


ORGANIZATION OF THIS DOCUMENT

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

Volume VIII Primary Columbium and Tantalum
Secondary Tantalum
Secondary Uranium

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

Primary and Secondary Titanium
Primary Zirconium and Hafnium

Primary Precious Metals and Mercury
Secondary Precious Metals
Secondary Silver
Secondary Mercury

Primary zinc
Primary Lead
Secondary Lead
Primary Antimony

Volume X

Volume IX

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

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

Volume VI

Volume V

General Development Document

Bauxite Refining
Primary Aluminum Smelting
Secondary Aluminum Smelting

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

Volume IV

Volume II

Volume I

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

The ten volumes contain contain the following subjects:
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EPA also identified several distinct control and treatment
technologies (both in~plant and end-of-pipe) applicable to the
primary beryllium sUbcategory. The Agency analyzed both
historical and newly generated data on the performance of these
technologies, including their nonwater quality environmental

This document provides the technical basis for promulgating
effluent limitations based on best practicable technology (BPT)
and best availab1e technology economically achievable (BAT) for
existing direct discharg~rs, pretreatment standards for new
indirect dischargers (PSNS), ~nd standards of performance for new
source direct dischargers (NSPS).

One
zero

SECT -- I

SUMMARY

SECTION I

PRIMARY BERYLLIUM SUBCATEGORY

a Solvent extraction raffinate from bertrandite ore,
b Solvent extraction.raffinate from beryl ore,
c Beryllium carbonate filtrate,
d Beryllium hydroxide filtrate,
f Beryllium oxide calcining furnace wet air pollution

control,
g Beryllium hydroxide supernatant,
h .Process water,. .
i Fluoride furnace scrubber,
j Chip treatment wastewater,
k Beryllium pebble plant area vent wet air pollution

control,
I Beryl ore gangue dewatering,
m Bertrandite ore gangue dewatering,
n Beryl ore processing,
o AIS area wastewater,
p Bertrandite ore leaching scrubb~r, and
q Bertrandite ore counter current decantation scrubber.

The primary beryllium subcategory consists of three plants.
discharges directly to a river or stream, and two achieve
discharge of processwaste~ater.

EPA first studied the primary beryllium subcategory to determine
whether differences in raw materials, final products,
manufacturing processes, equipment, age and size of plants, and
water usage required the development of separate effluent
limitations and standards for different segments of the
subcategory. This involved a detailed analysis of wastewater
discharge arid treated effluent characteristics, including the
sources and volumes of water used, the processes used, the
sources of pollutants and wastewaters in the plant, and the
constituents of wastewaters including priority pollutants. Asa
result, 16 subdivisions or building blocks have been identified
for this subcategory that warrant separate effluent limitations.
These include:



PRIMARY BERYLLIUM SUBCATEGORY SECT - I
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The mass limitations and standards for BPT, BAT, NSPS, and PSNS
are presented in Section II.

For BAT, the Agency has built upon the BPT technology basis by
adding filtration as an effluent polishing step to the end-of­
pipe treatment scheme. To meet the BAT effluent limitations
based on this technology, the primary beryllium subcategory is
estimated to incur a capital cost of $256,200 and an annual cost
of $265,600.

air quality, solid waste generation, and energy
EPA also studied various flow reduction techniques

the data collection portfolios (dcp) and plant

impacts and
requirements.
reported in
visits.

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

After examining treatment technology being operated in the
subcategory, the Agency has identified promulgated BPT as
pollutant removal based on chemical precipitation and
sedimentation technology, and ammonia steam stripping and cyanide
precipitation pretreatment for selected waste streams. To meet
the BPT effluent limitations based on this technology, the
primary beryllium subcategory is estimated to incur a capital
cost of $226,500 and an annual cost of $251,200.

NSPS and PSNS are equivalent to BAT. In selecting NSPS and PSNS,·
EPA recognizes that new plants have the opportunity to implement
the best and most efficient manufacturing processes and treatment
technology. However, no such processes or treatment technology
were considered to meet the NSPS or PSNS criteria. Therefore,
the technology basis of BAT has been determined as the best
demonstrated technology.

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



mg/kg( Ib/rnillion Ibs), of beryllium carbonate produced
from bertra1ndite ore as beryllium

EPA has divided the primary' beryllium subcategory into 16
subdivisibns for the purpose of effluent limitations and
standards. These subdivisions are:

BPT is promulgated based '.on the performance achievable by the'
application of ammonia ste~mstripping and cyanide precipitation
pretreatment £or selected :waste streams, f6llowed by chemical
precipitation and sedimentation .( lime and settle) technology.
The followingBPT effluent ,limitations.are promulgated:

(a) Solvent Extraction Raffinate from BertranditeOre

SECT -: II

1,235.000
404.300

2,246.000
269.500

131,600.000
44,700.000.
43,800.000

to 10.0 at all times

Maximum for
. Monthly Average

SECTION II

CONCLUSIONS

Maximum for
Any One Day

PRIMARY BERYL~IUM SUBCATEGORY

. .
Solvent extractio~ ra·ffinate from bertrandite ore,
Solventextractiob raffinate from beryl ore,
Beryllium carbonate filtrate,
Beryllium hydroxide filtrate,
Beryllium oxide c~lciningfurnacewet air
pollution control,
Beryllium hydroxige supernatant,
Process. water,
Fluor:ide furnace scrubber,
Chip treatment wastewater,
Beryllium pebble plant area vent ~et air pollution
control.·" .

Beryl .or~·gangue d~watering,
Bertranditeore gaQgue dewatering,
Beryl ore processing,-
AIS area wastewater,
Bertrandite ore leaching scrubber, and
Bertrandite ore countercurrent decantation scrubber.

(a)
(b)
(c)
(d)
(e)

(f)
(g)
(h)
( i )
(j)

(k)
(1)
(m)
(n)
(0 )
(p)

3617

Pollutant or.
Pol1~tant Property

Beryllium 2,763.000
Chromium (Total) 988'.200
Copper 4,267.000
Cyanide (Total) 651.300
Ammonia (as N) 299,400.000
Fluoride 78,610:.000
TSS 92,090'.000
pH Within the range of 7.5



mg/kg (lb/million lbs) of beryllium hydroxide produced
as beryllium

mg/kg (lb/million lbs) of beryllium carbonate produced
from beryl ore as beryllium

mg!kg (lb/million lbs) of beryllium carbonate produced
as beryllium

times

times

at all times

SECT - II

118.000
38.610

214.500
25.740

12,570.000
4,269.000
4,183.000

10.0 at all

121.000
39.600

220.000
26.400

12,890.000
4,378.000
4,290.000

10.0 at all

Maximum for
Monthly Average

Maximum·for
Monthly Average

Maximum for
Monthly Average

7.5 to

7.5 to

74.800
24.480

136.000
16.320

7,969.600
2,652.000
2,652.000

7.5to 10.0

270.600
96.800

418.000
63.800

29,330.000
7,700.000
9,020.000

the range of

263.800
94.380

407.600
62.210

28,590.000
7,508.000
8,795.000

the range of

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day

167.280
59.840

258.400
39.440

18,128.800
4,760.000
5,576.000

Within the range of

PRIMARY BERYLLIUM SUBCATEGORY

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within

3618

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper .
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within

Pollutant or
Pollutant Property

(c) Beryllium Carbonate Filtrate

Pollutant or
Pollutant Property

(b) Solvent Extraction Raffinate from Beryl Ore

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH

(d) Beryllium Hydroxide Filtrate BPT

(e) Beryllium Oxide Calcining Furnace Wet Air Pollution
Control BPT
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Pollutant or
Pollutant Property

Maximum for
Any One Day

Maximum for
Monthly Average

mg/kg (lb/million Ibs) of beryllium oxide produced

mg/kg (lb/million Ibs) of beryllium pebbles produced

mg/kg (lb/million Ibs,) of beryllium hydroxide produced
from scrap ahdresidues as beryllium

