identified treatment can
reduce its concentration (0.05 mg/l). Bromoform is thus not
selected for consideration for limitation.

Nitrobenzene concentrations exceeded the analytical quantifica
tion limit in only one of eight samples, and that one was 0.016
mg/l. This value is below the 0.05 mg/l concentration acheivable
by treatment. Therefore, nitrobenzene is not selected for
consideration for limitation.
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Dimethyl phthalate was not detected in seven of eight samples.
The one exception showed a concentration of 0.013 mg/1. This
value is below the 0.05 mg/l concentration achievable by treat
ment. Dimethyl phenol is thus not selected for consideration for
limitation.

Beryllium exceeded its analytical quantification limit in only
one of 11 samples, with a concentration of 0.03 mg/1. This is
below the concentration to which available treatment can reduce
beryllium concentrations (0.20 mg/1), so beryllium is not
selected for consideration for limitation.

Mercury was detected in 11 of 13 samples; with all of these
values below the 0.036 mg/1 concentration achievable by treat
ment. Therefore, mercury is not selected for consideration for
limitation.

TOXIC POLLUTANTS DETECTED IN A SMALL NUMBER OF SOURCES

Paragraph 8(a) (iii) allows for the exclusion of a toxic pollutant
if it is detectable in the effluent from only a small number of
sources within the subcategory and it is uniquely related to only
those sources. The following pollutants were not selected for
limitation on this basis.

39. f1uoranthene
66. bis(2-ethy1hexy1) phthalate
68. di-n-butyl phthalate
69. di-n-octy1 phthalate
76. chrysene
77. acenaphthylene
84. pyrene

121. cyanide

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.

Fluoranthene was detected in one of five samples analyzed, with a
concentration of 0.027 mg/l. The concentration to which treat
ment is effective is 0.01 mg/1. Since fluoranthene was found in
only one waste stream, and since in the dcp all responding plants
indicated that this pollutant was known to be absent or believed
to be absent, it is not selected for consideration for
limitation.

Bis(2-ethylhexyl) phthalate was found above both its analytical
quantification limit and its treatable concentration (0.01 mg/1)
in five of eight samples, with a maximum concentration of 0.585
mg/l. The presence of this pollutant is not attributable to
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materials or processes associated with the secondary lead
subcategory. It is commonly used as a plaaticizer in laboratory
and field sampling equipment. EPA suspects sample contamination
as the source of this pollutant. Also, in the dcp all responding
plants indicated that this pollutant was known to be absent or
believed to be absent. Therefore, bis(2-ethylhexyl) phthalate is
not selected for consideration for limitation.

Two of eight samples analyzed for di-n-butyl phthalate were found
to contain concentrations above its analytical quantification
limit, one of these above the 0.025 mg/l concentration considered
achievable with treatment. The presence of this pollutant is not
attributable to materials or processes associated with the
secondary lead subcategory. It is commonly used as a
plasticizer in laboratory and field sampling equipment. EPA
suspects sample contamination as the source of this pollutant.
Also, in the dcp all responding plants indicated that this
pollutant was known to be absent or believed to be absent. It is
thus not selected for consideration for limitation.

Di-n-octyl phthalate was found above its analytical quantifica
tion limit (0.01 mg/l) in two of eight samples. The presence of
this pollutant is not attributable to materials or processes
associated with the secondary lead subcategory. It is commonly
used as a plasticizer in laboratory and field sampling equipment.
EPA suspects sample contamination as the source of this pollu
tant. Also, in the dcp all responding plants indicated that this
pollutant was known to be absent or believed to be absent.
Therefore, di-n-octyl phthalate is not selected for consideration
for limitation.

Chrysene was reported present above its analytical quantification
limit in two of eight samples. The two reported concentrations
of chrysene were 0.139 and 0.545 mg/l, which are above the 0.001
mg/l concentration considered attainable with treatment. The
process waste stream that produced the 0.545 mg/l value, also
produced five not detected values at two other facilities.
Chrysene is not considered characteristic of the subcategory
because it was found in only two samples from two different
process wastestreams, Therefore, chrysene is not selected for
consideration for limitation.

Acenaphthylene occurred above its treatable concentration (0.01
mg/l) in only one of eight samples, where it measured 0.035 mg/l.
Two other samples of this waste stream at two different plants
were reported as not detected. This site-specific result is not
sufficient to characterize the whole subcategory, so
acenaphthylene is not selected for consideration for limitations.
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Pyrene exceeded its analytical quantification limit (0.01 mg/l)
in only two of eight samples. The two reported concentrations of
pyrene were 0.013 mg/l and 0.038 mg/l. These two values are from
two different process wastestreams. This site-specific result is
not sufficient to characterize the whole subcategory. Also, in
the dcp all responding plants indicated that this pollutant was
known to be absent or believed to be absent. Therefore, pyrene
is not selected for consideration for limitation.

Cyanide was found at a treatable concentration in three of 11
samples, all at the same plant. All three concentrations (3.0,
4.0, and 6.0 mg/l) that were reported above the 0.047 mg/l
concentration considered attainable are from the same plant.
Because of the site-specificity of this result, cyanide not
selected for consideration for limitation.

TOXIC POLLUTANTS SELECTED FOR FURTHER CONSIDERATION FOR
LIMITATIONS

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

114. antimony
115. arsenic
118. cadmium
119. chromium
120. copper
122. lead
124. nickel
126. silver
127. thallium
128. zinc

Eight of 11 samples analyzed for antimony exhibited concentra
tions over the treatable concentration (0.47 mg/l). Most of
these were above 10 mg/l, with a maximum of 95 mg/l. Antimony is
thus selected for further consideration for limitation.

Arsenic was found above its treatable concentration (0.34 mg/l)
in all 10 samples analyzed. Treatable concentrations ranged from
0.6 to 16.0 mg/1. Arsenic is thus selected for further consi
deration for limitation.

Twelve of 13 samples analyzed for cadmium were found to have
concentrations in excess of the treatable concentration (0.049
mg/l). Treatable concentrations ranged from 0.41 to 4.8 mg/l.
Therefore, cadmium is selected for further consideration for
limitation.
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Chromium was found to exceed its treatable concentration (0.07
mg/l) in eight of 13 samples, with a maximum of 1 mg/l. There
fore, chromium is selected for further consideration for limita
tion.

Copper was found above its treatable concentration (0.39 mg/l) in
12 of 13 samples analyzed, with a maximum of 10 mg/l. Therefore,
copper is selected for further consideration for limitation.

Lead was detected above its treatable concentration (0.08 mg/l)
in 13 of 14 samples analyzed. Treatable concentrations ranged
from 4.6 to 95.0 mg/l, with the majority above 10 mg/l. Lead is
thus selected for further consideration for limitation.

Nine of 13 samples analyzed for nickel exhibited concentrations
exceeding its treatable concentration (0.22 mg/l). Two sam
ples had concentrations of 2 mg/l. Therefore, nickel is selected
for further consideration for limitation.

Eleven samples were analyzed for silver. Reported results
included concentrations of 0.16, 0.32, and 0.34 mg/l, all three
above the 0.07 mg/l treatable concentration. Therefore, silver
is selected for further consideration for limitation.

Thallium, for which treatment is effective above 0.34 mg/l, was
found in three of 11 samples at 0.5, 0.8, and 1.0 mg/l. There
fore, thallium is selected for further consideration for limita
tion.

Zinc was found above its treatable concentration (0.23 mg/l) in
10 of 13 samples analyzed. Six of these were above 5 mg/l, with
a high of 20 mg/l. Zinc is thus selected for further
consideration for limitation.
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Table VI-I

~ OF OCClRRENCE OF 'IDXIe POWJl'ANIS
SEal'IDf\RY LFAD
RAW~ATER

Analytical Detected Detected
Quantification Treatable Nuoher of tbJber of Detected Below Below Treat- MxJve Treat-
Concentration Concentration Streams Sauples Quantification able Concen- able Concen-

Pollutant (mg/l) (a) (mg/l) (b) Analyzed Analyzed ND Concentration tration tration

.1. acenaphthene 0.010 0.010 6 8 8
2. acrolein 0.010 0.100 4 10 10
3. aerylonitrUe 0.010 0.01 4 10 10
4. benzene 0.010 0.05 - 0.10 4 10 10
5. benzidine 0.010 0.01 6 8 8
6. carbon tetrachloride 0.010 0.05 4 10 10
7. chlorobenzene 0.010 0.025 4 10 9 1
8. 1,2 ,4-trich1orobenzene 0.010 0.01 6 8 8
9. hexach1orobenzene 0.010 0.01 6 8 8

10. l,2-dichloroethane 0.010 0.1 4 10 10
11. l,l,l-trich1oroethane 0.010 0.01 4 10 10
12. hexach1oroethane- 0.010 0.01 6 8 8
13. 1,l-dichloroethane 0.010 0.01 4 10 10

\D
14. l,l,2-trichloroethane 0.010 0.1 4 10 10

+:-- 15. l,l,2,2-tetrach1oroethsne 0.010 0.05 4 10 10
00 16. chloroethane 0.010 0.01 4 10 10

17. bis(ch10r0methy1) ether 0.010 0.01 4 10 10
18. bis(2-ch1oroethyl) ether 0.010 0.01 6 8 8
19. 2-ch1oroethyl vinyl ether 0.010 0.01 4 10 10
20. 2-chloronaphtha1ene 0.010 0.01 6 8 8
21. 2,4,6-trich1oropheno1 0.010 0.025 1 1 1
22. parach1oraoeta cresol 0.010 0.05 1 1 1
23. chloroform 0.010 0.1 4 10 5 5
24. 2-chloropheno1 0.010 0.05 1 1 1
25. l,2-dich10r0benzene 0.010 0.05 6 8 8
26. l,3-dich1orobenzene 0.010 0.01 6 8 8
27. l,4-dich1orobenzene 0.010 0.01 6 8 8
28. 3,3' -dichlorobenzidine 0.010 0.01 6 8 8
29. l,l-dichloroethylene 0.010 0.1 4 10 10
30. l,2-trans-dichloroethylene 0.010 0.1 4 10 10
31. 2,4-<JIdUorophenol 0.010 0.01 1 1 1



Table VI-I (Contimed)

~ OF ro:uumo: OF 'roXIe POUl1l'AN1'S
SECDmARY LEAD
RAW~

Analytical Detected Detected
Quantification Treatable tblber of tbWer of Detected Below Below Treat- Above Treat-
Concentration Concentration Streams Saq>les Quantification able Concen- able Concen-

Pollutant (mg/l) (4) (./1) (b) Analyzed Analyzed NO Concentration tration tration

32. 1.2-dichloropropane 0.010 0.01 4 10 10
33. 1.3-d1chloropropyIene 0.010 0.01 4 10 10
34. 2 ,4-diJDethyIphenol 0.010 0.05 1 1 1
35. 2.4-dinitrotoluene 0.010 0.05 6 8 8
36. 2.6-dinitrotoluene 0.010 0.05 6 8 8
31. 1.2-diphenylhydraz1oe 0.010 0.05 6 8 8
38. ethylbenzene 0.010 0.05 4 10 10
39. fluoranthene 0.010 0.01 6 8 1 1
40. 4-chlorophenyl phenyl ether 0.010 0.01 6 8 7 1
41. 4-br<mJpheny1 phenyl ether 0.010 0.01 6 8 8
42. bis(2-chloroisop~yl)ether 0.010 0.01 6 8 8
43. bis(2-chloroetroxy methane 0.010 0.01 9 11 17

\.0 44. methy1ene chloride 0.010 0.10 4 10 10
~ 45. methyl chloride 0.010 0.01 4 10 10
\.0 46. methyl bromide 0.010 0.01 4 10 10

47. brallOfoDll 0.010 0.05 4 10 9 1
48. dichlorobr<XlKllllethane 0.010 0.10 4 10 10
49. trlchlorofluorauethane 0".010 0.01 4 10 10
50. dichl0r0difluoromethane 0.010 0.01 4 10 10
51. chlorodihraJlClllethane 0.010 0.10 4 10 10
52. hexachlorobutadi.ene 0.010 0.01 6 8 8
53. rexachlorocyclopeatadielle 0.010 0.01 6 8 8
54. isophorone 0.010 0.05 6 8 8
55. naphthalene 0.010 0.05 6 8 8
56. nitrobenzene 0.010 0.05 6 8 7 1
57. 2-nitrophenol 0.010 0.01 1 I 1
58. 4-nitrophenol 0.010 0.05 1 1 1
59. 2.4-dinitrophenol 0.010 0.025 1 1 1
60. 4.6-dinitro-o-cresol 0.010 0.025 1 1 1
61. N-nitrosodimethy1amine 0.010 0.01 6 8 B



Table VI-I (ContinJed)

~ OF 0C<llWl«:E OF 'IDXIC OOlliJrANrS
SECmDARY LEAD
RAW WASTEWA'lEl.