(f) Beryllium Hydroxide Supernatant BPT

times

times

times

145.000
47.470

263.700
31.640

15,450.000
5,248.000
5,142.000

10.0 at all

126.500
41.400

230.000
27.600

13,480.000
71,200.000

4,485.000
10.0 at all

96.140
31.460

174.800
20.980

10,240.000
3,479.000
3,409.000

to 10.0 at all

Maximum for
Monthly Average

Maximum for
Monthly Average

324.400
116.000
501.000

76.470
35,150.000
'9,230.000

1'0,810.000
the range of 7.5 to

Maximum for
Any One Day

282.900
101.200
437.000

66.700
30,660.000

160,300.000
9,430.000

the range of 7.5 to

3619

, 215.000
76.91Q

332.100
50.690

23,300.000
6,118.000
7,167.000

the. range of 7.5

Maximum for
.Any .One Day

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within

(g) .Process Water

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within



mg!kg (lb/million Ibs) of beryllium pebbles produced

mg!kg (lb!million Ibs) of beryllium pebbles produced

mg!kg (lb!million Ibs) of beryllium scrap chips treated

times

times

0.000
0.000
0.000
0.000
0.000
0.000
0.000

at all

SECT - II

4.263
1. 395
7.750
0.930

454.200
154.200
151.100

10.0 at all times

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

0.000
0.000
0.000
0.000
0.000
0.000
0.000

7.5 to 10.0 at all

7.5 to

0.000
0.000
0.000
0.000
0.000
0.000
0.000

range of

3620

0.000
0.000
0.000
0.000
0.000
0.000
0.000

range of 7.5 to 10.0

Maximum for
Any One Day

Ma}{imum for
Any One Day

Maximum for
Any One Day

9.533
3.410

14.730
2.248

1,033.000
271. 300
317.800

Within the range of

PRIMARY BERYLLIUM SUBCATEGORY

Pollutant or
Pollutant Property

(h) Fluoride Furnace Scrubber BPT

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within the

(i) Chip Treatment Wastewater BPT

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH

Pollutant or
Pollutant Property

(j) Beryllium Pebble Plant Area Vent Wet Air Pollution
Control BPT

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within the



mg/kg(pounds per mil~ion pounds) of beryl ore processed

mg/kg (pounds per milli?~ pounds) of bertrandite processed

mg/kg (pounds per million pounds) of beryl ore processed

times

all times

all times

SECT - II

0.574
0.188
1.043
0.125

61.120
20.756
20.339
10.0 at

4.·017
1. 315
7.303
0.876

427.956
145.330
142.409

10.0 at all

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

1.466
0.480
2.665
0.320

156.169
53.034
51.968

of 7.5 to 10.0 at

of 7.5 to

1.283­
0.459
1.982
0.302

139.032
36.505
42.763

the, range of 7. 5to

Ma.x;imumfor
Any One Day

3621

Max~mum for"
AnyOne Day

3.279
1.173
5.064
0.773

355.245
93.275

109.265
the range

Maximum for
Any ,One Day

8.983
3.213

13.876
2.118

973.490
255.:605
299.423
the range

PRIMARY BERyLLIUM SUBCATEGORY

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within

(k) . Beryl Ore Gangue Dewatering BP~

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within

(1) Bertrandi fe Ore Gangue Dewatering _BPT

Pollutant or
Pollutant Property

(m) Beryl Ore Processing. ,"BPT

. Pollutant or
-Pollutant Property

Beryllium
. Chromium (Total)

Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within
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(n) Aluminum Iron Sludge (AIS) Area Wastewater BPT

mg/kg (pounds per million pounds) of total beryllium
carbonate produced as beryllium

Bertrandite Ore Countercurrent and Decantation
(CCD) Scrubber- BPT

mg/kg of bertrandite ore processed

all times

all times

all times

0.831
0.272
1.511
0.181

88.545
30.069
29.465
10.0 at

0.056
0.018
0.101
0.012
5.919
2.010
1.970

10.0 at

Maximum for
Monthly Average

247.400
84.240

468.000
56.160

27,424.800
9,313.200
9,126.000
to 10.0 at

Maximum for
Monthly Average

Maximum for
Monthly Average

of 7.5

of 7.5 to

Maximum for
Any One Day

3622

Maximum for
Any One Day

1.859
0.665
2.871
0.438

201.416
52.885
61.951

the range of 7.5 to

0.124
0.044
0.192
0.029

13.463
3.535
4.141

the range

Maximum for
Any One Day

mg/kg of bertrandite ore

575.640
205.920
889.200
135.720

62,384.400
16,380.000
19,188.000

Within the range

(p)

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH within

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(0) Bertrandite Ore Leaching Scrubber BPT

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within



(a) Solvent Extraction Raffinate from Bertrandite Ore BAT

(b) Solvent Extraction Ra~finate from Beryl Ore BAT

mg/kg (lb/million Ibs) of beryllium carbonate produced
as beryllium

SECT - II

81.400
33.000

134.200
17.600

12,890.000
4,378.000

79.370
32.180

130.800
17.160

12,570.000
4.269.009

831.000
336.900 .

1,370.000
179.700

131,600.000
44,700.000

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

3623

180.400
81. 400

281. 600
44.000

29,330.000
7,700.000

175.900
79.370

·274.600
, 42.900

28,590.000
7,508.000

Maximum for
Any One Day

1 1 842.000
831.000

2,875.000
449.200

299,400.000
·78,610.000

Maximum for
Any .One Day

Maximum for
Any One Day

PRIMARY BERYLLIUM SUBCATEGORY

mg/kg (lb/million Ibs) of beryllium carbonate produced
from bertrandite ore as beryllium

Pollutant or
Pollutant Property

BAT is promulgated based on the performance achievable by the
application of ammonia steam stripping and cyanide precipitation
pretreatment for selected waste streams, follo~ed by chemical
precipitation, ~edimentation, and multimedia filtration (lime,
settle, and filter) technology. The following BAT effluent
limitations are promulgated:

mg/kg (lb/million Ibs} of beryllium carbonate produced
from be~yl ore as beryllium

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

Pollutant or
Pollutant Property

(c) Beryllium Carbonate Filtrate BAT



PRIMARY BERYLLIUM SUBCATEGORY

(d) Beryllium Hydroxide Filtrate BAT

SECT - II

mg/kg (lb/million Ibs) of berylliumhydroxid~

produced as beryllium

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

Maximum for
Any One Day

111.520
50.320

174.080
27.200

18,128.800
4,760.000

Maximum for
Monthly Average

50.320
20.400
82.960
10.880

7,969.600
2,706.400

(e) Beryllium Oxide Calcining Furnace Wet Air Pollution
Control BAT

Pollutant or
Pollutant Property

Maximum for
Any One Day

Maximum for
Monthly Average

mg/kg (lb/million Ibs) of beryllium oxide produced

mg/kg (lb/million Ibs) of beryllium hydroxide produced
from scrap and residues as beryllium

(f) Beryllium Hydroxide Supernatant BAT

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

216 200
97.570

337.500
52.740

35,150.000
9,230.000

Maximum for
Any One Day

188.600
85.100

294.400
46.000

30,660.000
160,300.000

3624

97.570
39.560

160.900
21.100

15,450.000
5,248.000

Maximum for
Monthly Average

85.100
34.500

140.300
18.400

13,480.000
71,200.000



mg/kg (lb/million Ibs) of. beryllium pebbles produced

mg/kg (lb/miIlion l.bs) .of beqrllium ];>ebblesproduced

. mg/kg(lb/millionlbs) of beryllium scrap chips treated

0.000
0.000
0.000
0.000
0.000
0.000

2.868
1.163
4.728
0.620

454.200
154.200

SECT ~ II

Maximum for
Monthly Average

64.680
26.220

.106.600
13.980

10,240.000
3,479.0.00

Maximum for
Monthly Average

Maximum for
Monthly Average

0.000
0.000
0.000
0.000
0.000
0.000

: ~

3625

6.355
2.868
9.920
1.550

·1,033.000
. 271.300

143.300
64.680

223.700
34.960

23,300.000
6,118.000

Maximum for
AnyOne Day

Maximum for
Any One· Day

Ma~imum for
. Any One Day

PRIMARY BERYLLIUM SUBCATEGORY

(g) Process Water

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copp~:!r

Cyanide (Total)
Ammonia (as N)
FluOl~ide

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

(h) Fluoride Furnace Scrubber BAT

.(i) Chip Treatment Wastewater BAT

Beryllium
Chromium (Total)
Copper

. Cyanide (Total)
Ammonia (asN)
Fluoride



PRIMARY BERYLLIUM SUBCATEGORY SECT - II

(j) Beryllium Pebble Plant Area Vent Wet Air Pollution
Control BAT

Pollutant for
Pollutant Property

Maximum for
Any One Day

Maximum for
Monthly Average

mg!kg (lb/million lbs) of beryllium pebbles produced

mg!kg (pounds per million pounds) of beryl ore processed

mg!kg (pounds per million pounds) of bertrandite ore processed

(1) Bertrandite Ore Gangue Dewatering BAT

0.000
0.000
0.000
0.000
0.000
0.000

0.386
0.156
0.636
0.083

61.120
20.756

0.986
0.400
1.626
0.213

156.169
53.034

Maximum for
Monthly Average

Maximum for
Monthly Average

0.000
0.000
0.000
0.000
0.000
0.000

3626

2.185
0.986
3.411
0.533

355.245
93.275

0.855
0.386
1.335
0.209

139.032
36.505

Maximum for
Any One Day

Maximum for
Any One Day

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

(k) Beryl Ore Gangue Dewatering BAT

Pollutant or
Pollutant Property



PRIMARY BERYLLIUM SUBCATEGORY SECT - II

(n) Aluminum Iron Sludge ,(AIS) Area Wastewater BAT

mg/kg of bertrandite ore processed

0.559
0.227
0.922
0.121

88.545
30.069

2.702
1. 095
4.455
0.584

427.956
145.330

173.160
70.200

285.480
37.440

27,424.800
9,313.200

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

3627

5.988
:2.702

'9.348
1.461

97,3.490
255.605

1.239
0.559
1.934
0.302

201.416
52.885

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any 'One Day

383.760
173.160
599.040
93.600

62,~84.400

16,380.000

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

mg/kg (pounds per million pounds) of total beryllium carbonate
produced as beryllium

(m) Beryl Ore Processing BAT

mg/kg (pounds per million pounds) of beryl ore processed

(0) Bertrandite Ore Leaching Scrubber BAT

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride



PRIMARY BERYLLIUM SUBCATEGORY SECT - II

(p) Bertrandite Ore Countercurrent and Decantation
(CCO) Scrubber- BAT

Pollutant or
pollutant Property

Maximum for
Any One Day

Maximum for
Monthly Average

mg/kg of bertrandite ore processed

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

0.083
0.037
0.129
0.020

13.463
3.535

0.037
0.015
0.062
0.008
5.919
2.010

NSPS is promulgated based on the performance achievable by the
application of ammonia steam stripping and cyanide precipitation
pretreatment for selected waste streams, followed by chemical
precipitation, sedimentation, and multimedia filtration (lime,
settle, and filter) technology. The following effluent standards
are promulgated for new sources:

3628



(a) Solvent Extraction Raffinate from Bertrandite Ore NSPS

mg/kg (lb/million Ibs) of beryllium carbonate produced
from bertrandite ore as beryllium

PRIMARY BERYLLIUM SUBCATEGORY SECT - II

831. 000
336.900

1,370.000
179.700

131,600.000
44,700.000
26,950.000

10.0 at all times

Maximum for
Monthly Average

Maximum for
Any One Day

3629

:1,842.000
831.000

2,875.000
449.200

299,400.000
78,610.000
33,690.000

the, range. of 7.5 to

Pollutant or·
Pollutant Property

. Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride .
TSS
pH Within



PRIMARY BERYLLIUM SUBCATEGORY SECT - II

(b) Solvent Extraction Raffinate from Beryl Ore NSPS

mg/kg (lb/million Ibs) of beryllium hydroxide produced as beryllium

mg/kg (lb/million Ibs) of beryllium carbonate produced
from beryl ore as beryllium

mg/kg (lb/million Ibs) of beryllium carbonate produced
as beryllium

times

all times

81.400
33.000

134.200
17.600

12,890.000
4,378.000
2,640.000

10.0 at all times

50.320
20.400
82.960
10.880

7,969.600
2,706.400
1,632.000
to 10.0 at

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

79.370
32.180

130.800
17.160

12,570.000
4,269.000
2,574.000

7.5 to 10.0 at all

of 7.5 to

of 7.5

Maximum for
Any One Day

175.900
79.370

274.600
42.900

28,590.000
7,508.000
3,218.000

the range of

Maximum for
Any One Day

Maximum for
Any One Day

180.400
81.400

281.600
44.000

29,330'.000
7,700.000
3,300.000

Within the range

3630

111.520
50.320

174.080
27.200

18,128.800
4,760.000
2,040.000

Within the range

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within

(c) Beryllium Carbonate Filtrate NSPS

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH

Pollutant or
Pollutant Property

(d) Beryllium Hydroxide Filtrate NSPS



mg/kg (lb/million Ibs) of beryllium pebbles produced

mg/kg (lb/million Ibs) .of beryllium oxide produced·

(e) Beryllium Oxide Calcining Furnace Wet Air Pollution
Control NSPS

times

times

times

SECT - II

85.100
34.500

140.300
18.400

13,480.000
71,200.000

2,760.000
10.0 at all

64.680
26.220

106.600
13.980

10,240.000
3,479.000
2,098.000

10.0 at all

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

97.570
39.560

160.900
21.100

15,450.000
5,248.000
3,164.000

7.5 to 10.0 at all

Maximum for
AnY,One Day

216.200
97.570

337.500
52.740

35,150.000
9,230.000
3,956.000

the range of

188.600
85.10Q

294.400
46.000

30,660.000
160,300.000

3,450.000
the range of 7.5 to

3631

Maximum for
Any 'One Day

143.300
64.68Q

223.700
: 34.960

23,300.000
6:,118.000
2,622.,000

the range of 7.5 to

Maximum for
Any One Day

PRIMARY BERYLLIUM SUBCATEGORY

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within

mg/kg (lb/million Ibs) of beryllium hydroxide produced
from scrap and residues as beryllium .

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within

(f) Beryllium HydroxideSripernatant NSPS

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride .
TSS
pH Within

(g) Process Water NSPS



PRIMARY BERYLLIUM SUBCATEGORY SECT - II

(h) Fluoride Furnace Scrubber NSPS

pollutant or
Pollutant Property

Maximum for
Any One Day

Maximum for
Monthly Average

mg/kg (lb/million Ibs) of beryllium pebbles produced

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N) .
Fluoride
TSS
pH Within the

0.000
0.000
0.000
0.000
0.000
0.000
0.000

range of

0.000
0.000
0.000
0.000
0.000
0.000
0.000

7.5 to 10.0 at all times

(i) hip Treatment Wastewater NSPS

pollutant or
pollutant Property

Maximum for
Any One Day

Maximum for
Monthly Average

mg/kg (lb/million Ibs) of beryllium scrap chips treated

mg/kg (lb/million Ibs) of beryllium pebbles produced

(j) Beryllium Pebble Plant Area Vent Wet Air Pollution
Control NSPS

(k) Beryl Ore Gangue Dewatering NSPS

times

0.000
0.000
0.000
0.000
0.000
0.000
0.000

at all

2.868
1.163
4.728
0.620

454.200
154.200

93.000
10.0 at all times

Maximum for
Monthly Average

Maximum for
Monthly Average

0.000
0.000
0.000
0.000
0.000
0.000
0.000

range of 7.5 to 10.0

Maximum for
Any One Day

3632

Maximum for
Any One Day

6.355
2.868
9.920
1.550

1,033.000
271. 300
116.300

the range of 7.5 to

pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within the

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within



mg/kg (pounds per mill~on pounds) of beryl ore processed

mg/kg (pounds per million pounds) of bertrandite ore processed

mg/kg (pounds per million pounds) .of beryl ore processed

times

times

times

SECT - II

0.986
0.400
1.626
0.213

156.169
53.034
31.980

10.0 at all

2.702
1.095
4.455
0.584

.427.956
145.330
87.636

10.0 at all

Maximum for
Monthly Average

Maximum for
Monthly Average

0.386
0.156
0.636
0.083

61.120
20.756
12.516

7.5 to 10.0 at all

7.5 to

7.5 to

2.185
,·0.986

3.411
0.533

355.245
93.275
39.975
range of

0.855
. 0.386
1. 335
0.209

139.032
36.505
15.645

the' range of

Maximum for
Any One Day

3633

Maxi,mum for
AnyiOne Day

5.988
2.702
9.348
1.461

9'73.490
255.605
109.545

the range of

PRIMARY BERYLLIUM SUBCATEGORY

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within

(1) Bertrandite Ore Gangue Dewatering NSPS

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)·
Ammonia (asN)
Fluoride
TSS
pH Within the

Pollutant or
Pollutant Propetty

(m) Beryl O(e Processing NSPS

Beryllium
Chromium (Total) .
Copper
Cyanide (Total)
Arnnlonia(as Nr
Fluoride
TSS
pH Within



mg/kg (pounds per million pounds) of total beryllium carbonate
produced as beryllium

(0) Bertrandite Ore Leaching Scrubber NSPS

(n) Aluminum Iron Sludge (AIS) Area Wastewater NSPS

times

times

times

SECT - II

0.037
0.015
0.062
0.008
5.919
2.010
1.212

10.0 at all

0.559
0.227
0.922
0.121

88.545
30.069
18.132

10.0 at all

173.160
70.200

285.480
37.440

27424.800
9313.200
5616.000

10.0 at all

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

7.5 to

of 7.5 to

3634

Maximum for
Any One Day

0.083
0.037
0.129
0.020

13.463
3.535
1.515

the range of 7.5 to

1.239
0.559
1.934
0.302

201.416
52.885
22.665

the range

Maximum for
Any One Day

Maximum for
Any One Day

383.760
173.160
599.040

93.600
62384.400
16380.000

7020.000
the range of

PRIMARY BERYLLIUM SUBCATEGORY

mg/kg of bertrandite ore processed

mg/kg of bertrandite ore processed

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
TSS
pH Within

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

(p) Bertrandite Ore Countercurrent and Decantation
(CCD) Scrubber- NSPS



(a) Solvent Extraction Ra'ffinate from Bertrandite Ore PSNS

(b) Solvent Extraction Raffinate from Beryl Ore PSNS

mgjkg (lbjmillion Ibs) of beryllium carbonate produced
from bertrandite ore as beryllium

SECT - II

81.000
33.000

134.200
17.600

12,890.000
4,378.000

831.000
336.900

1,370.000
179.700

131,600.000
44,700.000

Maximum for
Monthly Average

Maximum for
Monthly Average

3635

180.000
, 81.400
281.600

44.000
29,330.000
7,700.000

1,842.000
831.0QO

2,875.000
449.200

299,400.000
78,610.000

Maximum for
Any One Day

Maximum for
Any'One Day

PRIMARY BERYLLIUM SUBCATEGORY

EPA is not promulgating pretreatme~t standards for existing
sources (PSES) for the primary beryllium subcategory~

PSNS are promulgated based on the performance achievable by the
application of ammonia. steam stripping and cyanide precipitation
pretreatment for selected waste streams, followed by chemical
precipitation, sedimentation, and multimedia filtration (lime,
settle, and eilter) teqhnology. The following pretreatment
standards are promulgated 'for new sources:

mgjkg (lbjmillion Ibs) of beryllium carbonate produced
from befyl ore as beryllium

Beryllium'
Chromium (Total)
Copper.
Cyanide (Total)
Ammonia (as N)
Fluoride

Pollutant or
Pollutant Property

Pollutant or.
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride



PRIMARY BERYLLIUM SUBCATEGORY

(c) Beryllium Carbonate Filtrate PSNS

SECT - II

Pollutant or
Pollutant Property

Maximum for
Any One Day

Maximum for
Monthly Average

mg/kg (lb/million Ibs) of beryl~ium carbonate produced
as beryllium

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

175.900
79.370

274.600
42.900

28,590.000
7,508.000

79.370
32.180

130.800
17.160

12,570.000
4,269.000

(d) Beryllium Hydroxide Filtrate PSNS

Pollutant or
Pollutant Property

Maximum for
Any One Day

Maximum for
Monthly Average

mg/kg (lb/million Ibs) of beryllium hydroxide produced
as beryllium

mg/kg (lb/million Ibs) of beryllium oxide produced

(e) Beryllium oxide Calcining Furnace Wet Air Pollution
Control PSNS

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

111.520
50.320

174.080·
27.200

18,128.800
4,760.000

Maximum for
Any One Day

216.200
97.570

337.500
52.740

35,150.000
9,230.000

3636

50.320
20.400
82.960
10.880

7,969.600
2,706.400

Maximum for
Monthly Average

97.570
39.560

160.900
21.100

15,450.000
5,248.000



mg/kg (lb/million Ibs) of beryllium pebbles produced

mg/kg(lb/million Ibs) of beryllium pebbles produced

mg/kg (lb/million Ibs) of beryllium hydroxide produced
. from scrap and residues as beryllium