Analytical Detected Detected
Quantification Treatable Nuober of Nuober of Detected Below Below Treat- Above Treat-
Concentration Concentration Streams Saq>les Quantification able Concen- able Concen-

Pollutant (11£/1) (a) (mg/l) (b) Analyzed Analyzed NO Concentration tration tration

62. N-nitrosodiphenylsmine 0.010 0.01 6 8 8
63. N-nitrosodi-n-propylamine 0.010 0.01 6 8 8
64. pentachlorophenol 0.010 0.01 1 1 1
65. phenol 0.010 0.05 1 1 1
66. bis(2-ethy1.hex:yl) phthalate 0.010 0.01 6 8 1 2 5
67. butyl benzyl phthalate 0.010 0.001 - 0.01 6 8 7 1
68. di-n-butyl phthalate 0.010 0.025 6 8 6 2 1 1
69. di-n-octy1 phthalate 0.010 0.01 6 8 5 1 2
70. diethyl phthalate 0.010 0.025 6 8 8 8
71. diJrethy1 phthalate 0.010 0.025 6 8 7 1
72. benzo(a)anthracene 0.010 0.01 6 8 8
73. benzo(a)pyrene 0.010 0.01 6 8 8
74. 3,4-benzofluoranthene 0.010 0.01 6 8 8

"" 75. benzo(k)fluoranthene 0.010 0.01 6 8 8
U1

76. chrysene 0.010 0.001 6 8 6 20
77. acenaphthy1ene 0.010 0.01 6 8 7 1
78. anthracene (c) 0.010 0.01 6 8 7 1
79. benzo(ghi)perylene 0.010 0.01 6 8 8
80. fluorene 0.010 0.01 6 8 8
81. phenanthrene (c)
82. dibenzo(a,h)anthracene 0.010 0.01 6 8 8
83. indeno(l,2,3-cd)pyrene 0.010 0.01 6 8 8
84. pyrene 0.010 0.001 - 0.01 6 8 6 2
85. tetrachloroethylene 0.010 0.05 4 10 10
86. toluene 0.010 0.05 4 10 10
87. trichloroethylene 0.010 0.01 4 10 10
88. vinyl chloride 0.010 0.01 4 10 10
89. aldrin 0.005 0.001 5 8 8
90. dieldrin 0.005 0.01 5 8 6 2
91. chlordane 0.005 0.01 5 8 5 3
92. 4.4'-oor 0.005 0.01 5 8 6 2
93. 4.4'-DlE 0.005 0.01 .5 8

,
20



Table VI-I (Continued)

F'RfQJEtCY OF ocaJUU2D: OF 'IDXIC POU1Jl'ANl'S
SEXXHlt\RY LEAD
RAW WASTE.WA'Im

Analytical Detected Detected
Quantification Treatable NlmDer of Nuober of Detected Below Below Treat- A1:><M! Treat-
Concentration Concentration Streso; S8q?les Quantification able Goncen- able Concen-

Pollutant (~/1) (a) (oWl) (1,) Analyzed Analyzed ND Concentration tration tration

94. 4,4'-000 0.005 0.01 5 8 7 1
95. alpha-end06u1fan 0.005 0.001 5 8 8
96. beta-erdoeulfan 0.005 0.01 5 8 7 1
97. endosu1fan sulfate 0.005 0.01 5 8 8
98. endrin 0.005 0.01 5 8 7 1
99. endrin aldehyde 0.005 0.01 5 8 7 1

100. heptachlor 0.005 0.01 5 8 5 3
101. heptachlor epoxide 0.005 0.01 5 8 6 2
102. alpha-BIt: 0.005 0.01 5 8 7 1
103. beta-BfC 0.005 0.01 5 8 5 3
104. ganms-BIt: 0.005 0.01 5 8 5 3

\0
105. delta-BIC 0.005 0.01 5 8 8

V1 106. PCB-1242 (e) (d) 0.005 0.001 5 8 5 3,..... 107. PCB-1254 (c) (d) 0.005
tal. PCB-1221 (c) (d) 0.005
109. PCB-1232 (e) (e) 0.005 0.001 5 8 5 3
110. PCB-1248 (c) (e) 0.005
111. PCB-1260 (e) (e) 0.005
112. PCB-I016 (c) (e) 0.005
113. toxaphene 0.005 0.01 5 8 8
114. antimony 0.100 0.47 7 11 3 8
115. arsenic 0.10 0.34 6 10 10
116. asbestos 10 HFL 10 ttFL 1 1 1
117. beryllillD 0.010 0.20 7 11 10 1
118. cadm1u1I 0.002 0.049 7 13 1 12
119. chromi.lID 0.005 0.07 7 13 3 2 8
120. copper 0.009 0.39 7 13 1 12
121. cyanide (f) 0.02 0.20 5 11 1 4 3 3
122. lead 0.020 0.08 8 14 1 13



Table VI-I (Cont1IlJed)

~ OF~ OF 'roXIe RlWJrANl'S
Sl'lXtmt\RY lEAD
RAW WAS'l'EWA'l'm

Pollutant

123. mercury
124. nickel
125. seleniual
126. silver
127. thalliUIII
128. zinc
129. 2,3,7,8-tetradhlorod~

p-dioxin (Ta)D)

Analytical
Quantification Treatable tbJber of fbJber of
Concentration Concentratioo Streams ~les

(aWl) (a) (aWl) (b) Analyzed Analyzed NO

0.0001 0.036 7 13 2
0.005 0.22 7 13 4
0.01 0.007 7 11 11
0.02 0.07 7 11 I
0.100 0.34 7 11 7
0.050 0.23 7 13

Not Analyzed

Detected Detected
Detected Below Below Treat- Above Treat-
Quantification able Concert- able Concen-
Concentration tration tration

11
9

3 4 3
1 3
3 10

\0
VI (a) Analytical quant1ficatioo concentration was reported with the data (see Section V).
N

(b) Treatable concentratioos are based on performance of line precipitation, sedimentation, and
filtration.

(c), (d), (e) Reported together.

(f) Analytical quantification concentration for EPA Metmd 335.2, Total Cyanide Methods
for Chemical Analysis of water and wastes, EPA - faJ/4-79-020, March 1979.



SECONDARY LEAD SUBCATEGORY

SECTION VII

CONTROL AND TREATMENT TECHNOLOGIES

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

CURRENT CONTROL AND TREATMENT PRACTICES

Control and treatment technologies are discussed in general in
Section VII of the General Development Document. The basic
principles of these technologies and the applicability to waste
water similar to that found in this subcategory are presented
there. This section presents a summary of the control and
treatment technologies that are currently applied to each of the
sources generating wastewater in this subcategory. As discussed
in Section V, wastewater associated with the secondary lead
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 specific
sources as well as combined waste streams in Section V.
Generally, these pollutants are present in each of the waste
streams at concentrations above treatability, 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. Fourteen plants in this subcategory
currently have combined wastewater treatment systems, 10 have
lime precipitation and sedimentation, and seven have lime
precipitation, sedimentation and filtration. As such, five
options have been selected for consideration for BPT, BAT, BDT,
BCT, and pretreatment in this subcategory, based on combined
treatment o£ these compatible waste streams.

BATTERY CRACKING

Wastewater from the battery cracking operation may result from
the following sources:

1. Waste battery electrolyte,
2. Saw or breaker coo~ing water, and
3. Area washdown.

The combined wastewater from these sources has the characteris
tics of the battery electrolyte; pollutant concentrations are
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dependent on the amount of dilution from the other water sources.
In general, this wastewater is characterized by treatable concen
trations of suspended and dissolved solids, heavy metals, and
arsenic. Of the 32 plants with battery cracking survE~yed, four
do not currently have any control on this stream; they either
discharge it or use contract disposal. The majority neutralize
the spent acid; 14 use ammonia, nine use lime, and two use
caustic to raise the wastewater pH. Alkaline pH also favors the
precipitation of heavy metal salts. Twenty plants provide for
settling of these solids and other suspended solids in sedi
mentation equipment (e.g., clarifiers). Six plants filter the
treated wastewater; in five of these plants the filtration step
occurs after sedimentation and in the other filtration is used
alone to remove suspended solids. Several plants add polymer to
enhance the settling of this wastewater. One plant combines
battery cracking wastewater with stormwater runoff, noncontact
cooling water, water softener backflush and sanitary wastes after
preliminary treatment, consisting of neutralization with ammonia
and sedimentation. Approximately 20 percent of the combined
wastewater is evaporated in a cooling tower and recycled to the
plant process. Cooling tower blowdown is treated by ion exchange
and then discharged. This allows the plant to effectively
recycle or evaporate 90 percent of its wastewater. Treated water
is recycled in four of the plants; others send it to ponds, or
discharge, it either directly or to a POTW.

BLAST AND REVERBERATORY FURNACE WET AIR POLLUTION CONTROL

Air emissions from the blast and reverberatory furnaces may
contain particulate matter which must be removed to meet air
emissions standards. Either dry or wet methods may be used for
particulate control; of the 47 plants surveyed which have blast
reverberatory furnaces, 41 utilize baghouses or dry scrubbers,
while six plants have wet scrubbers to control furnace emissions.
The scrubbing solution contains treatable concentrations of
suspended solids and lead. Five of the six plants with wet
scrubbers recycle a portion of the scrubber water; the average
recycle ratio is 93 percent. Two plants indicate they recycle
100 percent of the scrubber water. The four plants not using 100
percent recycle neutralize this wastewater using either ammonia
(three plants) or caustic (one plant). Two follow this with
sedimentation or filtration. The plant that does not recycle any
of this stream combines it with wastewater from other streams and
sends it to a pond. Treated wastewater is discharged to a POTW
in the other plants not practicing total recycle.

KETTLE WET AIR POLLUTION CONTROL

Kettles used in the refining and alloying operation may produce a
gaseous stream which may require control, primarily to reduce
particulate emissions. Of the plants surveyed, 39 do not control
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kettle emissions, 19 use dry controls (baghouses), and the
remaining nine use wet scrubbers. Kettle scrubber effluent
contains lead, arsenic, other alloying metals, and suspended
solids at treatable concentrations. Eight of the nine plants
with wet scrubbers recycle the scrubber water; the average
recycle ratio is over 98 percent, with six plants reporting 100
percent recycle. The remaining plant utilizes the scrubber
wastewater in the battery cracking operation. Of the two plants
not using total recycle, one treats the blowdown using sodium
carbonate, sedimentation and filtration, while the other does not
treat the blowdown. Both plants discharge the blowdown to a
POTW.

CASTING CONTACT COOLING WATER

Water may be used in the casting operation to accelerate the
cooling of the cast metal. Of the plants surveyed, only 11 use
direct contact cooling. Three plants use total recycle of the
cooling water, four rely on evaporation to eliminate the waste
water, and the remainder discharge wastewater with no treatment.

CONTROL AND TREATMENT OPTIONS CONSIDERED

As the sampling and analytical data in Section V indicate, the
wastewaters from the secondary lead subcategory contain various
types of contaminants. The primary constituents of concern are
dissolved metals, suspended solids, dissolved solids, and pH
extremes or fluctuations. The Agency examined five control and
treatment technology options that are applicable to the
wastewaters from the secondary lead subcategory.

OPTION A

Option A for the secondary lead subcategory requires treatment
technologies to reduce pollutant mass. The Option A treatment
scheme consists of lime and settle treatment (chemical precipita
tion and sedimentation) applied to the combined streams of
battery cracking wastewater, furnace smelting air pollution
scrubbing wastewater, and casting contact cooling water. Chemi
cal precipitation is used to remove metals by the addition of
lime, followed by gravity sedimentation. Suspended solids are
also removed in the process. This option also requires dry
control methods to control air emissions from kettle refining or
alternately, 100 percent recycle of kettle scrubber liquor.

OPTION B

Option B for the secondary lead subcategory requires control and
treatment to reduce the discharge of wastewater volume and pollu
tant mass. Option B includes chemical precipitation and sedimen-
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tation requirements, plus wastewater flow reduction to reduce the
volume of wastewater discharged. Water recycle and reuse are the
principal control mechanisms for flow reduction.