0.000
0.000
0.000
0.000
0.000

SECT - II

85.100
34.500

140.300
18.400

13,480.000
71,200.000

64.680
26.220

106.600
13.980

10,240.000
3,479.000

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

3637

0.000
0.000
0.000
0.000
0.000

143.300
64.680

223.700
34.960

23,300.000
6,118.000

188.600
85.100

294.400
, 46.000

30,660.000
160,300.000

,

Maximum for
Any O.ne Day

Maximum for
Any'One Day

Maximum for
AnyOne Day

PRIMARY BERYLLIUM SUBCATEGORY

Pollutant or
Pollutant Property

(f) Beryllium Hydroxide Supernatant PSNS

Beryllium·
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

Pollutant or
Pollutant Property

-( g) Process Water PSNS

Beryllium
Chromium (Total)
Copper .
Cyanide (Total)
Ammonia (as N).
Fluoride

(h) Fluoride Furnace Scrubber PSNS

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

·Pollutant or
Pollutant Property
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(i) Chip Treatment Wastewater PSNS

mg/kg (lb/million. lbs) of beryllium scrap chips treated

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

Maximum for
Any One Day

6.355
2.868
9.920
1. 550

1,033.000
271. 300

Maximum for
Monthly Average

2.868
1.163
4.728
0.620

454.200
154.200

mg/kg (lb/million Ibs) of beryllium pebbles produced

mg/kg (pounds per million pounds) of beryl ore processed

(J) Beryllium Pebble Plant Area Vent Wet Air Pollution
Control PSNS

0.000
0.000
0.000
0.000
0.000
0.000

0.386
0.156
0.636
0.083

61.120
20.756

Maximum for
Monthly Average

Maximum for
Monthly Average

0.000
0.000
0.000
0.000
0.000
0.000

3638

0.855
0.386
1. 335
0.209

139.032
36.505

Maximum for
Any One Day

Maximum for
Any One Day

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

Pollutant or
Pollutant Property

(k) Beryl Ore Gangue Dewatering PSNS

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

Pollutant or
Pollutant Property



(n) Aluminum Iron Sludge (AIS) Area wastewater PSNS

mg/kg (pounds per million'pounds) of bertrandite ore processed

mg/kg (pounds per million pounds) of beryl ore processed

SECT - II

0.986
0.400
1.626
0.213

156 .. 169
53.034

2.702
1.095
4.455
0.584

427.956
145.330

173.160
70.200

285.480
37.440

27424.800
9313.200

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

, 2.185
! 0.986

3.411
0.533

355.245
93.275

5.988
2.702
9.348
1.461

973.490
255.605

3639

383.760
Ji73.160
599.040

93.600
62384.400
16380.000

Maximum for
Any One Day

Maximum for
AnY',l Day

Max~mum for
Any '1 Day

PRIMARY BERYLLIUM SUBCATEGORY

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

mg/kg (pounds per million pounds) of total beryllium
carbonate ;produced as beryllium

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

Pollutant or
Pollutant Property

(m) Beryl are Processing PSNS

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide. (Total)
Ammonia (as N)
Fluoride

< (1) Bertrandite are Gangue Dewatering PSNS
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(0) Bertrandite Ore Leaching Scrubber PSNS

Pollutant or
Pollutant Property

Maximum for
Any One Day

Maximum for
Monthly Average

mg/kg of bertrandite ore processed

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

1.239
0.559
1.934
0.302

201.416
52.885

0.559
0.227
0.922
0.121

88.545
30.069

3640

Bertrandite Ore Countercurrent and Decantation
(CCD) Scrubber- PSNS

mg/kg of bertrandite ore.processed

0.037
0.015
0.062
0.008 .
5.919
2.010

Maximum for
Monthly Average

conventional pollutant control
for the primary beryllium

0.083
0.037
0.129
0.020

13.463
3.535

Maximum for
Any One Day

(p)

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

Pollutant or
Pollutant Property

EPA is not promulgating best
technology (BCT) limitations
subcategory at this time.
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RAW MATERIALS

SECT - III

. SECTION III

SUBCATEGORY PROFILE

PRIMARY BERYLLIUM SUBCATEGORY

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

Beryllium, the seventh lightest known metal, is manufactured and
used in three principal product forms: beryllium copper alloy,
bertllium oxide and beryllium metal. It is estimated that abciut
80 percent of beryllium consumption is in the form of beryllium
copper or other master alloy, and the remaining 20 percent
represents approximately :equal quantities of beryllium as the
oxide and as the pure metal. Beryllium copper alloy, containing
0.5 to 2.75 percent beryllium is used in various electrical and
mechanical applications including current carrying springs,
welding components, tooling dies, safety tools, bearing sleeves,
and overseas cable housings. Beryllium oxide, in pure or ceramic
form, is used in a number .of electronic applications as a heat
sink in resistor cores,· integrated circuit chip carriers,
traveling wave tubes, and laser tubes. Pure beryllium metal is
used primarily in aerospace applications including missile
components, aircraft brakes, nozzles, optics, and nuclear
components.

DESCRIPTION OF PRIMARY BERYLLIUM PRODUCTION

The . production of berylliu~ products can be divided into three
distinct operations - production of beryllium hydroxide from
beryllium ores, production of beryllium ox.ide from beryllium
hydroxide, and production of beryllium metal from beryllium
hydroxide. The primary beryllium production processes are shown
schematically in Figures 111-1 through 111-3 (pages 3646-3649)
and described below. Beryllium-copper master alloy is produced
from beryllium hydroxide in a two-step process: calcination of
beryllium hydroxide to bertlliumoxide, and production of
beryllium-copper master alloy using a carbon .reduction process.
No process wastew~ter is generated by beryllium-copper master
alloy production.

Most domestic beryllium is extracted from bertrandite ore
(4Be02Si02H20). Imported ;~nd domestically produced beryl ore
(3BeOA12036Si02) is another raw material for the primary
beryllium industrYi The o~ly company processing ore maintains
the capability for processing beryl ore, and, in 1985, processed
approximately 2,200 tons of beryl ore, compared with the 95,000
tons of bertrandite ore processed that year .
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PRODUCTION OF BERYLLIUM HYDROXIDE

SECT - III

The production of beryllium hydroxide from beryl and bertrandite
ores is presented schematically in Figure 111-1 (page 3646).
Bertrandite ore is first wet ground and screened to form a slurry
which is leached with a 10 percent sulfuric acid solution. The
mixture is washed and tailings removed in countercurrent
thickeners. The sludge from the thickeners is pumped to thE~

tailings pond as a slurry. The thickener supernatant, containing
0.5 to 0.6 grams per liter of beryllium, next enters a solvent
extraction process where beryllium is extracted from solution
with di-2-ethylhexyl phosphoric acid in kerosene. The barren
raffinate solution is discarded as a wastewater stream.

Wastewater streams are generated from both the bertrandite ore
gangue and beryl ore gangue dewatering processes. Further~

wastewater streams are generated in the bertrandite ore leaching
scrubber and bertrandite counter current decantation scrubber
processes.

The beryllium is stripped from the organic phase into an aqueous
solution containing 4 to 5 grams per liter of beryllium.
Aluminum and iron are precipitated from solution and the aluminuln
iron sludge is discarded. Beryllium is then precipitated froln
solution as beryllium carbonate which is separated from thle
liquid phase by filtration. The barren filtrate is discarded as
a wastewater stream or further processed for uranium recovery by
solvent extraction prior to discharge. The beryllium carbonate
may be sold as a product or further processed to beryllium
hydroxide.

The beryllium carbonate filter cake is reslurried in deionized
water and hydrolyzed in an autoclave to convert the suspended
solids to beryllium hydroxide. Beryllium hydroxide is then
separated from the liquid phase by filtration and the filtrate
discarded as a waste stream. Beryllium hydroxide may be further
processed to make beryllium copper alloy, beryllium oxide, or
pure beryllium metal.

When beryl ore is processed, the ore is crushed and melted at
about l625 0 C. The molten material is quenched with cold
water to produce a glassy material called frit. The frit is
dried, ground and leached with strong sulfuric acid, forming a
mixture of beryllium sulfate, aluminum sulfate, and silica.
Water is added to the mixture and the silica is separated in a
series of countercurrent decantation steps. The resultant silica
sludge is discarded. The beryllium solution, containing
approximately 10 to 11 grams per liter of beryllium is further
processed by solvent extraction, purification and precipitation
in an identical manner as beryllium solution from bertrandite
ore. Beryl ore processing generates wastewater streams from the
quench pit, scrubber and washdown operations.