OPTION C

Option C for the secondary lead subcategory consists of Option B,
(in-process flow reduction, lime precipitation, and sedimenta
tion) with the addition of multimedia filtration at the end of
Option B treatment. Multimedia filtration is used to remove
suspended solids, including precipitated metals, below 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 for consistent removal during periods when trlere are
rapid increases in flows or loadings of pollutants to the
treatment system.

OPTION D

Option D for the secondary lead subcategory consists of Option C,
(in-process flow reduction, lime precipitation, sedimentation,
multimedia filtration) with the addition of activated alumina
technology at the end of Option C treatment. The activated
alumina process is used to remove dissolved arsenic which remains
after lime precipitation.

OPTION F

Option F for the secondary lead subcategory consists of Option C,
(in-process flow reduction, lime precipitation, sedimentation,
multimedia filtration) with the addition of reverse oSInosis and
multiple-effect evaporation technology at the end of Option C
treatment. Option F is used for complete recycle of the treated
water by controlling the concentration of dissolved solids.
Multiple-effect evaporation is used to dewater brines rejected
from reverse osmosis.

In Section VI of this supplement, none of the toxic organic
pollutants were selected for further consideration in establish
ing limitations for the secondary lead subcategory. Therefore,
Option E, which includes activated carbon adsorption for organic
removal, is not applicable to this subcategory.
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SECONDARY LEAD SUBCATEGORY

SECTION VIII

COSTS, ENERGY, AND NONWATER QUALITY ASPECTS

This section describes the method used to develop the costs asso
ciated with the control and treatment technologies discussed in
Section VII for wastewaters from secondary lead plants. The
energy requirements of the considered options as well as solid
waste and air pollution aspects are also discussed in this
section. Section VIII of the General Development Document pro
vides background on the capital and annual costs for each of the
technologies discussed herein.

The wastewater streams associated with the secondary lead sub
category are combined into three groups for the purposes of this
section. These three groups are as follows:

1. Battery cracking wastewater (electrolyte and saw water),
2. Smelting furnace and kettle wet air pollution control

wastewaters, and
3. Casting contact cooling water.

These three groups are found in existing plants in the three com
binations shown below. These three combinations are selected for
the purpose of cost estimation because they represent the waste
water combinations that occur most frequently in plants in the
secondary lead subcategory.

Combination

1
2
3

Battery
Cracking

x
X
X

Casting
Contact
Cooling

X

Casting
Contact Cooling
or Wet Air Pol
lution Control

X

Since the wastewater characteristics of combinations 2 and 3 are
similar, these two combinations are considered together in the
cost estimates.

TREATMENT OPTIONS COSTED FOR EXISTING SOURCES

As discussed in Section VII, five control and treatment options
are considered for treating wastewater from the secondary lead
subcategory. Cost estimates, in the form of annual cost curves,
have been developed for each of these control and treatment
options. The control and treatment options are presented
schematically in Figures X-I through X-S, and summarized below.
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OPTION A

Option A for the secondary lead subcategory consists of lime
preciptiation and sedimentation end-of-pipe technology. Total
recycle of kettle wet air pollution control water is also
required for Option A. The cost curves developed for Option A do
not consider the cost for recycling kettle wet air pollution
control water. Therefore, holding tank costs must be added to
the cost obtained from the Option A cost curves to determine the
total cost of Option A.

OPTION B

Option B for the secondary lead subcategory requires control and
treatment technologies to reduce the discharge of wastewater
volume and pollutant mass. The recycle of casting contact cool
ing water through cooling towers and the recycle of wet air pol
lution control water through holding tanks are the control
mechanisms for flow reduction. The Option B end-of-pipe treat
ment technology consists of lime precipitation and sedimentation.
The cost of Option B is determined by adding cooling tower and
holding tank costs (the holding tanks costs for Option B are only
for blast and reverberatory furnace scrubber water) to t:he cost
of Option A.

OPTION C

Option C for the secondary lead subcategory consists of all the
control and treatment technologies of Option B (in-process flow
reduction through cooling towers and holding tanks; and lime pre
cipitation and sedimentation end-of-pipe treatment) with. the
addition of multimedia filtration to the end-of-pipe treatment
scheme. The cost curves developed for Option C do not include
the cost of flow reduction. Therefore, the total cost of Option
C is determined by adding cooling tower and holding tank costs to
the costs obtained from the Option C cost curves.

OPTION D

Option D for the secondary lead subcategory consists of all the
control and treatment technologies of Option C (in-process flow
reduction through cooling towers and holding tanks; and lime pre
cipitation, sedimentation, and multimedia filtration end-of-pipe
treatment) with the addition of activated alumina adsorption to
the end-of-pipe treatment scheme. Flow reduction is not included
in the cost curves developed for Option D. Therefore, holding
tank and cooling tower costs must be added to the costs obtained
from the Option D cost curves to determine the total cost of
Option D.
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OPTION F

Option F for the secondary lead subcategory consists of all the
control and treatment technologies of Option C (in-process flow
reduction through holding tanks and cooling towers; and lime pre
cipitation, sedimentation, and multimedia filtration end-of-pipe
treatment) with the addition of reverse osmosis and multiple
effect evaporation followed by complete recycle to the end-of
pipe treatment scheme. Flow reduction is not included in the
cost curves developed for Option F. Therefore, holding tank and
cooling tower costs must be added to the costs obtained from the
Option F cost curves to determine the total cost of Option F.

The cost curves for the five options summarized above are pre
sented in the figures listed below. The respective options which
the curves are based on are also shown.

Combination

I

2 and 3

Figure VIII-

I - 4

5 - 8

Options Cos ted

A, C, D, F

A, C, D, F

The holding tank and cooling tower cost curves used to determine
flow reduction costs are presented in Figures VIII-9 and VIII-10,
respectively.

NONWATER QUALITY ASPECTS

A general discussion of nonwater quality aspects of the control
and treatment alternatives considered for the nonferrous metals
manufacturing category is contained in Section VIII of the
General Development Document. Nonwater quality impacts specific
to the secondary lead subcategory including energy requirements,
solid waste and air pollution are discussed below.

ENERGY REQUIREMENTS

The methodology used for determining the energy requirements for
the various options is discussed in Section VIII of the General
Development Document. Briefly, the energy usage of the options
is determined using the median wastewater flow in the subcate
gory. The energy usage of the options is then compared to the
energy usage of the median secondary lead energy consumption
plant. As shown in Table VIII-I, the most energy intensive
option is Option F with reverse osmosis and multiple-effect
evaporation, which increases the median energy consumption by
0.27 percent.
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SOLID WASTE

Sludges associated with the secondary lead subcategory will
necessarily contain additional quantities (and concentrations) of
toxic 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 lead 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, sedimenta
tion 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 261.24. Thus, the Agency believes that the wastcewater
sludges will similarly not be EP toxic if the recommendled tech
nology is applied.

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 must test the waste to determine if
the wastes meet any of the characteristics of hazardous waste
(see 40 CFR 262.11).

If these wastes should be identified or are listed as hazardous,
they will come within the scope of RCRA's "cradle to grave"
hazardous waste management program, requiring regulation from the
point of generation to point of final disposition. EPA's genera
tor standards would require generators of hazardous nonferrous
metals manufacturing wastes to meet containerization, labeling,
recordkeeping, and reporting requirements; if plants dispose of
hazardous wastes off-site, they would have to prepare a manifest
which would track the movement of the wastes from the generator's
premises to a permitted off-site treatment, storage, or disposal
facility. See 40 CFR 262.20 45 FR 33142 (May 19, 1980), as
amended at 45 FR 86973 (December 31, 1980). The transporter.
regulations require transporters of hazardous wastes to comply
with the manifest system to assure that the wastes are delivered
to a permitted facility. See. 40 CFR 263.20 45 FR 33151 (May 19,
1980), as amended at 45 FR 86973 (December 31, 1980). Finally,
RCRA Regu1.ations establish standards for hazardous waste treat
ment, sturage, 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).
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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 dump
ing standards, implementing 4004 of RCRA. See 44 FR 53438
(September 13, 1979). The Agency has calculated as part of the
costs for wastewater treatment the cost of hauling and disposing
of these wastes. For more details, see Section VIII of the
General Development Document.

AIR POLLUTION

There is no reason to believe that any substantial air pollution
problems will result from implementation of chemical precipita
tion, sedimentation, multimedia filtration, activated alumina
adsorption, and reverse osmosis. These technologies transfer
pollutants to solid waste and do not involve air stripping or any
other physical process likely to transfer pollutants to air.
Water vapor containing some particulate matter will be released
.in the drift from cooling tower systems; however, the Agency does
not consider this impact to be significant.
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SECONDARY LEAD SUBCATEGORY

SECTION IX

BEST PRACTICABLE CONTROL TECHNOLOGY
CURRENTLY AVAILABLE

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 lead 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 the effluent reduction
benefits from such application, the age of equipment and facili
ties involved, the manufacturing processes used, 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 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 subcategory practice.

TECHNICAL APPROACH TO BPT

The Agency studied 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
plants were sampled and the wastewaters analyzed. Some of the
factors which must be considered in establishing effluent limi
tations 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.
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As explained in Section IV~ the secondary lead subcategory has
been subdivided into four potential wastewater sources. Since
the water use, discharge rates, and pollutant characteristics of
each of these wastewaters is potentially unique, effluent limita
tions will be developed for each of the four subdivisions.

For each of the subdivisions, a specific approach was followed
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 deter
mined 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 ana
lyzed to determine (1) whether or not operations included gener
ated 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. Nonproce13s waste
water such as rainfall runoff and noncontact cooling water is not
considered in the analysis.

Normalized flows were analyzed to determine which flow 'Nas 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 subcategory. The BPT normalized flow is
based on the average of all applicable data. Plants with normal
ized 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 main
tenance to limit water leakage, or reducing excess flow by
turning down a flow valve. It is not believed that theBe
modifications would incur any costs for the plants.

For the development of effluent limitations, mass loadings were
calculated for each wastewater source or subdivision. This cal
culation 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 loadings (milligrams of pollu
tant per metric ton of production unit - mg/kkg) were calculated
by multiplying the BPT normalized flow (l/kkg) by the concentra
tion achievable using the BPT treatment system (mg/l) for each
pollutant parameter to be limited under BPT.

The mass loadings which are allowed under "BPT for each plant will
be the sum of the individual mass loadings for the various waste
water 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 efflu
ent limitations for these combined wastewaters are based on the
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various wastewater sources which actually contribute to the com
bined flow. This method accounts for the variety of combinations
of wastewater sources and production processes which may be found
at secondary lead 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 subcategory.

BPT effluent limitations are based on the average of the dis
charge flow rates for each source; consequently, the treatment
levels which are currently used by the lowest dischargers will be
the treatment technologies most likely required to meet BPT
guidelines. Section VIr discusses the various treatment tech
nologies which are currently in place for each wastewater source.
In most cases, the current treatment levels consist of chemical
precipitation and sedimentation (lime and settle technology) and
a combination of reuse and recycle to reduce flow.

The overall effectiveness of end-of-pipe treatment for the
removal of wastewater pollutants is improved by the applica
tion of water flow controls within the process to limit the
volume of wastewater 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.

In making technical assessments of data, reviewing manufacturing
processes, and assessing wastewater treatment technology options,
both indirect and direct dischargers have been considered as a
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 indirect.

INDUSTRY COST AND POLLUTANT REDUCTION BENEFITS

In balancing costs in relation to effluent reduction benefits,
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
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quality problems attributable to particular point sourc€!s or
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
Company v. Costle, 590 F.2d 1011 (D.C. Cir. 1978).

The methodology for calculating pollutant reduction benefits and
plant compliance costs is discussed in Section X. Tables X-2 and
XII-l show the estimated pollutant reduction benefits for each
treatment option for direct and indirect dischargers. Compliance
costs are presented in Table X-3.

BPT OPTION SELECTION

The BPT treatment scheme (Figure IX-I) selected consists of
complete recycle of kettle scrubber liquor, and chemical
precipitation and sedimentation (lime and settle) end-of-pipe
technology. Dry air pollution control of air emissions from
kettle refining is required; or alternately, complete recycle of
kettle scrubber liquor may be used to achieve zero discharge of
wastewater pollutants. The BPT treatment is equivalent to Option
A described in Section X. The proposed BPT will result in the
removal of approximately 14,350 kg/yr of toxic metal pollutants
and 5,398,900 kg/yr of conventional pollutants from the estimated
raw discharge. The estimated capital cost of BPT is $470,000
(1978 dollars) and the estimated annual cost is $228,000 (1978
dollars).