3642



3643

BERYLLIUM METAL PRODUCTION

The dried ammonium beryllium fluoride, (NH4)2BeF4, is heated in a
graphite induction furnace :to drive off ammonium fluoride (NH4F)
and produce beryllium fluo~ide (BeF2). The off-gases from the
fluoride furnace pass throug~ a recirculating wet scrubber where
ammonium fluoride is absorbed from the gas into an aqueous
solution. The resultant ammonium fluoride solution generated in
the scrubber is used, along with hydrofluoric acid, to make
ammonium bifluoride solution.' This solution is used in various
steps in the beryllium metal production process, particularly in

SECT - IIIPRIMARY BERYLLIUM SUBCATEGORY

BERYLLIUM OXIDE PRODUCTION,

Pure beryllium oxide is produced for use in ceramics production
or sold directly to customers. The process is shown
schematically in Figure III-2 (page 3647). The oxide is produced
by dissolving beryllium hydroxide in water and sulfuric acid.
The resulting beryllium $ulfate solution is then filtered to
remove impurities. The solution flows to an evaporator followed
by two crystallizers in parallel where beryllium sulfate crystals
are formed. The crystals are separated from the mother liquor in
a centrifuge and the mother liquor is recycled to the beryllium
hydroxide dissolver. The beryllium sulfate is calcined in gas­
fired furnaces at about IIOOoC to beryllium oxide.

Sulfur dioxide in the exhaust gases from the calcining furnaces
is removed in caustic scrubbers which discharge scrubber water to
treatment.

The filtered ammonium beryllium fluoride. solution is treated with
ammonium sulfide to precipitate dissolved impurities,
particularly iron. The precipitated solids are removed in a
filter and the resultant srilfide sludge is sent to treatment.

The ammonium beryllium fluo,ride solution f'lows to a crystallizer
where ammonillm beryllium fluoride crystals a"!'e formed. Solids are
separated from the liquid phase in a centrifuge, the supernatant
from the centrifuge is recycled back to the crystallizer and the
solids are sent to a drier. The condensate from the crystallizer
is sent to the process water pit for reuse.

The beryllium manufacturing process is shown schematically in
Figure III-3 (page 3649). Beryllium hydroxide, Be(OH)2, is added
to a batch makeup tank along with an ammonium bifluoride
solution, calcium carbonqte, and recycled beryllium fluoride
(BeF2)' The resultant ammonium beryl~ium fluoride solution is
filtered to remove insoluble impurities. The filter cake is
filtered a second time and rinsed with ammonium bifluoride
solution to recover any beryllium present in the filter cake.
The rinse water is sent to ,an evaporator where it is concentrated
prior to being recycled to the batch makeup tank. The washed
filter cake is a fluoride sludge which is sent to treatment. The
condensate from the evaporator flows to the process water pit .for
reuse.
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the dissolution of beryllium hydroxide to produce ammonium
beryllium fluoride solution.

Beryllium fluoride is reduced to beryllium metal in a furnace.
Magnesium is added to the furnace and the resulting product is a
matrix of beryllium metal and magnesium fluoride (M9F2). This
matrix is crushed in a hammer mill and ball mill. The beryllium,
referred to as beryllium pebbles, is separated from magnesium
fluoride by washing our during milling. Gravity separation in a
bath of bromochloromethane is used to separate heavy metals from
beryllium pebbles after milling. The magnesium fluoride residue
is washed with ammonium bifluoride solution to recover any
beryllium which may be present as beryllium fluoride. The
beryllium fluoride solution is recycled .to the batch makeup tank
where beryllium hydroxide is dissolved to produce ammonium
beryllium fluoride solution. The magnesium fluoride residue is
then slurried to a disposal pond.

Two other additional beryllium recovery operations are present in
the primary beryllium subcategory. These are recovery of
beryllium as a hydroxide from low-grade sources and treatment of
high-grade beryllium chips. The hydroxide operation recovers
beryllium from various internal and external sources, although
the amount of total plant beryllium production resulting from
secondary material (i.e •. beryllium scrap recycled from
customers) is very small. Beryllium is recovered by
precipitating it as Be{OH)2 with sodium hydroxide, separating
the precipitate in a clarifier, and dewatering the hydroxide in a
centrifuge. The overflow (or supernatant) from the clarifier is
discarded.

PROCESS WASTEWATER SOURCES

Although a variety of processes are involved in primary berylliuTIl
production, the process wastewater sources can be subdivided into
the 18 building blocks listed below.

(a) Solvent extraction raffinate from bertrandite ore,
(b) Solvent extraction raffinate from beryl ore,
(c) Beryllium carbonate filtrate,
(d) Beryllium hydroxide filtrate,
(e) Beryllium oxide calcining furnace wet air pollution control,
(f) Beryllium hydroxide supernatant,
(g) Process water,
(h) Fluoride furnace scrubber
(i) Chip leaching wastewater,
(j) Beryllium pebble plant area vent wet air pollution control,
(k) Beryl ore gangue dewatering,
(I) Bertrandite ore gangue dewatering,
em) Beryl ore processing,
en) AIS area wastewater,
Co) Bertrandite ore leaching scrubber, and
(p) Bertrandite ore counter current decantation scrubber.
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OTHER WASTEWATER SOURCES
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There may be other wastewater streams associated with the primary
beryllium ~ubcategory. These streams include stormwater runoff,
and maint~nance and clean~p water. These waste streams are not
considered as a part of.t'his rUlemaking. EPA believes that the
flows and pollutant loadings associated with these waste streams
are insignificant relative'to the waste ~treams selected and are
best handled by the appropriate permit authority on a case-by':'"
case basis under authority'df Section 403 of the Clean Water Act.

AGE, PRODUCTION, AND PROCESS PROFILE

Figure I11-4 (page 3~49) shows the location of the three primary
beryllium plants operating in the United States. The facility
which produces beryllium hydroxide from ore is a zero discharge
facility and is located ina net evaporation area. The facility
which produces beryllium oxide, berylliu.m-copper master alloy,
and beryllium metal from beryllium hydroxide is a direct
discharger. The other facility which produces beryllium-copper
master alloy has a dry· process. The plant which produces
beryllium hydroxide from o~es began producing hydroxide in 1969.
The facility which produces beryllium oxide and beryllium metal
has been operating since 1957.

I
I.

I
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The production of beryllium: hydroxide from are gives rise to the

FACTORS CONSIDERED IN SUBDIVIDING THE PRIMARY BERYLLIUM
SUBCATEGORY

during the
its. related

for each

SECT - IV

SECTION IV

SUBCATEGORIZATION

PRIMARY BERYLLIUM SUBCATEGORY

This section summarizes the factors considered
designation of the primary beryllium subcategory and
subdivisions. Production normalizing parameters
subdivision will also be discussed.

The factors listed previously were each evaluated when
considering subdivisionof~theprimary beryllium subcategory. In
the discussion that follbws, the factors will be described as
they pertain to this parti9ular subcategory.

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

I

These building blocks follow directly from differences within the
three distinct beryllium' production operations: beryllium
hydroxide production from bre, beryllium oxide production from
beryllium hydroxide, and~ beryllium metal production from
beryllium hydroxide.

(a) Solvent extraction raffinate from bertrandite ore,
(b) Solvent extraction raffinate from beryl ore,
(c) Beryllium carbonate filtrate y

(d) Beryllium hydroxide filtrate y

(e) Beryllium oxide calcining furnace wet air pollution control,
(f) Beryllium hydroxide supernatant,
(g) Process water, :
(h) Fluoride furnace scru~ber,

(i) Chip treatment wastewater,
(1) Beryllium pebble plant area vent wet air pollution control,
(k) Beryl ore gangue dewatering,
(I) Bertrandi te ore gangue; dewa ter ing,
(m) Beryl ore processing,
(n) AIS area wastewater, "
(0) Bertrandite ore leaching scrubber, and
(p) Bertrandite ore counte~ current decantation scrubber.
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OTHER FACTORS

PRODUCTION NORMALIZING PARAMETERS

SECT - IVPRIMARY BERYLLIUM SUBCATEGORY

Wastewater is generated from the dewatering of beryl ore and
bertrandite ore gangue. . Beryl ore processing generates
wastewater from quenching, scrubber operation and washdown.
Aluminum-iron sludge removal generates wastewater. Wastewater is
also generated by scrubbing operations associated with
bertrandite ore leaching and bertrandite ore counter current
decantation operations.

Wastewater from scrubbers which control emissions from calcining
furnaces are a major source of wastewater associated with the
production of beryllium oxide from beryllium hydroxide.

subdivisions (a) through (d) and (k) through (p). Solvent
extraction raffinates are a major source of wastewater directly
attributable to leaching bertrandite or beryl ore with sulfuric
acid and extracting beryllium from the leach solution.
Precipitation of beryllium carbonate and beryllium hydroxide each
result in filtrate wastewater streams.

As discussed previously, the effluent limitations and standards
developed in this document establish mass limitations on the

The other factors considered in this evaluation were shown to be
inappropriate bases for subdivision. Air pollution control
methods, treatment costs, and total energy requirements are
functions of the selected subcategorization factors metal
product, raw materials, and production processes. Therefore,
they are not independent factors and do not affect the
subcategorization which has been applied. Certain other factors,
such as plant age, plant size, and the number of employees, were
also evaluated and determined to be inappropriate for use" as
bases for further subdivision of" the primary beryllium
subcategory.

The operations associated with the production of beryllium metal
from beryllium hydroxide give rise to subdivisions (x) through
(y). In one by-product recovery operation, beryllium is recovered
from internally generated scrap and residues and small amoUnts of
recycled material from customers, by leaching in sulfuric acid
and precipitating beryllium hydroxide. A supernatant wastewater
stream results. Process condensates result from ammonium
beryllium fluoride crystallization and evaporation of ammonium
bifluoride filtrate. Wet scrubbers are used to control emissions
from fluoride furnaces which convert ammonium beryllium fluoride
to beryllium fluoride, and to recover ammonium fluoride for
reuse. In addition, wet scrubbers are used to control
particulate levels in the air vented from the beryllium pebble
plant. Pure beryllium metal scrap is treated with nitric and
hydrofluoric acid prior to being vacuum cast along with beryllium
pebbles prior to billet manufftcturing. The spent acid is
discharged as a wastewater stream.
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In general, for eiich production process which has a wastewater
associated with' it, the:' act,ual mass of beryllium product or
intermediate produced will be used as the PNP. Thus, the PNPs
for the 16 subdivisions or building blocks are listed below.

discharge of specific pollutant parameters. To allow theSe
regulations to be appli~d to plants with various production
capacities, the mass of pollutant discharged must be related to a
unit of production. This factor is known as the production

,normalizing parameter (PNP).