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 four wastewater sources are discussed below and
summarized in Table IX-I. 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 pro
duction normalizing parameters, or PNP's, are also listed in
Table IX-I.

BATTERY CRACKING

The BPT wastewater discharge rate for battery cracking is 940
l/kkg (225 gal/ton) of lead produced. All 32 of the plants with
this process discharge this wastewater at rates ranging from 80.5
to 5,086 l/kkg (19.3 to 1,220 gal/ton). A distribution of waste
water rates for battery cracking wastewater is presented in
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Section V (Table V-I). None of the plants practice recycle of
this wastewater, therefore the BPT rate is the average discharge
rate of 32 plants. Twenty-three plants meet the BPT discharge
rate.

BLAST AND REVERBERATORY FURNACE WET AIR POLLUTION CONTROL

The BPT wastewater discharge rate for blast and reverberatory
furnace wet air pollut~.on control is 3,380 l/kkg (811 gal/ton) of
lead produced. This rate is allocated only for those plants
having wet air pollution control for smelting operations. Of the
47 plants with this process, seven use air scrubbing devices.
One of the seven plants did not report sufficient production data
to calculate a discharge rate but reported a recycle rate of 97.8
percent. One plant discharges with no recycle. Three plants
practice partial recycle, ranging from 83.3 to 93.3 percent. Two
of the seven plants achieve zero discharge by 100 percent
recycle. Extensive recycling is possible for this wastewater
stream, but a zero discharge may not be technically feasible
unless (1) a recycle system controls dissolved solids buildup;
(2) the wastewater is evaporated; or (3) there is a production
operation that can accept the quality of treated wastewater.
Some of these zero discharge possibilities are site-specific and,
therefore, are not applicable to the secondary lead subcategory
as a whole. The discharge rates from the four discharging plants
range from 1,776 to 6,587 l/kkg (426 to 1,580 gal/ton). The
average of these four discharges is the basis for the BPT rate.
Five of six plants meet the BPT rate. Wastewater rates for blast
and reverberatory furnace wet air pollution control are presented
in Table V-3.

KETTLE WET AIR POLLUTION CONTROL

No BPT wastewater discharge allowance is provided for kettle
scrubbing wastewater. Twenty-eight plants control kettle air
emissions; 19 use dry controls (baghouses), and nine use
scrubbers. Six plants practice complete recycle of the scrubber
liquor and one plant uses the liquor in the battery cracking and
decasing operation. The remaining two plants practice recycle of
91.7 and 96 percent. Since complete recycle of kettle scrubber
wastewater is so widely demonstrated in this subcategory, the
Agency believes that zero discharge of wastewater pollutants is
feasible fo~ all secondary lead kettle wet air pollution control.

CASTING CONTACT COOLING WATER

The BPT wastewater discharge rate for casting contact cooling
water is 221 l/kkg (53.1 gal/ton) of lead cast. Of the 66
secondary lead plants with casting operations, 11 generate
wastewater from the process. Three ftlants practice total recycle
and two plants reported discharging 'insignificant" amounts of
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wastewater. Six plants are once-through dischargers, with flow
rates ranging from 5 to 963 l/kkg (1 to 231 gal/ton). Wastewater
rates for casting contact cooling are presented in Table V-7.
The BPT discharge rate is based on the average of the six dis
charging plants. Ten of the 11 plants using casting contact
cooling water meet the BPT discharge rate.

REGULATED POLLUTANT PARAMETERS

The raw wastewater concentrations from individual operations and
the subcategory as a whole were examined to select certain pollu
tants and pollutant parameters for consideration for limitation.
This examination and evaluation was presented in Section VI. A
total of seven pollutants or pollutant parameters are selected
for limitation under BPT and are listed below:

114. antimony
115. arsenic
122. lead
128. zinc

ammonia
total suspended solids (TSS)
pH

EFFLUENT LIMITATIONS

The treatable concentrations achievable by the proposed BPT
treatment scheme are explained in Section VII of General
Development Document and summarized there in Table VII·-22. The
treatable concentrations (both one day maximum and mon1:hly
average values) are multiplied by the BPT normalized discharge
flows summarized in Table IX-l to calculate the mass of
pollutants allowed to be discharged per mass of product. The
results of these calculations in kilograms of pollutant per
metric ton of product represent the BPI effluent limitations and
are presented in Table IX-2 for each individual waste stream.
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Table IX-l

BPT WASTEWATER DISCHARGE RATES FOR THE SECONDARY LEAD SUBCATEGORY

Wastewater Stream

Battery Cracking

Blast and Reverberatory
Furnace Wet Air
Pollution Control

BPT Normalized
Discharge Rate

l/kkg gal/ton

940 225

3,380 811

Production Normalizing Parameter

kkg of lead scrap produced

kkg of lead produced from smelting

o 0

\0

""""\Jl

Kettle Wet Air
Pollution Control

Casting Contact
Cooling Water 221 53

kkg of lead produced from kettle
furnaces

kkg of lead cast



Table IX-2

BPT EFFLUENT LIMITATIONS FOR THE SECONDARY LEAD SUBCATEGORY

Battery Cracking

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead scrap produced
English Units - lbs/billion lbs. of lead scrap produced

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
Total Suspended Solids
pH

2,697.80 1,193.80
1,964.60 808.40

141.0 122.20
1,250.20 526.40

0.0 0.0
38,540.0 18,800.0

Within the range of 7.5 to 10.0
at all times

Blast and Reverberatory Furnace Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from smelting
English Units - lbs/billion lbs of lead produced from smelting

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
Total Suspended Solids
pH

9,700.60 4,292.60
7,064.20 2,906.80

507.0 439.40
4,495.40 1,892.80

0.0 0.0
138,580.0 67,600.0

Within the range of 7.5 to 10.0
at all times
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Table IX-2 (Continued)

BPT EFFLUENT LIMITATIONS FOR THE SECONDARY LEAD SUBCATEGORY

Kettle Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from kettle furnaces
English Units - lbs/billion lbs of lead produced from kettle

furnaces

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
Total Suspended Solids
pH

o 0
o 0
o 0
o 0
o 0
o 0

Within the range of 7.5 to 10.0
at all times

Pollutant or Pollutant Property

Casting Contact Cooling

Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead cast
English Units - lbs/billion lbs of lead cast

634.84 280.92
462.31 190.23

33.18 28.76
294.20 123.87

0.0 0.0
9,069.20 4,424.0

Within the range of 7.5 to 10.0
at all times

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
Total Suspended Solids
pH
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SECONDARY LEAD SUBCATEGORY

SECTION X

BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE

The effluent limitations which must be achieved by July 1, 1984,
are based on the best control and treatment technology used by a
specific point source within the industrial category or subcate
gory, 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, process
control, and treatment technology optimization.

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

The statutory assessment of BAT considers costs, but does not
require a balancing of costs against effluent reduction benefits
(see Weyerhaeuser v. Costle, 11 ERC 2149 (D.C. Cir. 1978)).
However, in assessing the proposed BAT, the Agency has given
substantial weight to the economic achievability of the
technology.

TECHNICAL APPROACH TO BAT

In pursuing this second round of effluent regulations, 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 five technology
options which could be applied to the secondary lead subcategory
as alternatives for the basis of BAT effluent limitations.

In summary, the treatment technologies considered for BAT are
presented below:
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Option A is based on:

o Chemical precipitation and sedimentation
o Dry air pollution control of kettle refining or alterna

tively, complete recycle of kettle scrubber liquor

Option B is based on:

o Chemical precipitation and sedimentation
o Dry air pollution control of kettle refining or alterna

tively, complete recycle of kettle scrubber liquor
o In-process flow reduction of casting contact cooling

water, blast and reverberatory furnace scrubber liquor,
and battery cracking wastewater

Option C is based on:

o Chemical precipitation and sedimentation
o Dry air pollution control of kettle refining or alterna

tively, complete recycle of kettle scrubber liquor
o In-process flow reduction of casting contact cooling

water, blast and reverberatory furnace scrubber liquor,
and battery cracking wastewater

o Multimedia filtration

Option D is based on:

o Chemical precipitation and sedimentation
o Dry air pollution control of kettle refining or alterna

tively, complete recycle of kettle scrubber liquor
o In-process flow reduction of casting contact cooling

water, blast and reverberatory furnace scrubber liquor,
and battery cracking wastewater

o Multimedia filtration
o Activated alumina adsorption

Option F is based on:

o Chemical precipitation and sedimentation
o Dry air pollution control of kettle refining or alterna

tively, complete recycle of kettle scrubber liquor
o In-process flow reduction of casting contact cooling

water, blast and reverberatory furnace scrubber liquor,
and battery cracking wastewater

o Multimedia filtration
o Reverse osmosis in conjunction with multiple-effect

evaporation for complete recycle of treated water

The five options examined for BAT are discussed in greater detail
below. The first option considered (Option A) is the same as the
BPT treatment technology which was presented in the previous
section.
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OPTION A

Option A for the secondary lead subcategory is equivalent to the
control and treatment technologies which were analyzed for BPT in
Section IX. The BPT end-af-pipe treatment scheme consists of
complete recycle of kettle scrubber liquor, and chemical precipi
tation and sedimentation (lime and settle) end-of-pipe technology
(see Figure X-I). The discharge rates for Option A are equal to
the discharge rates allocated to each stream as a BPT discharge
flow. Dry air pollution control of kettle refining air emissions
is required to achieve zero discharge of wastewater pollutants,
or alternatively, complete recycle of kettle scrubber liquor may
be used.

OPTION B

Option B for the secondary lead subcategory achieves lower
pollutant discharge by building upon the Option A end-of-pipe
treatment technology. Flow reduction measures are added to
Option A treatment, chemical precipitation and sedimentation (see
Figure X-2). These flow reduction measures, including in-process
changes, result in the elimination of some wastewater streams and
the concentration of pollutants in other effluents. As explained
in Section VII of the General Development Document, treatment of
a more concentrated effluent allows achievement of a greater net
pollutant removal and introduces the possible economic benefits
associated with treating a lower volume of wastewater.

Methods used in Option B to reduce process wastewater generation
and discharge rates include the following:

Recycle of Casting Contact Cooling Water Through Cooling Towers

The function of casting contact cooling water is to quickly
remove heat from the newly formed lead ingots. Therefore, the
principal requirements of the water are that it be cool and not
contain dissolved solids at a concentration that would cause
water marks or other surface imperfections. There is sufficient
experience within the category with the cooling and recycling of
casting contact cooling wastewater to assure the success of this
technology using cooling towers or heat exchangers (refer to
Section VII of the General Development Document). A blowdown or
periodic cleaning is likely to be needed to prevent a build-up of
dissolved and suspended solids. (EPA has determined that a
blowdown of 10 percent of the water applied in a process is
adequate.)
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Recycle of Water Used in Wet Air Pollution Control

There are two wastewater sources associated with wet air
pollution control which are regulated under these effluent
limitations:

--Blast and reverberatory furnace scrubber, and
--Kettle scrubber.

Table X-I presents the number of plants reporting wastE~water use
with these sources, the number of plants practicing recycle of
scrubber liquor, and the range of recycle values being used.
Although some plants report total recycle of their scrubber
water, a blowdown or periodic cleaning may be needed to prevent
the buildup of dissolved and suspended solids since the water
picks up particulates and fumes from the air. Since the BPT
discharge rate for the kettle scrubber is zero, no further flow
reduction can be achieved at BAT.

OPTION C

Option C for the secondary lead subcategory consists of in
process flow reduction, chemical precipitation, and sedimentation
treatment of Option B plus multimedia filtration technology added
at the end of Option B treatment (see Figure X-3). Multimedia
filtration is used to remove suspended solids, including precipi
tates 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.

OPTION D

Option D for the secondary lead subcategory consists of in
process flow reduction, chemical precipitation, sedimentation,
and multimedia filtration treatment of Option C with the addition
of activated alumina technology at the end of the Option C treat
ment. The activated alumina process is used to remove dissolved
arsenic which remains after lime precipitation.

OPTION F

Option F for the secondary lead subcategory consists of in
process flow reduction, chemical precipitation, sedimentation,
and multimedia filtration treatment of Option C with the addition
of reverse osmosis and multiple-effect evaporation technology at
the end of the Option C treatment (see Figure X-4). Option F is
used for complete recycle of the treated water by controlling the
concentration of dissolved solids. Multiple-effect evaporation
is used in dewater brines rejected by reverse osmosis.

982



Another treatment technology) activated carbon adsorption (Option
E) was not considered for this subcategory. In Section VI of
this supplement) none of the toxic organic pollutants were
selected for further consideration in establishing limitations
for the secondary lead subcategory. Therefore) Option E) which
includes activated carbon adsorption for organic removal) is not
applicable.

INDUSTRY COST AND POLLUTANT REDUCTION BENEFITS

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

POLLUTANT REDUCTION BENEFITS

A complete description of the methodology used to calculate the
estimated pollutant reduction) or benefit) achieved by the appli
cation of the various treatment options is presented in Section X
of the General Development Document. In short, sampling data
collected during the field sampling program were used to charac
terize the major waste streams considered for regulation. At
each sampled facility, the sampling data was production normal
ized 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 lead subcategory. By multiplying
the total subcategory production for a unit operation by the
corresponding raw waste value) the mass of pollutant generated
for that unit operation was estimated.

The volume of wastewater discharged after the application of each
treatment option was estimated by multiplying the regulatory flow
determined for each unit process by the total subcategory produc
tion. The mass of pollutant discharged was then estimated by
multiplying the achievable concentration values attainable by the
option (mg/l) by the estimated volume of process wastewater dis
charged by the subcategory. The mass of pollutant removed,
referred to as the benefit, is simply the difference between the
estimated mass of pollutant generated within the subcategory and
the mass of pollutant discharged after application of the treat
ment option.

The Agency varied this procedure slightly in computing estimated
BPT discharge in a subcategory where there is an existing BPT
limitation. In this case, EPA took the mass limits from the BPT
limitations (for all pollutants limited at BPT) and multiplied
these limits by the total subcategory production (from dcp).
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(The assumption is that plants are discharging a volume equal to
their BPT allowance times their production.) Where pollutants
are not controlled by existing BPT, EPA used the achievable
concentration for the associated technology proposed in this
document, and multiplied these concentrations by the total
end-of-pipe discharge of process wastewater for the subcategory
(from dcp). The total of both these calculations represents
estimated mass loadings for the subcategory. The pollutant
reduction benefit estimates for direct discharges in the second
ary lead subcategory are presented in Table X-2.

COMPLIANCE COSTS

In estimating subcategory-wide compliance costs, the first step
was to develop uniformly-applicable cost curves, relating the
total costs associated with installation and operation of waste
water treatment technologies to plant process wastewater dis
charge. EPA applied these curves on a per plant basis, a plant's
costs (both capital, and operating and maintenance) being deter
mined by what treatment it has in-place and by its individual
process wastewater discharge (from dcp). The final step was to
annualize the capital costs, and to sum the annualized capital
costs, and the operating and maintenance costs, yielding the cost
of compliance for the subcategory (see Table X-3). These costs
were used in assessing economic achievability.

BAT OPTION SELECTION

EPA has selected both Option B and Option C as the basis for
alternative BAT effluent limitations for the secondary lead sub
category due to current adverse structural economic changes that
are not reflected in the Agency's current economic analysis.
These alternative limitations are based on lime precipitation,
sedimentation, and in-process control technologies to reduce the
volume of process wastewater discharged for Option B and the
addition of multimedia filtration for Option C. The major
changes affecting the secondary lead market are an overall
stagnant demand, and a major shift by battery manufacturers to
low-antimony maintenance free (MF) batteries. A more detailed
explanation regarding this economic analysis can be found in the
Economic 1m act Anal sis of Pro osed Effluent Standards and
Limitations or the Non errous Sme tin an Re inin In Uitry,
EAA

The selected BAT Alternative A (Option B) increases the removal
of toxic metals by an estimated 132 kg/yr over the estimated BPT
discharge. The estimated capital cost of proposed Alternative A
is $0.470 million (1978 dollars), and the annualized cost is
$0.228 million (1978 dollars). The selected BAT Alternative B
(Option C) would remove approximately 14,602 kg/yr of toxic
metals and 495 kg/yr of ammonia from raw discharge and increases
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the removal of toxic metals by an estimated 189 kg/yr over the
estimated BPT discharge. The estimated capital cost of the
proposed Alternative B is $2.12 million (1978 dollars), and the
annualized cost is $1.36 million (1978 dollars).

Activated alumina (Option D) was considered; however, this tech
nology was rejected because it was not demonstrated in this
subcategory nor was it clearly transferable to nonferrous
wastewater. Reverse osmosis (Option F) was considered for the
purpose of achieving zero discharge of process wastewater; how
ever, the Agency ultimately rejected this technology because it
was determined that its performance for this specific purpose was
not adequately demonstrated in this subcategory nor was it
clearly transferable from another subcategory or category.

WASTEWATER DISCHARGE RATES

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 four wastewater
sources were determined and are summarized 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 interme
diate 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 BAT wastewater discharge rate equals the BPT wastewater
discharge rate for kettle wet air pollution control. Since the
kettle scrubber regulatory discharge rate is zero, no further
flow reduction is feasible. Wastewater streams for which BAT
discharge rates differ from BPT are discussed below.

BATTERY CRACKING

The BAT wastewater discharge rate for battery cracking is 673
l/kkg (162 gal/ton) of lead produced from battery cracking. All
32 of the secondary lead plants with this process discharge this
wastewater; none practice recycle. The BAT rate is predicated on
the average of discharge rates from 30 plants with flow rates
ranging from 80.5 to 1,984 l/kkg (19.3 to 476 gal/ton). Two
plants use significantly larger volumes of wash water than the
other facilities and thus were excluded from the BAT flow
calculation. Wastewater rates for battery cracking are presented
in Section V (Table V-I). Seventeen of the 32 plants meet the
BAT discharge rate.
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BLAST AND REVERBERATORY FURNACE WET AIR POLLUTION CONTROL

The BAT wastewater discharge rate for smelting furnace wet air
pollution control is 2,610 l/kkg (626 gal/ton) of lead produced
from smelting. This rate is based on 90 percent recycle of the
scrubber water used at four plants that discharge from this
process and is allocated only for those plants having wet air
pollution control for smelting operations. (Refer to Section VII
of the General Development Document.) Of the 47 plants with
smelting processes, seven use wet scrubbing devices. One of the
seven did not provide sufficient production information in the
dcp to calculate a discharge rate but reported a recycle rate of
97.8 percent. One plant is a once-through discharger, practicing
no recycle. The recycle in three other plants ranges from 83.3
to 93.3 percent. Two plants achieve zero discharge by 100
percent recycle. Some zero discharge possibilities are
site-specific and thus, are not applicable on a nationwide basis.
The distribution of wastewater rates for this waste stream is
presented in Table V-3. Four of the six plants reporting flow
data for this waste stream meet the BAT discharge rate.

CASTING CONTACT COOLING WATER

The BAT wastewater discharge rate is 22 l/kkg (5.3 gal/ton),
based on 90 percent recycle of the BPT discharge allowance (refer
to Section VII of the General Development Document). Eleven of
the 66 plants with casting operations use contact cooling water.
Three plants achieve zero discharge through 100 percent recycle
or evaporation. Six plants are once-through dischargers with
flow rates ranging from 5 to 963 l/kkg (1 to 231 gal/ton). Seven
of the 11 plants using casting contact cooling water meet the BAT
discharge rate.

REGULATED POLLUTANT PARAMETERS

In implementing the terms of the Consent Agreement in NRDC v.
Train, Op. Cit., and 33 U.S.C. l3l4(b)(2)(A and B) (1970~ 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 pollutants
and pollutant parameters for consideration for limitation. This
examination and evaluation, presented in Section VI, concluded
that 13 pollutants or pollutant parameters are present in second
ary lead wastewaters at concentrations that can be effectively
reduced by identified treatment technologies.

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

114. antimony
115. arsenic
122. lead
128. zinc

ammonia (as N)

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 toxic metal pollutants been directly limited.

This approach is technically justified since the treatable con
centrations used for lime precipitation and sedimentation tech
nology are based on optimized treatment for concommitant multiple
metals removal. Thus, even though metals have somewhat different
theoretical solubilities, they will be removed at very nearly the
same rate in a lime precipitation and sedimentation treatment
system operated for multiple metals removal. Filtration as part
of the technology basis is likewise justified because this tech
nology removes metals non-preferentially.

The toxic metal pollutants selected for specific limitation in
the secondary lead subcategory to control the discharges of toxic
metal pollutants are antimony, arsenic, lead, and zinc. The
following toxic pollutants are excluded from limitation on the
basis that they are effectively controlled by the limitations
developed for the selected toxic metals:

118. cadmium
119. chromium (Total)
120. copper
124. nickel
126. silver
127. thallium

The conventional pollutant parameters TSS and pH will be limited
by the best conventional technology (BCT) effluent limitations.
These effluent limitations and a discussion of BCT are presented
in Section XIII of this supplement.

EFFLUENT LIMITATIONS

The treatable concentrations, achievable by application of the
two BAT technologies (Options B and C) are summarized in Table
VII-19 of the General Development Document. These treatable con
centrations (both one day maximum and monthly average) are multi
plied by the BAT normalized discharge flows summarized in Table
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X-4 to calculate the mass of pollutants allowed to be discharged
per mass of product. The results of these calculations in milli
grams of pollutant per metric ton of product represent the BAT
effluent limitations for the secondary lead subcategory. Two
sets of BAT effluent limitations, each based on one of the two
alternative BAT options, have been developed for the secondary
lead subcategory. BAT effluent limitations based on Option B
(lime precipitation, sedimentation, and in-process flow reduc
tion) are presented in Table X-S, while limitations based on
Option C (lime precipitation, sedimentation, in-process flow
reduction, and multimedia filtration) are presented in Table x-6.
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Table X-I

CURRENT RECYCLE PRACTICES WITHIN THE
SECONDARY LEAD SUBCATEGORY

Number of Number of
Plants Plants Range of
With Practicing Recycle

Waste Stream Wastewater Recycle Values (1..)

Blast and Reverberatory
Furnace Wet Air
Pollution Control 7 6 83.7-100

Kettle Wet Air
Pollution Control 9 8 91.7-100
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Table X-2

TREATMENT PERFORMANCE
SECONDARY LEAD SUBCATEGORY

DIRECT DISCHARGERS

Flow (l/yr) 281.8 x 106 205.3 x 106 205.3 x 106
Option 1 Option 1 Option 2 Option 2 Option 3 Option 3

Raw Waste Removed Discharged Removed Discharged Removed Discharged
Pollutant kg/yr kg/yr kg/yr kg/yr kg/yr kg/yr kg/yr

Antimony 2,770.2 2,756.1 14.1 2,759.9 10.3 2,763.2 7.0
Arsenic 2,206.0 2,062.3 143.7 2,101.3 104.7 2.136.2 69.8
Cadmium 117.7 95.5 22.3 101.5 16.2 107.7 10.1
Chromium 23.4 0.8 22.5 7.0 16.4 9.0 14.4
Copper 170.8 7.3 163.5 51. 7 119.1 90.7 80.1
Lead 9,234.9 9,201.1 33.8 9,210.3 24.6 9.218.5 16.4
Nickel 54.9 0.0 54.9 0.0 54.9 9.8 45.2
Silver 10.7 0.0 10.7 0.0 10.7 0.0 10.7
Thallium 38.1 0.0 38.1 0.0 38.1 0.0 38.1
Zinc 314.4 229.8 84.5 252.8 61.6 267.1 47.2
TSS 5,402,268.8 5,398,886.9 3.381.9 5,399,805.0 2,463.8 5,401,734.9 533.8
Ammonia 494.8 494.8 0.0 494.8 0.0 494.8 0.0

Total Toxic Metals 14,941.1 14,352.9 588.1 14,484.5 456.6 14,602.2 399.0
Total Conventionals 5.402,268.8 5.398.886.9 3,381.9 5.399,805.0 2.463.8 5,401,734.9 533.8
Total Nonconven- 494.8 494.8 0.0 494.8 0.0 494.8 0.0

\.0 tiona1s
\.0 Total Pollutants 5.417.704.7 5,413,734.6 3,970.0 5,414,784.3 2,920. L} 5,416,831.9 872 .8
a



Table X-2 (Continued)

TREATMENT PERFORMANCE
SECONDARY LEAD SUBCATEGORY

DIRECT DISCHARGERS
(Continued)

Flow O/yr) 205.3 x 106 0.0
Option 4 Option 4 Option 5 Option 5
Removed Discharged Removed Discharged

Pollutant k~ kg/yr kg/yr kg/yr

Antimony 2.763.2 7.0 2.710.2 0.0
Arsenic 2,185.5 20.5 2,206.0 0.0
Cadmium 107.7 10.1 117.7 0.0
Chromium 9.0 14.4 23.4 0.0
Copper 90.7 80.1 170.8 0.0
Lead 9.218.5 16.4 9.234.9 0.0
Nickel 9.8 45.2 54.9 0.0
Silver 0.0 10.7 10.7 0.0
Thallium 0.0 38.1 38.1 0.0
Zinc 267.1 47.2 314.4 0.0
TSS 5.401.734.9 533.8 5,402,268.8 0.0
Ammonia 494.8 0.0 494.8 0.0

Total Toxic Hetals 14.651.5 289.7 14,941.1 0.0
Total Conventionals 5,401,734.9 533.8 5,402,268.8 0.0
Total Nonconven- 494.8 0.0 494.8 0.0

\0 tionals
\0 Total Pollutants 5,416,881. 2 823.5 5.417,704.7 0.0
.......