.,

Building Block·

1. Solvent extraction raffinate
from bertrandite or~,

2.- Solvent extraction raffinate
from beryl ore

3. Beryllium carbonate filtrate

4. Beryllium hydroxide filtrate

5. Beryllium oxide calcining fur­
nace wet air pollutidn control

6. Bery.l.lium hydroxide s:upernatant

7. Process water

8. Fluoride furnace scrubber

9. Chip treatment wastew~ter

10. Beryllium pebble plant area
vent wet air pollutiori control

11. Beryl ore gangue dewatering

12. Bertrandite ore gangue
dewatering

13. Beryl ore processing

3653

PNP

kkg of beryllium carbonate
produced from bertrandite
ore as be~yllium

kkg,of beryllium carbonate
produced from beryl ore as
beryllium .

kkg of beryllium carbonate
produced as beryllium

kkg of beryllium hydroxide
produced as beryllium

kkg of beryllium oxide
produced

kkgof beryllium hydroxide
produced from scrap and
residues as beryllium

kkg of beryllium pebbles
produced

kkg of beryllium pebbles
produced

kkg of beryllium scrap
chips treated

kkg of beryllium pebbles
produced

kkg of beryl ore processed

kkg of bertrandite ore
processed .

kkg of beryl ore processed
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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.

PRIMARY BERYLLIUM SUBCATEGORY

Building Block

14. AIS area wastewater

15. Bertrandite ore leaching
scrubber

16. Bertrandite ore counter
current decantation
scrubber

SECT·- IV

PNP

kkg of total beryllium
carbonate produced as
beryllium

kkg of bertrandite ore
processed

kkg of bertrandite ore
processed
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SECTION V

WATER USE AND WASTEWATER CHARACTERISTICS

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

Two principal data sources were used in the development of
effluent limitations and standards for this subcategory; data
collection portfolios (dcp) arid field sampling results. Data
collection portfolios contain information regarding wastewater
flows and production levels.

, I

In order to quantify the pollutant discharge from primary
beryllium plants, a field sampling program was conducted. Samples
were analyzed for 124 of the 126 priority pollutants arid 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.
Samples were also never analyzed for asbestos. There is no
reason to expect that TeDD or asbestos would be present in
nonferrous metals manufacturing.) One plant was selected for
sampling in the primary beryllium subcategory. 'In general, the
samples were analyzed for three classes of pollutants: priority
organic pollutants, priority metal pollutants, and criteria
pollutants (which includes both conventional -and nonconventional
pollutants).

As described in Section ~V of this supplement, the primary
beryllium subcategory has 'been divided into 16 subdivisions or
wastewater sources, so that the promulgated regulation contains
mass discharge limitations and standards for 16 building blo-cks
which may discharge proc~ss wastewater. Differ~nces in the
wastewater characteristics associated with these subdivisions are
to be expected. For this reason, wastewater streams
corresponding to each subdivision are addressed separately in the
discussions that follow. These wastewater sources are:

(a) Solvent extraction raffin~te from bertrandite ore,
(b) Solvent extraction raffinate from beryl ore,
(c) Beryllium carbonate filtrate,
(d) Beryllium hydroxide filtrate,
(e) Beryllium oxide calcintng furnace wet air pollution control,
(f) Beryllium hydroxide supernatant,
(g) Process water,
(h) Fluoride furnace scrub~er,

(i) .Chip treatment wastewater,
(j) Beryllium pebble plant area vent wet air pollution control,
(k) Beryl ore gangue dewat~ring,
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WASTEWATER FLOW RATES

WASTEWATER CHARACTERIZATION DATA

SECT - VPRIMARY BERYLLIUM SUBCATEGORY

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

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

The production normalized discharge flows were compiled and
statistically analyzed by stream type. These production
normalized water use and discharge flows are presented by
subdivision in Tables V-I through V~lO (pages 3663 - 36666) Where
appropriate, an attempt was made to identify factors that could
account for variations in water use and discharge rates. These
variations are discussed later in this section by subdivision. A
similar analysis of factors affecting the wastewater flows is
presented in Sections IX, X, XI, and XII where representative
BPT, BAT, NSPS, and pretreatment flows are selected for use in
calculating the effluent limitations.

Data supplied by dcp responses were evaluated, and two flow-to-'
production ratios, water use and wastewater discharge flow, were
calculated for each stream. The two ratios are differentiated by
the flow value used in calculation. Water use is defined as the
volume of water or other fluid required for a given process per
mass of beryllium product and is therefore based on the sum of
recycle and makeup flows to a given process. Wastewater flow
discharged after pretreatment or recycle (if these are present)
is used in calculating the production normalized flow the
volume of wastewater discharged from a given process to further
treatment, disposal, or discharge per mass of beryllium produced.
Differences between the water use and wastewater flows associated
with a given stream result from recycle, evaporation, and carry­
over on the product. The production values used in calculation
correspond to the production normalizing parameter, PNP, assigned
to each stream, as outlined in Section IV. As an example,
beryllium oxide calcining furnace wet air pollution control water
flow is related to the production of the beryllium oxide. As
such, the discharge rate is expressed in liters of scrubber water
per metric ton of beryllium oxide produced (gallons of . scrubber
water per ton of beryllium oxide as produced).

(1) Bertrandite ore gangue dewatering,
(m) Beryl ore processing,
(n) AIS area wastewater,
(0) Bertrandite ore leaching scrubber, and
(p) Bertrandite ore counter current decantation scrubber.
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DATA COLLECTION PORTFOLIOS

3657

In the data collection portfolios, the beryllium plants that
discharge wastewater were asked to specify· the presence br
absence· of,toxic pollutaQts in their wastewater. In all cases,
the plants indicated thac the priority organic pollutants were
believed to be ~bsent.Tti~ responses for the ~riority metals and
cyanide are summarized bel'ow: ..

In order to quantify the 90ncentrations of pollutants present in
wastewater from primary beryllium plants. wastewater samples were
collected at one of the two primary beryllium plants in the

·United States. A diagram indicating the sampling sites. and
contributing production processes is shown in Figures V-I and V-2
(page 3727 ~ 3728).

o
o
I
o
o
I
o
1
o
o
o
o
o
o

Believed
Present

o
o
I
o
o
I
I

,1
o
I
o
o
o
o

Known
PresentPOllut'ant

Antimony
Arsenic
Beryl1'ium
Cadmium
Chromi~m

, Copper.
Cyanide·
Lead·
Mercury
Nickel
Selenium
Silveri
Thallium
Zinc

FIELD SAMPLING DATA

Raw wastewater data are summarized in Tables V-II through V-IS
(pages 3667 - 369~) Analytical results at various points in the
treatment scheme of plant ~ are summarized in Tables V-16 through
V-20 (pages 3700 - 3723). :Note that. the stream numbers listed in
the tables correspond to those given in individual plant sampling
site diagrams, Figures V-I land V-2. Where no data are listed for
a specific day of sampling,'the wastewater samples for the stream
were not collected.

The data tables include some samples measured at concentrations
considered not quantifiabl~. The base-neutral extractable, acid
extractable, and volatile :organicsgenerally are considered not
quantifiable at concentracions equal to or less than 0.010 mg/l.
Below this concentration organic analytical results are not
quantitatively accuratei:however , the analyses are useful to
indicate the presence ofa particular pollut~nt. The pesticide.
fraction is considered rto~ quantifiable at concentratioris equal
to or less than' 0.005 mg/l.:

"



WASTEWATER/CHARACTERISTICS AND FLOWS BY SUBDIVISION

SOLVENT EXTRACTION RAFFINATE FROM BERTRANDITE ORE

1. one-time grab'
2. manual composite during intermittent process operation
3. 8-hour manual composite
4. 8-hour automatic composite
5. 24-hour manual' composite
6. 24Thour automatic- composite

SECT - VPRIMARY BERYLLIUM SUBCA'1:EGORY
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is extracted from bertrandite ore by leaching with
acid and extracting beryllium from the acid solution
organic solvent, di-2-ethylhexyl phosphoric acid in
The barren acid solution, or raffinate s~~eam, is
as a waste stream. Water use and discharge rates for

Beryllium
sulfuric
with an
kerosene.
discarded

Since primary beryllium production involves 16 principal sources
of wastewater and each has potentially different characteristics
and flows, the wastewater charpcteristics 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.

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

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

Finally, appropriate source water concentrations are presented
with the summaries of the sampling data. The method by which
'each sample was collected is indicated by number, as follows:
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this stream are presented'in Table .V-I (page 3663) in liters per
metric ton of beryllium carbonate produced (as beryllium). These
flows were calculated based on process information from the one
facility currently. processing bertrandite ore.

Although no sampling data 'are available for this waste stream, it
is expected to have an acidic pH, treatable concentrations of
beryllium and other toxic metals which may be leached from the
ore along with berylli~m, and treatable concentrations of
suspended solids. It is also possible that low levels of
priority. organic pollutants are present in this stream as
residuals from the solvent extraction process.

SOLVENT EXTRACTION RAFFINATE FROM BERYL ORE

Beryllium is extracted frdm beryl ore in a manner similar to that
used with bertrandite ore. After preliminary processing steps,
the ore is leached with sulfuric acid and beryllium is extracted
from the acid solution with an organic solvent. The barren
raffinate is discharged. Water use and discharge rates for this
wastewater stream are presented in Table V-2 (page 3663) in
liters per metric ton of beryllium carbonate produced (as
beryllium) •

No sampling data are available for this waste stream; however, it
is expected to have an acidic pH and treatable concentrations of
beryllium and other priority metals which may be present in the
beryl ore raw material. Treatable concentrations of suspended
solids are also expected tb be present. It is also possible that
toxic organic pollutants may be present in this wastewater stream
if they are present in the: organic solvent as impurities.,

,

BERYLLIUM CARBONATE FILTRATE

Beryllium is stripped from the organic phase into an aqueous
solution. Beryllium carbonate is precipitated and separated from
the liquid phase by filtration. The filtrate stream is then
discharged. Water use and discharge rates for this waste stream
are presented in Table V-~ (page 3663) in liters per metric ton
of beryllium carbonate produced (as beryllium).

Although there are no sampling data available for this waste
stream it is expected to have an alkaline pH and treatable
concentrations of beryllium and possibly other toxic metals.
Since the separation of BeC04 from the organic phase,is virtually
complete, no priority organic pollutants are expected to be
present in thi~ stream.

BERYLLIUM HYDROXIDE FILTRATE

Beryllium carbonate is reslurried in deionized water, and
hydrolyzed in an autoclave to convert the suspended solids to
beryllium hydroxide. The 'beryllium hydroxide is separated from
the liquid phase by filt~ation. The filtrate stream is then
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BERYLLIUM HYDROXIDE SUPERNATANT

PROCESS WATER
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PRIMARY BERYLLIUM SUBCATEGORY

No sampling data are available for this wastewater
however, it is expected to have an alkaline pH and may
treatable concentrations of beryllium.

The flow rate shown
information supplied
original rulemaking.

When beryllium oxide is produced from beryllium hydroxide, the
hydroxide is converted to beryllium sulfate and the sulfate is
calcined in a furnace to produce beryllium oxide. ·Sulfur oxide
emissions from the furnaces are controlled with caustic
scrubbers. The scrubber liquor is discharged as a wastewater
stream. The production normalized water use and discharge rates
for beryllium oxide calcining furnace wet air pollution control
are shown in Table V-S (page 3664) in liters per metric ton of
beryllium oxide produced and the water use data includes
extensive recycle (i.e., greater than 90 percent recycle).

BERYLLIUM OXIDE CALCINING FURNACE WET AIR POLLUTION CONTROL

discharged. Water use and discharge rates are shown in Table V~4

(page 3664) in liters per metric ton of beryllium hydroxide
produced (as beryllium).

Table V-II (page 3667) summarizes the field sampling data for
beryllium oxide calcining wet air pollution control. This waste
stream has a neutral pH and very high concentrations ·of dissolved
solids (primarily sodium SUlfate). Treatable concentrations of
beryllium, fluoride, and suspended solids are present.

When beryllium is recovered from recycled customer material,
internally generated residues, scrap, and recycled mother liquor
from the beryllium oxide crystallization operations, the raw
material is dissolved in sulfuric acid and beryllium is then
precipitated with caustic as beryllium hydroxide After gravity
separation, the supernatant is discharged as a wastewater stream.
Production normalized water use and discharge data for beryllium
hydroxide supernatant are shown in Table V-6 (page 3664) in.
liters per metric ton of beryllium hydroxide produced (as
beryllium).

Table V-12 (page 3672) summarizes the field sampling data for
beryllium hydroxide supernatant. It can be seen that this waste
stream has an alkaline pH and treatable concentrations of
beryllium, copper, fluoride, and suspended iolids.

Process condensates are generated from the ammonium berylliuTIl
fluoride crystallizer and the ammonium fluori~e sludge filtrate
evaporator. The condensed water is used as makeup for the
fluoride furnace scrubbing system, for the beryllium pebble plant
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CHIP TREATMENT WASTEWATER

scrubbing system, for s~udge washing, and general plant water
usage such as floor washings. Periodic discharge from the
process water pit is n~cessary to prevent dissolved solids
build-up. Production norm~lized water use and discharge rates for
process water are present~d in Table V-7 in liters per metric ton
of beryllium metal produc~d. -_ _ ..- - _

Field sampling data for process water are summCirized in Table V­
13 (page 3676). These data are from samples collected from the
process water pit. The data ,show that process water is
characterized by a neutral pH, and treatable concentrations of
beryllium and fluoride. A,mmonia and cyanide are also reported as
present above treatable co'ncentrations.

FLUORIDE FURNACE SCRUBBER :

SECT - VPRIMARY BERYLLIUM SUBCATEGORY
I

Beryllium - fluoride (BeF2) intermediate is produced by heating
ammonium beryllium fluoride in a graphite induction furnace and
driving off ammonium flubride (NH4F). - Ammonium fluoride is
recovered in a wet scrupbingsystem. Although the scrubber
liquor is recycled extensively (>99.9 percent), a blowdown stream
is periodically recycled to the ammonium bifluoride makeup tank
to be used in beryllium fluoride intermediate production
Production normalized water use and-discharge rates for fluoride
furnace scrubbing liquorar~ presented in Table v-a (page 3665)
in liters per metric ton of beryllium pebbles produced.

Although at proposal this stream was believed to have been
sampled, comments from the plant indicated that the scrubber
sampled was the area vent scrubber in the beryllium pebble plant.
Fluoride furnace scrubber wastewater is expected to be
contaminated with ammonia and fluoride based on the process
occurring in the furnace. '

Pure beryllium metal scrap in the form of chips is treated with
nitric acid and rinsed prior to being vacuum .cast along with
beryllium pebbles into a beryllium metal billet. The spent acid
and rinse water are discha~ged. This operation combines refining
beryllium from secondary: as well as primary sources. The
quantity of beryllium scrap treated and subsequently cast with
the beryllium pebbles,bowever, - is small enough to have
negligible impact on the iproduction normalized water use and
discharge rates for this :operation. Water use and discharge
rates are presented in Table V-9 (page 3665) in liters per metric
ton of beryllium scrap chips treated.

Table V-15 (page 3696) summarizes the field sampling data for
chip treatment wastewater.~ This wastewater is characterized by
an acid pH and very high boncentrations of beryllium. Other
priority metals are present: at treatable concentrations including
chromium and zinc. Treatable concentrations of fluoride and
suspended solids are also present.
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ADDITIONAL BUILDING BLOCKS

BERYLLIUM PEBBLE PLANT AREA VENT WET AIR POLLUTION CONTROL

SECT - VPRIMARY BERYLLIUM SUBCATEGORY

The beryllium pebble plant contains a ventilation system for air
circulation A wet scrubber is employed to clean the used air
prior to venting to the atmosphere. Although the scrubber liquor
is recycled extensively, a blowdown stream is periodically
discharged to the process water pit. Makeup water for the
scrubber is obtained from the process water pit.

Field sampling data for beryllium pebble plant area vent scrubber
are summarized in Table V-14 (page 3691). The data show that
this stream is characterized by a slightly acidic pH, and
treatable concentrations ~of beryllium and fluoride.

The wastewater discharge rates for these six processes are given
below: beryl ore gangue dewatering 1,043 l/kkg of beryl ore
processed, bertrandite ore gangue dewatering 2,665 l/kkg of
bertrandite ore processed, beryl ore processing 7,303 l/kkg of
beryl ore processed, aluminum iron sludge (AIS) area wastewater
468,000 l/kkg of total beryllium carbonate produced as beryllium,
bertrandite ore leaching scrubber 1,511 l/kkg of bertrandite ore
processed, bertrandite ore countercurrent decantation (CCD)
scrubber 101 l/kkg of bertrandite ore processed.

In the settlement agreement of Apri.l 1987, EPA agreed to propose
to add new building blocks for the following six processes in the
primary beryllium subcategory: beryl ore gangue dewatering,
bertrandite ore gangue dewatering, beryl ore processing
(comprises quench pit, scrubber and washdown), AIS area
wastewater, bertrandite ore leaching scrubber, and bertrandite
ore counter current decantation scrubber. These building blocks
were not included in the promulgated rule because the Agency
lacked adequate information about these processes to promulgate
effluent limits at that time. The Agency anticipated that
effluent limits for these wastestreams would be established on a
best professional judgment ("BPJ'l) basis by the permit writers
during the permit issuance process. The petitioner has requested
that EPA establish national regulations for these processes and
during the settlement negotiations, the Agency obtained the
necessary additional information about these processes to do so.