NOTE: Total Toxic Metals - Antimony + Arsenic + Cadmium + Chromium + Copper + Lead + Nickel
+ Silver + Thallium + Zinc

Total Conventionals • TSS
Total Nonconventionals - Ammonia
Total Pollutants • Total Toxic Metals + Total Nonconventionals + Total Conventionals

Option A - Chemical Precipitation and Sedimentation
Option B - Option A plus Flow Reduction
Option C - Option B plus Filtration
Option D - Option C plus Activated Alumina Adsorption
Option F - Option C plus Reverse Osmosis



Table X-3

COST OF COMPLIANCE FOR THE SECONDARY LEAD
SUBCATEGORY

Direct Dischargers

Option

A
B
C
D

Capital Cost
(1978 Dollars)

470 t OOO
470 t OOO

2 t l16 t OOO
2,486,000

~92

Annual Cost
(1978 Dollars)

288,000
228,000

It 358 ,000
1,642,000



Table X-4

BAT WASTEWATER DISCHARGE RATES
FOR THE

SECONDARY LEAD SUBCATEGORY

Wastewater Stream
BAT Normalized
Discharge Rate Production Normalizing Parameter

'"'-0
W

Battery Cracking

Blast and Reverberatory
Furnace Wet Air
Pollution Control

Kettle Wet Air
Pollution Control

Casting Contact Cooling
Water

l/kkg

673

2,610

o

22

gal/ton

162

626

o

5.3

kkg of lead scrap produced

kkg of lead produced from smelting

kkg of lead produced from kettle
furnaces

kkg of lead cast



Table X-5

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY LEAD SUBCATEGORY
(BASED ON OPTION B)

Battery Cracking

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead scrap produced
English Units - 1bs/bi11ion 1bs or lead scrap produced

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

1,931.51
1,406.57

100.95
895.09

0.0

854.71
578.78
87.49

376.88
0.0

Blast and Reverberatory Furnace Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from smelting
English Units - 1bs/bi11ion 1bs of lead produced from smelting

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

7,490.7
5,454.9

391.5
3,471.30

0.0

Kettle Wet Air Pollution Control

3,314.7
2,244.6

339.3
1,461.6

0.0

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from kettle furnaces
English Units - 1bs/bi11ion 1bs of lead produced from kettle

furnaces

Antimony
Arsenic
Lead
Zinc
Ammqnia (as N)

994

o
o
o
o
o

o
o
o
o
o



Table X-5 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY LEAD SUBCATEGORY
(BASED ON OPTION B)

Pollutant or Pollutant Property

Casting Contact Cooling

Maximum for
AnyOne Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead cast
English Units - 1bs/bi11ion 1bs of lead cast

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

995

63.43
46.19

3.32
29.39
0.0

28.07
19.01

2.87
12.38
0.0



Table X-6

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY LEAD SUBCATEGORY
(BASED ON OPTION C)

Battery Cracking

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead scrap produced
English Units - lbs/bi1lion 1bs of lead scrap produced

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

1,298.89
935.47

67.30
686.46

0.0

578.78
383.61

60.57
282.66

0.0

Blast and Reverberatory Furnace Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from smelting
English Units - 1bs/bi11ion lbs of lead produced from smelting

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

5,037.30
3,627.90

261.0
2,662.20

0.0

Kettle Wet Air Pollution Control

2,244.60
1,487.70

234.90
1,096.20

0.0

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from kettle furnaces
English Units - lbs/bi11ion lbs of lead produced from kettle

furnaces

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

996

o
o
o
o
o

o
o
o
o
o



Table X-6 (Continued)

BAT EFFLUENT LIMITATIONS FOR THE SECONDARY LEAD SUBCATEGORY
(BASED ON OPTION C)

Pollutant or Pollutant Property

Casting Contact Cooling

Maximum for
Any One Day

Maximum for
Monthly Average

19.01
12.60
1.99
9.28
0.0

Metric Units - mg/kkg of lead cast
English Units - lbs/billion lbs of lead cast

42.65
30.72

2.21
22.54
0.0

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

997



Battery Cr~ckin& Wastewater

Casting Contact Casting Water

Blast and Reverberatory Furnace Scrub~er J
Uq=r

'"""""t""""
Cliemlcnl

I'reclpltlltlon

ob

D18cbt'~&e__...1- _

SedImentation

Sludge

'"'"00

Kettle Furnace Scrubber Llquo~

Recyc1e

"olding
Tank

Recycte

Sludge bev9tertn~

Sludge to
DIsp0!lal

w

Figure X-I

BAT TREATMENT SCHEME FOR OPTION A



Casting Contact Cooling Water

~ecy~le 4 •

Battery Cracking Wastewater

Ch..l••'!""I.I00

Chemical
Precipitation

eb
Sedimentation

Discharge

u
\0
\0
\0

Blast and Reverberatory
Furnace Scrubber Liquor

Recyc Ie

Kettle Furnace Scrubber
Liquor

Recycle

Holdin~

Tank

Holding
Tank

Recycle

Figure X-2

Sludge

Sludge Dewatering

Sludge to
Olspossl

BAT TREATMENT SCHEME FOR OPTION B



Casting Contact Cooling Water ~ Cootlnft /....----.
Tn.... ,. Ihl(~k""""

"~r.,r.te ~ ,

j

Batter Cracking Wastewater

Blast and Reverberator Holding
Furnace Scrubber Liquor Tank

Kettle Furnace Scrubber

I" IU'I"n-ltc
~ ..

S....."e to
Dhpo... t

lIedt"a.'"
f

t"tltlNettJ"
Fllt ..ntlon

~'-I

CItP...iclll
r"l"c'plt"U..., ~ntl.tf"n

~ ~
IIlt.dlelIet:,de

Holding
Tank

RecY".'. ~
Liquor

t-'
o
o
o

Recycle

Figure X-3

BAT TREATMENT SCHEME FOR OPTION C



Casting Contact Cooling
;;a_t.e.r-\ C:fKJl!"ft !. i

\ T.."rr

ltll"r.,r.le ~ •

..l_.h
Discharlle

J
Activated
Alu.ina

Adsorption J..-

"-\~01SI"",,e to. Dlnronnt
._-----"

Bludll" IJewlIlp.r1nft I + I
. ~

......
o
o
......

Batterv Cracking Wastewater

Blast and Reverberatory
Furnace Scrubber Liquor •

Recycle

.Kettle FurnaceLiquor Scrubber

Recycle

Holding
Tank

Holding
Tank

of:::,

ae~,~le

t::'-A-A...A-AJ0--- -.
!led '_ntnt J.~

,......-
'104ft"

.11.11 tJ_d I ..
rUt r"tJOIi

t
"tI~kWllflli

-.-

Alumina to
Regeneration

Figure X-4

BAT TREATMENT SCHEME FOR OPTION D



''',elum""

Casting Contact Cooling
water\. I Ir-- (.,~o, ."R -

lnwf!r

Battery Cracking Wastewater

'-~Wt~Sh,dRl! lo\ . IIlnpo",at_________---1

Sludge "",WGlering I t I
. ~

-"t:: 1-1
el""m' en 1

r..-eclpJl:nt In"I Sel"lIlenlnlloll

cl~ ~

Reverse
Osmosis

Recycle

f
Dackv(tl,h

"Ill t Jrm;od 'n
F'Ut..-nt'oll

SII"llJeRecycle

Holding
Tank

Holding
Tank

R'<Y'~' • ~

Recycle

hecye'p ~ ,

Blast and Reverberatory
Furnace Sc rubber Liquor

Kettle Furnace ,~rubber

Liquor

.......
o
o
N

Figure X-5

BAT TREATMENT SCHEME FOR OPTION F



SECONDARY LEAD SUBCATEGORY

SECTION XI

NEW SOURCE PERFORMANCE STANDARDS

The basis for new source performance standards (NSPS) under
Section 306 of the Act is the best available demonstrated tech
nology (BDT). New plants have the opportunity to design the best
and most efficient production processes and wastewater treatment
technologies, without facing the added costs and restrictions
encountered in retrofitting an existing plant. Therefore, Con
gress directed EPA to consider the best demonstrated process
changes, in-plant controls, and end-of-pipe treatment technolo
gies which reduce pollution to the maximum extent feasible.

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
lead subcategory, based on the described control technology.

TECHNICAL APPROACH TO BDT

As discussed in the General Development Document, all of the
treatment technology options applicable to a new source were
previously considered for the BAT options. For this reason, five
options were considered for BDT, all identical, with one
exception, to the BAT options discussed in Section X. It is
proposed that the kettle wet air pollution control waste stream
be eliminated under BDT through the use of dry air pollution
control. Dry scrubbing is widely demonstrated for controlling
emissions from kettle smelting. Of the 28 plants with kettle air
pollution control, 19 use dry scrubbing. The Agency also
considered proposing dry scrubbing for controlling emissions from
blast and reverberatory furnaces, but the nature of these
emissions precludes the use of dry scrubbing. Exhaust gases from
blast and reverberatory furnaces contain hot particu- late
matter, as well as sulfur dioxide fumes, which requires wet air
pollution scrubbing.

The treatment technologies used for the five BDT options are:

OPTION A

o Chemical precipitation and sedimentation
o Dry air pollution control of kettle refining, or alter

nately, complete recycle of kettle scrubber liquor
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OPTION B

o Chemical precipitation and sedimentation
o Dry air pollution control of kettle refining, or alter

nately, complete recycle of kettle scrubber liquor
o In-process flow reduction of casting contact cooling

water, blast and reverberatory furnace scrubber liquor,
and battery cracking wastewater

OPTION C

o Chemical precipitation and sedimentation
o Dry air pollution control of kettle refining, or alter

nately, complete recycle of kettle scrubber liquor
o In-process flow reduction of casting contact cooling

water, blast and reverberatory furnace scrubber liquor,
and battery cracking wastewater

o Multimedia filtration

OPTION D

o Chemical precipitation and sedimentation
o Dry air pollution control of kettle refining, or alter

nately, complete recycle of kettle scrubber liquor
o In-process flow reduction of casting contact cooling

water, blast and reverberatory furnace scrubber liquor,
and battery cracking wastewater

o Multimedia filtration
o Activated alumina adsorption

OPTION F

o Chemical precipitation and sedimentation
o Dry air pollution control of kettle refining, or alter

nately, complete recycle of kettle scrubber liquor
o In-process flow reduction of casting contact cooling

water, blast and reverberatory furnace scrubber liquor,
and battery cracking wastewater

o Multimedia filtration
o Reverse osmosis in conjunction with multiple-effect

evaporation for complete recycle of treated water

Partial or complete reuse and recycle of wastewater is an
essential part of each option. Reuse and recycle can precede or
follow end-of-pipe treatment. A more detailed discussion of
these treatment options is presented in Section X.
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BDT OPTION SELECTION

EPA is proposing that the best available demonstrated technology
for the secondary lead subcategory be equivalent to BAT technol
ogy Alternative B (Option C). The selected option consists of
dry kettle air pollution control methods (or alternately, com
plete recycle of kettle scrubber liquor), in-process flow reduc
tion, chemical precipitation, sedimentation, and multimedia fil
tration.

The Agency recognizes that new sources have the opportunity to
implement more advanced levels of treatment without incurring the
costs of retrofit equipment, the costs of partial or complete
shutdown necessary for installation of the new equipment, and the
costs of startup and stabilization of the treatment system that
existing plants would have. Specifically, the design of new
plants can be based on recycle of contact cooling waters, recycle
of air pollution control scrubber liquor, and use of dry air
pollution equipment.

Water conservation and advanced wastewater treatment are demon
strated in the secondary lead subcategory, and they form the
technical basis of BAT. Therefore, new source performance stan
dards are equivalent to BAT Alternative B (Option C). Control of
particulate matter from kettle smelting has been demonstrated
with dry methods, but emissions from blast and reverberatory fur
naces may not be controlled with a dry method. Emissions from
these latter two furnaces contain varying concentrations of sul
fur dioxide which is removed most efficiently with a wet scrub
ber. Review of the subcategory indicates that no additional flow
reduction over and above BAT is achievable with currently demon
strated technology. Activated alumina and reverse osmosis are
not demonstrated in this subcategory, and are not clearly trans
ferable to nonferrous metals manufacturing wastewater.

REGULATED POLLUTANT PARAMETERS

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 T8S, and pH are also selected
for limitation.
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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 presented in Table XI-I.
The mass of pollutant allowed to be discharged per mass of
product is calculated by multiplying the appropriate achievable
treatment concentration by the production normalized wastewater
discharge flows (l/kkg). These concentrations are listed in
Table VII-19 of the General Development Document. New source
performance standards are presented in Table XI-2.
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Table XI-l

NSPS WASTEWATER DISCHARGE RATES
FOR THE

SECONDARY LEAD SUBCATEGORY

Wastewater Stream
NSPS Normalized
Discharge Rate Production Normalizing Parameter

t-'
o
o
-....J

Battery Cracking

Blast and Reverberatory
Furnace Wet Air
Pollution Control

Kettle Wet Air
Pollution Control

Casting Contact Cooling
Water

l/kkg

673

2,610

o

22

gal/ton

162

626

o

5.3

kkg of lead scrap produced

kkg of lead produced from smelting

kkg of lead produced from kettle
furnaces

kkg of lead cast



Table XI-2

NSPS FOR THE SECONDARY LEAD SUBCATEGORY

Pollutant or Pollutant Property

Battery Cracking

Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead scrap produced
English Units - lbs/billion lbs of lead scrap produced

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
Total Suspended Solids
pH

1,298.89 578.78
935.47 383.61
67.30 60.57

686.46 282.66
0.0 0.0

10,095.0 8,076.0
Within the range of 7.5 to 10.0

at all times

Blast and Reverberatory Furnace Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from smelting
English Units - lbs/billion Ibs of lead produced from smelting

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
Total Suspended Solids
pH

1008

5,037.30 2,244.60
3,627.90 1,487.70

261.0 234.90
2,662.0 1,096.20

o 0
39,150.0 31,320.0

Within the range of 7.5 to 10.0
at all times



Table XI-2 (Continued)

NSPS FOR THE SECONDARY LEAD SUBCATEGORY

Kettle Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from kettle furnaces
English Units - lbs/billion lbs of lead produced from kettle

furnaces

Antimony
Arsenic
Lead

·Zinc
Ammonia (as N)
Total Suspended Solids
pH

o 0
o 0
o 0
o 0
o 0
o 0

Within the range of 7.5 to 10.0
at all times

Pollutant or Pollutant Property

Casting Contact Cooling

Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of cast
English Units - lbs/billion lbs of lead cast

42.65 19.01
30.72 12.60

2.21 1.99
22.54 9.28
0.0 0.0

331.50 265.20
Within the range of 7.5 to 10.0

at all times

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
Total Suspended Solids
pH
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SECONDARY LEAD SUBCATEGORY

SECTION XII

PRETREATMENT STANDARDS

Section 307(b) of the Act requires EPA to promulgate pretreatment
standards for existing sources (PSES), which must be achieved
within three years of promulgation. PSES are designed to prevent
the discharge of pollut~nts which pass through, interfere with,
or are otherwise inc,:-~p&~ible with the operation of publicly
owned treatment works (P0lW). The Clean Water Act of 1977
requires pretreatment for pollutants, such as heavy metals, that
limit POTW sludge management alternatives. Section 307(c) of the
Act requires EPA to promulgate pretreatment standards for new
sources (PSNS) at the same time that it promulgates NSPS. New
indirect discharge facilities, like new direct discharge facili
ties, have the opportunity to incorporate the best available
demonstrated technologies, including process changes, in-plant
controls, and end-of-pipe treatment technologies, and to use
plant site selection to ensure adequate treatment system instal
lation. Pretreatment standards are to be technology based,
analogous to the best available technology for removal of toxic
pollutants.

This section describes the control and treatment technologies for
pretreatment of process wastewaters from existing sources and new
sources in the secondary lead subcategory. Pretreatment
standards for regulated pollutants are presented based on the
selected control and treatment technologies.

TECHNICAL APPROACH TO PRETREATMENT

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

This definition of pass through satisfies two competing objec
tives set by Congress: (1) that standards for indirect dis
chargers be equivalent to standards for direct dischargers, while
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at the same time, (2) that the treatment capability and perfor
mance of the POTW be recognized and taken into account in regu
lating the discharge of pollutants from indirect dischargers.
The Agency compares percentage removal rather than the mass or
concentration of pollutants discharged because the latter would
not take into account the mass of pollutants discharged to the
POTW from non-industrial sources nor the dilution of the pollu
tants in the POTW effluent to lower concentrations due to the
addition of large amounts of non-industrial wastewater.

PRETREATMENT STANDARDS FOR EXISTING AND NEW SOURCES

The treatment technology options for PSES and PSNS are the same
as the BAT Options discussed in Section X. It is proposed for
PSNS that the kettle furnace air scrubbing waste stream be
eliminated through the use of dry air pollution control. A more
detailed discussion, including pollutants controlled by each
treatment process and achievable treatment concentration for each
option, is presented in Section VII of the General Development
Document.

Treatment technologies considered for PSES and PSNS:

OPTION A

o Chemical precipitation and sedimentation
o Dry air pollution control of kettle refining, or alter

nately, complete recycle of kettle scrubber liquor

OPTION B

o Chemical precipitation and sedimentation
o Dry air pollution control of kettle refining, or alter

nately, complete recycle of kettle scrubber liquor
o In-process flow reduction of casting contact cooling

water, blast and reverberatory furnace scrubber liquor,
and battery cracking wastewater

OPTION C

o Chemical precipitation and sedimentation
o Dry air pollution control of kettle refining, or alter

nately, complete recycle of kettle scrubber liquor
o In-process flow reduction of casting contact cooling

water, blast and reverberatory furnace scrubber liquor,
and battery cracking wastewater

o Multimedia filtration
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OPTION D

o Chemical precipitation and sedimentation
o Dry air pollution control of kettle refining, or alter

nately, complete recycle of kettle scrubber liquor
o In-process flow reduction of casting contact cooling

water, blast and reverberatory furnace scrubber liquor,
and battery cracking wastewater

o Multimedia filtration
o Activated alumina adsorption

OPTION F

o Chemical precipitation and sedimentation
o Dry air pollution control of kettle refining, or alter

nately, complete recycle of kettle scrubber liquor
o In-process flow reduction of casting contact cooling

water, blast and reverberatory furnace scrubber liquor,
and battery cracking wastewater

o Multimedia filtration
o Reverse osmosis in conjunction with multiple-effect

evaporation for complete recycle of treated water

INDUSTRY COST AND POLLUTANT REDUCTION BENEFITS

The industry cost and poliutant reduction benefits of each treat
ment option were used to determine the most cost-effective
option. The methodology applied in calculating pollutant
reduction benefits and plant compliance costs is discussed in
Section X. Table XII-I shows the estimated pollutant reduction
benefits for indirect dischargers. Compliance costs are
presented in Table XII-2.

PSES OPTION SELECTION

EPA has selected both Option B and Option C as the basis for
alternative PSES for the secondary lead subcategory. This selec
tion follows the rationale used in reflecting the alternative
options as the basis for BAT. (Refer to Section X.) The Option
B treatment consists of in-process flow reduction, chemical pre
cipitation, and sedimentation. The Option C treatment consists
of dry kettle air pollution control, in-process flow reduction,
chemical precipitation, sedimentation, and multimedia filtration.
This selection flows the rationale used in selected the alterna
tive options as the basis for BAT. (Refer to Section X.)
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The proposed PSES Alternative A (Option B) would remove approxi
mately 17,130 kg/yr of toxic metal pollutants over the raw dis
charge and approximately 11,527 kg/yr of ammonia. The estimated
capital cost of proposed Alternative A is $1.49 million (1978
dollars) and the estimated annual cost is $0.559 million (1978
dollars). The proposed PSES Alternative B (Option C) would
remove approximately 17,290 kg/yr of toxic metal pollutants over
raw discharge and approximately 1,527 kg/yr of ammonia. The
estimated capital cost Alternative B is $3.04 million (1978
dollars) and the annual cost is $1.94 million (1978 dollars).

Activated alumina (Option D) was considered; however, this tech
nology was rejected because it was not demonstrated in this
subcategory nor was it clearly transferable to nonferrous waste
water. Reverse osmosis (Option F) was considered for the purpose
of achieving zero discharge of process wastewater; however, the
Agency ultimately rejected this technology because it was deter
mined that its performance for this specific purpose was not
adequately demonstrated in this subcategory nor was it clearly
transferable from another subcategory.

PSNS OPTION SELECTION

The technology basis for proposed PSNS is identical to ~SPS.

The PSNS treatment consists of in-process flow reduction, chemi
cal precipitation, sedimentation, and multimedia filtration.
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 shut
down necessary for installation of the new equipment that exist
ing plants should have. Therefore, PSNS will be based on the
Option C technology only, rather than considering two alterna
tives (Options B and C) as in PSES.

EPA knows of no demonstrated technology that provides more
efficient pollutant removal than NSPS technology. Activated
alumina was considered; however, this technology was rejected
because it was not demonstrated in this subcategory nor was it
clearly transferable to nonferrous wastewater. No additional
flow reduction for new sources is feasible because the only other
available flow reduction technology, reverse osmosis (Option F),
is not demonstrated in the subcategory nor is it clearly
transferable to nonferrous wastewater.
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REGULATED POLLUTANT PARAMETERS

Pollutants and pollutant parameters selected for limitation in
accordance with the rationale of Sections VI and X, are identical
to those selected for limitation for BAT. EPA is proposing PSES
and PSNS for ammonia, antimony, arsenic, lead, and zinc to pre
vent pass-through. The conventional pollutants are not limited
under PSES and PSNS because they are effectively controlled by
POTW.

PRETREATMENT STANDARDS

The PSES and PSNS discharge flows are identical to the BAT dis
charge flows for all processes. These discharge. flows are listed
in Table XII-3. 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 dis
charge flow (l/kkg). The achievable treatment concentrations are
presented in Table VII-19 of the General Development Document.
Pretreatment standards for existing and new sources, as de
termined from the above procedure, are shown in Tables XII-4
through XII-6 for each waste stream.
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Table XI1-l

TREATMENT PERFORMANCE
SECONDARY LEAD SUBCATEGORY

INDIRECT DISCHARGERS

Flow U/yr) 248.6 x 106 176.6 x 106 176.6 x 106
Option 1 Option 1 Option 2 Option 2 Option 3 Option 3

Raw Wa.te Removed Discharged Removed Discharged Removed Discharged
Pollutant kg/yr. ks/yr kg/yr kg/yr kg/yr kg{yr kg/yr

Antimony 5,062.9 5.050.5 12.4 5.054.1 8.8 5.056.9 6.0
Arsenic 2.424.1 2.298.0 126.8 2.334.7 90.0 2.364.7 60.0
Cad.iwa 193.0 173.3 19.6 119.0 13.9 184.3 8.7
Chro.lua 42.6 22.1 19.9 28.5 14.1 30.2 12.4
Copper 285.6 141.4 144.2 183.2 102.4 216.7 68.9
Lead 8.858.6 8,828.7 29.8 8.837.4 21.2 8.844.4 14.1
Nickel 81.1 0.0 87.1 0.0 87.1 48.2 38.8
Silver 19.4 0.0 19.4 1.7 17.7 7.0 12.4
Thalliua 69.6 0.0 69.6 0.0 69.6 9.3 60.3
Zlnc 568.1 493.5 14.6 515.1 53.0 527.5 40.6
TSS 2,702,901.1 2.699,918.1 2,983.0 2,700,782.3 2,118.8 2,102,442.1 459.1
Ammonia 1,527.3 1,527.3 0.0 1,527.3 0.0 1,527.3 0.0

Total TbXic Metals 17,611.6 17,008.1 . 603.4 17,133.8 471.8 17,289.5 321.9
Total Conventiona1s 2,702,901.1 2,699,918.1 2,983.0 2.100.782.3 2,118.8 2,702,442.1 459.1

I-' Total Nonconven- 1,527.3 1.527.3 0.0 1,521.3 0.0 1.521.3 0.0
0 tionatsI-' Total Pollutants 2,722.040.0 2.718,453.5 3,586.4 2,119,443.4 2,596.6 2,721.258.9 781.00\



-Table XlI-l (Continued)

TREATMENT PERFORMANCE
SECONDARY LEAD SUBCATEGORY

INDIRECT DISCHARGERS
(Continued)

Flow (l/yr) 176.6 x 106 0.0
Option 4 Option 4 Option S Option S
Removed Discharged Removed Discharged

Pollutant ks!.:rL kg/yr kg/yr kg/yr .

Antimony 5.056.9 6.0 5.062.9 0.0
Arsenic 2.407.1 17.7 2.424.7 0.0
Cadaium 184.3 8.7 193.0 0.0
ChrOllium 30.2 12.4 42.6 0.0
Copper 216.7 68.9 285.6 0.0
Lead 8.844.4 14.1 8,858.6 0.0
Nickel 48.2 38.8 87.1 0.0
SUver 7.0 12.4 19.4 0.0
Thallium 9.3 60.3 69.6 0.0
Zinc 527.5 40.6 568.1 0.0
TSS 2,702.4It2.1 459.1 2.702,901.1, 0.0
AIIaonia 1.527.3 0.0 1,527.3 0.0

Total Toxic Metal. 17 .331.9 279.9 17 .611.6 0.0
Total Conventional. 2.702.442.1 459.1 2.702,901.1 0.0
Total Nonconven- 1.527.3 0.0 1.527.3 0.0,... tionala

0 Total Pollutants 2.721,301.3 739.0 2,722,040.0 0.0,...
......

NOTE: Total Toxic Metals • Antlaony + Arsenic + Cadaiua + Chroaium + Copper + Lead + Nickel
+ Stlver + Thalliua + Zinc

Total Conventtonal. • TSS
Total Monconventionals • Aamonia
Total Pollutants • Total Toxics + Total NoneaDventionals + Total Conventionals

Option A - Chemical Precipitation and Sedimentation
Option B - Option A plus Flow Reduction
Option C - Option B plus Filtration
Option D - Option C plus Activated Alumina Adsorption
Option F - Option C plus Reverse Osmosis



Table XII-2

COST OF COMPLIANCE FOR THE
SECONDARY LEAD SUBCATEGORY

Indirect Dischargers

Option

A
B
C
D

Capital Cost
(1978 Dollars)

1,240,000
1,485,000
3,037,000
3,910,000
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Annual Cost
(1978 Dollars)

558,000
559,000

1,944,000
2,310,000



Table XII-3

PSES and PSNS WASTEWATER DISCHARGE RATES
FOR THE

SECONDARY LEAD SUBCATEGORY

Wastewater Stream
PSESand PSNS Normalized
Discharge Rate Production Normalizing Parameter

~

o
~

\0

Battery Cracking

Blast and Reverberatory
Furnace Wet Air
Pollution Control

Kettle Wet Air
Pollution Control

Casting Contact Cooling
Water

l/kkg

673

2,610

o

22

gal/ton

162

626

o

5.3

kkg of lead scrap produced

kkg of lead produced from smelting

kkg of lead produced from kettle
furnaces

kkg of lead cast



Table XII-4

PSES FOR THE SECONDARY LEAD SUBCATEGORY
(BASED ON OPTION B)

Battery Cracking

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead scrap produced
English Units - Ibs/billion 1bs of lead scrap produced

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

1,931.51
1,406.57

100.95
895.09

0.0

854.71
578.78

87.49
376.88

0.0

Blast and Reverberatory Furnace Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from smelting
English Units - Ibs/billion Ibs of lead produced from smelting

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

7,490.7
5,454.9

391.5
3,471.30

0.0

Kettle Wet Air Pollution Control

.3,314.7
2,244.6

339.3
1,461.6

0.0

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from kettle furnaces
English Units - lbs/billion lbs of lead produced from kettle

furnaces

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
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o
o
o
o
o

o
o
o
o
o



Table XII-4 (Continued)

PSES FOR THE SECONDARY LEAD SUBCATEGORY
(BASED ON OPTION B)

Casting Contact Cooling

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead cast
English Units - 1bs/bi1lion lbs of lead cast

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

1021

63.43
46.19

3.32
29.39
0.0

28.07
19.01

2.87
12.38

0.0



Table XII-5

PSES FOR THE SECONDARY LEAD SUBCATEGORY
(BASED ON OPTION C)

Pollutant or Pollutant Property

Battery Cracking

Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead scrap produced
English Units - lbs/bi11ion lbs of lead scrap produced

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

1,298.89
935.47
67.30

686.46
0.0

578.78
383.61

60.57
282.66

0.0

Blast and Reverberatory Furnace Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from smelting
English Units - lbs/bi11ion lbs of lead produced from smelting

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

5,037.30
3,627.90

261.0
2,662.20

0.0

Kettle Wet Air Pollution Control

2,244.60
1,487.70

234.90
1,096.20

0.0

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from kettle furnaces
English Units - 1bs/bil1ion lbs of lead produced from kettle

furnaces

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
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o
o
o
o
o

o
o
o
o
o



Table XII-5 (Continued)

PSES FOR THE SECONDARY LEAD SUBCATEGORY
(BASED ON OPTION C)

Pollutant or Pollutant Property'

Casting Contact Cooling

Maximum for
Any' One Day'

Maximum for
Monthly' Average

Metric Units - mg/kkg of lead cast
English Units - 1bs/bi11ion 1bs of lead cast

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

1023

42.65
30.72

2.21
22.54
0.0

19.01
12.60
1.99
9.28
0.0



Table XII-6

PSNS FOR THE SECONDARY LEAD SUBCATEGORY

Blast and Reverberatory Furnace Wet Air Pollution Control

o
o
o
o
o

578.78
383.61

60.57
282.66

0.0

2,244.60
1,487.7

234.9
1,096.2

o

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

o
o
o
o
o

1,298.89
935.47
67.30

686.46
0.0

5,037.30
3,627.9

261.0
2,662.2

o

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
AnyOne Day

1024

Battery Cracking

Kettle Wet Air Pollution Control

Metric Units - mg/kkg of lead produced from smelting
English Units - 1bs/bi11ion 1bs of lead produced from smelting

Metric Units - mg/kkg of lead produced from kettle furnaces
English Units - 1bs/bi11ion 1bs of lead produced from kettle

furnaces

Metric Units - mg/kkg of lead scrap produced
English Units - 1bs/bi11ion 1bs of lead scrap produced

Pollutant or Pollutant Property

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

Pollutant or Pollutant Property

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)

Pollutant or Pollutant Property

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)



Table XII-6 (Continued)

PSNS FOR THE SECONDARY LEAD SUBCATEGORY

Pollutant or Pollutant Property

Casting Contact Cooling

Maximum for
Any One Day

Maximum for
Monthly Average

19.01
12.60
1.99
9.28
0.0

Metric Units - mg/kkg of lead cast
English Units - 1bs/bi11ion Ibs of lead cast

42.65
30.72
2.21

22.54
0.0

Antimony
Arsenic
Lead
Zinc
Ammonia (as N)
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SECONDARY LEAD SUBCATEGORY

Section XIII

Best Conventional Pollutant Control Technology

The 1977 amendments to the Clean Water Act added Section
301(b)(2)(E), establishing "best conventional pollutant control
technology" (BCT) for discharge of conventional pollutants from
existing industrial point sources. Biochemical oxygen-demanding
pollutants (BODS), total suspended solids (TSS), fecal coli
form, oil and grease (O&G), and pH have been designated as
conventional pollutants (see 44 FR 44501).

BCT is not an additional limitation, but replaces BAT for the
control of conventional pollutants. In addition to the other
factors specified in Section 304(b)(4)(B), the Act requires that
limitations for conventional pollutants be assessed in light of a
two-part cost-reasonableness test. On October 29, 1982, the
Agency proposed a revised methodology for carrying out BCT analy
ses (47 FR 49176). The purpose of the proposal was to correct
errors in the BCT methodology originally established in 1977.

Part 1 of the proposed BCT test requires that the cost and level
of reduction of conventional pollutants by industrial dischargers
be compared with the cost and level of reduction to remove the
same type of pollutants by publicly-owned treatment works (POTW).
The POTW comparison figure has been calculated by evaluating the
change in costs and removals between secondary treatment (30 mg/l
BOD and 30 mg/l TSS) and advanced secondary treatment (10 mg/1
BOD and 10 mg/l TSS). The difference in cost is divided by the
difference in pounds of conventional pollutants removed, result
ing in an estimate of the "dollars per pound" of pollutant
removed, that is used as a benchmark value. The proposed POTW
test benchmark is $0.30 per pound (1978 dollars).

Part 2 of the BeT test requires that the cost and level of reduc
tion of conventional pollutants by industrial dischargers be
evaluated internally to the industry. In order to develop a
benchmark that assesses a reasonable relationship between cost
and removal, EPA has developed an industry cost ratio which
compares the dollar per pound of conventional pollutant removed
in going from primary to secondary treatment levels with that of
going from secondary to more advanced treatment levels. The
basis of costs for the calculation of this ratio are the costs
incurred by a POTW. EPA used these costs because: they reflect
the treatment technologies most commonly used to remove conven
tional pollutants from wastewater; the treatment levels associ
ated with them compare readily to the levels considered for
industrial dischargers; and the costs are the most reliable for
the treatment levels under consideration. The proposed industry
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subcategory benchmark is 1.42. If the industry figure for a
subcategory is lower than 1.43, the subcategory passes the BCT
test.

The Agency usually considers two conventional pollutants in the
cost test, TSS and an oxygen-demanding pollutant. Although both
oil and grease and BODS are considered to be oxygen-demanding
substances by EPA (see 44 FR 50733), only one can be selected in
the cost analysis to conform to procedures used to develop POTW
costs. Oil and grease is used rather than BODS in the cost
analysis performed for nonferrous metals manufacturing waste
streams due to the common use of oils in casting operations in
this industry.

BPT is the base for evaluating limitations on conventional
pollutants (i.e., it is assumed that BPT is already in place).
The test evaluates the cost and removals associated with treat
ment and controls in addition to that specified as BPT.

If the conventional pollutant removal cost of the candidate BCT
is less than the POTW cost, Part 1 of the cost-reasonableness
test is passed and Part 2 (the internal industry test) of the
cost-reasonableness test must be performed. If the internal
industry test is passed, then a BCT limitation is promulgated
equivalent to the candidate BCT level. If all candidate BCT
technologies fail both parts of the cost-reasonableness test, the
BeT requirements for conventional pollutants are equal to BPT.

The BCT test was performed for the proposed BAT basis of lime
precipitation, sedimentation, in-process flow reduction, and
multimedia filtration. The secondary lead subcategory failed
Part 1 of the test with a calculated cost of $179.94 per pound
(1978 dollars) of removal of conventional pollutants using BAT
technology. The intermediate flow reduction option was also
examined, but it too failed with a cost of $15.34 per pound (1978
dollars) of conventional removal.
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Table XIII-l

BCT EFFLUENT LIMITATIONS FOR THE SECONDARY LEAD SUBCATEGORY

Battery Cracking

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead scrap produced
English Units - lbs/billion lbs of lead scrap produced

Total Suspended Solids
pH

38,540.0 18,800.0
Within the range of 7.5 to 10.0

at all times

Blast and Reverberatory Furnace Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from smelting
English Units - lbs/billion lbs of lead produced from smelting

Total Suspended Solids
pH

138,580.0 67,600.0
Within the range of 7.5 to 10.0

at all times

Kettle Wet Air Pollution Control

Pollutant or Pollutant Property
Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead produced from kettle furnaces
English Units - lbs/billion lbs of lead produced from kettle

furnaces

Total Suspended Solids
pH

o 0
Within the range of 7.5 to 10.0

at all times
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Table XIII-1 (Continued)

BCT EFFLUENT LIMITATIONS FOR THE SECONDARY LEAD SUBCATEGORY

Pollutant or Pollutant Property

Casting Contact Cooling

Maximum for
Any One Day

Maximum for
Monthly Average

Metric Units - mg/kkg of lead cast
English Units - lbs/bi1lion 1bs of lead cast

Total Suspended Solids
pH

9,069.20 4,424.0
Within the range of 7.5 to 10.0

at all times
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