WATER USE AND DISCHARGE RATES FOR
BERYLLIUM-CARBONATE FILTRATE

(10 3 l/kkg of beryllium parbonate produced as beryllium)

WATER USE AND DISCHARGE RATES FOR
SOLVENT EXTRACTION RAFFINATE FROM BERYL ORE

(10 3 l/kkg of beryllium carbonate produced
from beryl ore as beryllium)

TABLE V-I

WATER USE AND DISCHARGE RATES FOR
SOLVENT EXTRACTION RAFFINATE FROM BERTRANDITE ORE

(10 3 l/kkg of beryllium carbonate produced
from bertrahdite ore as beryllium)

2246

Production
Normalized

Discharge Rate

220

Production
Normalized

Discharge Rate

214.5

Production
Normalized

Discharge Rate

SECT - V

2246

Production
Normalized
Water Use

220

Production
Normalized
Water Use

214.5

Production
Normalized
Water Use
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TABLE V-2

TABLE V-3

o

Percent
Recycle

o

Percent
Recycle

o

Percent
Recycle

PRIMARY BERYLLIUM SUBCATEGORY

11.77

1177

1177

Plant Code

Plant Code

Plant Code



TABLE V-4

PRIMARY BERYLLIUM SUBCATEGORY ,SECT - V

WATER USE AND DISCHARGE RATES FOR
BERYLLIUM HYDROXIDE FILTRATE

(10 3 l/kkg of beryllium carbonate produced as beryllium)

Production
Normalized

Discharge Rate

Production
Normalized
Water Use

Percent
RecyclePlant Code

1177 o 136.0 136.0

TABLE V-5

WATER USE AND DISCHARGE RATES FOR
BERYLLIUM OXIDE CALCINING FURNACE WET AIR POLLUTION CONTROL

(10 3 l/kkg of beryllium oxide produced)

Plant Code

1111

Percent
Recycle

>90

Production
Normalized
Water Use

NR

TABLE V-6

Production
Normalized

Discharge RatE~

263.7

WATER USE AND DISCHARGE RATES FOR
BERYLLIUM HYDROXIDE SUPERNATANT

(10 3 l/kkg of beryllium hydroxide produced
from scrap and residues as beryllium)

Plant Code
Percent
Recycle

Production
Normalized
Water Use

Production
Normalized

Discharge Rate

1111 o 230.0 230.0
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WATER USE AND DISCHARGE RATES, FOR
SOLVENT EXTRACTION RAFFINATE FROM BERTRANDITE ORE

WATER USE AND DISCHARGE RATES FOR
CHIP TREATMENT WASTEWATER

(10 3 l/kkg of ber~llium scrap chips treated)

WATER USE AND DISCHARGE RATES FOR
PROCESS WATER

(10 3 Ijkkg of beryllium pebbles produced)

174.8

Production
Normalized

Discharge Rate

7.75

o

Production
Normalized

Discharge Rate

Production
Normalized

Discharge Rate

SECT - V

NR

Production
Normalized
Water Use

7.75

Production
Normalized
Water Use

NR

. Production
Normalized
Water Use
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TABLE V-7

TABLE V-g

\ TABLE V-8

NR

Percent
Recycle

I

100

Percent
Recycle

o

Percent
Recycle

Ijkkg of beiyllium carbonate produced
from bertrandite ore as beryllium)

PRIMARY BERYLLlpMSUBCATEGORY

1111

(103

1111

1111

Plant Code

Plant Code

Plant Code



WATER USE AND DISCHARGE RATES FOR
BERYLLIUM PEBBLE PLANT AREA VENT WET AIR POLLUTION CONTROL

(10 3 l/kkg of beryllium pebbles produced)

PRIMARY BERYLLIUM SUBCATEGORY

Plant Code

1111

Percent
Recycle

NR

SECT - V

TABLE V-IO

Production
Normalized
Water Use

NR

3666

Production
Normalized

Discharge RatE!
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Table V-ll

PRIMARY BERYLLIUM SAMPLING DATA
BERYLLIUM OXIDE CALCINING FURNACE WET AIR POLLUTION CONTROL

RAW WASTEWATER

to
Stream Sample Concentrations (mg/l) :::0

HPollutant Code Typet Source Day 1 Day 2 Day 3 ~
:::0Toxic Pollutants t-<:
tJj
ttl114. antimony 481 6 <0.003 <0.003 <0.003 <0.003 .. ::0. t-<:484 6 0.015 0.013 <0.003 1:""1
1:""1
H115._-~ ar.senic _

~ - -, -- - -- - ,._- 481 -6 <0.003 <0.003 (0.003 - (0.00"3 ocr
484 6 <0.003 <0.003 <0.003 :3:

rn(,oJ

c:0'\ 117. beryllium 481 6 <0.001 0.49 0.89 0.88 tJj0'\
()-..J 484 6 2.0 1. 20 0.98 :r:.o
1-3
t<:l11 8. cadmium 481 6 <0.004 0.005 <0.004 <0.004 (j)
0484 6 <0.004 0.012 0.015 ~

119. chromium (total) 481 6 0.017 0.055 0.042 0.042
484 6 0.050 0.086 0.13 en

t<:l120. copper 481 6 0.47 0.13 0.17 0.12 ()
1-3484 6 1.5 0.38 0.16

122. lead 481 6 <0.16 <0.168 <0.168 <0.168 <:
484 6 <0.168 <O. 168 <0. 16

123. mercury 481 6 <0.0002 <0.0002 <0.0002 <0.0002
484 6 <0.0002 <0.0002 <0.0002





Table V-lJ (Continued)

PRI~~ARY BERYLLIUM SAMPLING DATA
BERYLLIUM OXIDE CALCINING FURNACE WET AIR POLLUTION CONTROL

RAW WASTEWATER

to
~Stream Sample Concentrations (mg/l) H_

g:Pollutant Code Typet Source ~! Day 2 Day 3
~
~Nonconventional Pollutants (Continued)
tJj
/:1:Jammonia nitrogen ~481 6 6.'6 <0.02 <0.02 120 ~
t"t484 6 35 50 77 t"t
H

O.~23,
_C::barium 481 - ---

6._ ,-.- 0.20 ·-.0.. 027·- 0.19,·:3:-. . --
484 6 0.15 0.076 0.15 rn

c::
LV

tJj
0'1 boron 481 6 <0.018 0.50 0.92 0.39 ()
m

:J>I
1.0

484 6 0.89 0.57 0.79 1-3
/:1:J
(j)calcium 481 6 57 4._9 _ 9.3 11 0

484 6 10 11 13 ~
chemical oxygen demand (COD) 481 6 <1 230 <1 130484 6 39 490 31 rn

tr::lnchloride 481 6 95 330 120 125 1-3
484 6 260 340 190

<:cobalt - 481 6 <0.012 . 0.30 <0.012 <0.012484 6 0.023 0.033 0.037
fluoride 481 6 0.81 5.6 2,250 13484 6 4.8 7,900 35
iron 481 6 1.4 0.55 0.32 0.67484 . 6 0.62 1.4 0.95



Table V-ll (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
BERYLLIUM OXIDE CALCINING FURNACE WET AIR POLLUTION CONTROL

RAW WASTEWATER
I'd
~

Stream Sample Concentrations (mg/l) Hs::
Pollutant Code 1'YE~t_ Source Day 1 Day 2 Day 3 ~

~
Nonconventional Pollutants (Continued) lJj

I?=:I

magnesium 481 6 36 15 21 15 ~
484 6 19 15 18 t"I

t"I
H

manganese 481 6 0.013 0.039 0.058 0.064 c:::s::
484 6 0.067 0.072 0.076 Ul

w
c:
lJj

en molybdenum 481 6 0.005 0.046 0.059 0.030 n
~ ~0 484 6 0.043 0.052 0.063

I?=:I

phosphate 481 6 <0.732 1.1 8.0 1.6
GJ
0

484 6 <0.732 2.9 1.0 ~

sodium 481 6 17 8,800 1,800 3,300
484 6 4,200 9,800 6,000 Ul

I?=:In
sulfate 481 6 1,400 39,000 6,500 7,300 1-3

484 6 24,000 29,000 18,000
-<

tin 481 6 <0.12 <0.12 <0.12 <0.12
484 6 <0. 12 <0.12 <0.12

titanium 481 6 0.73 0.035 <0.010 <0.010
484 6 <0.010 0.40 0.16

total dissolved solids (TDS) 481 6 550 39,000 8,200 33,000
484 6 22.000 42,000 23,000



Table V-ll (Continued)

PRIl1ARY BERYLLIUM SAMPLING DATA
BERYLLIUM QXIDE CALCINING FURNACE WET AIR POLLUTION CONTROL

RAW WASTEWATER

I-tl
Stream Sample . Concentrations (mg/l) ::u

H
Pollutant Code Typet Source Day 1 Day 2 Day 3 ~

::u
Nonconventional Pollutants (Continued) t-<:

tJj
trJ

total organic carbon (TOC) 481 6 <1 10 11 11 ::u
t-<:484 6 8 8 2 t"i
t"i
H

total solid$ -(T$)- -_.- 481 -6- 550--- 39,000 8,-280 34,·000 -- -§ -- . --

484 6 22,000 42,000 25,000 Ulw c::0\ vanadium 481 6 <0.006 0.032 <0.006 <0.006
tJj

-..../ n...... 484 6 0.019 0.058 0.10 ):o!
1-3
trJ

yttrium 481 6 <0.001 <0.001 <0.001 <0.001
G)
0

484 6 <0.001 <0.001 <0.001 ::u
t-<:

Conventional Pollutants--
Uloil and grease 481 1 <1 <1 26 <1 l:%J
n484 1 <1 <1 <1 .1-:3

total suspended solids (TSS) 481 6 4 100 33 55 <:484 6 45 60

pH (standard units) 481 6 6.84 8.10 8.24 7.52
484 6 7.58 6.86 6.90

tSample Type Code: 1 - One-time grab
6 - 24-hour automatic composite



Table V-12

PRIMARY BERYLLIUM SAMPLING DATA
BERYLLIUM HYDROXIDE SUPERNATANT

RAW WASTEWATER .
ttl

Stream Sample Concentrations bmg/l)
~
H

Pollutant Code Typet Day 3 s:Source Day 1 ay 2 :J:>'
~

Toxic Pollutants
.t<
tJj
trJ

114. antimony 491 1 <0.003 <0.003 ~t-t.

11 5. arsenic 491 1 <0.003 <0.003
t-t
H
c:

11 7 ~ beryllium 491 1 (D.-DOl
s:

12 (fl

w
c:

~ 11 8. cadmium 491 1 <0.004 <0.004
tJj

-.J
()

l\.l
:J:>'

11 9. chromium (total) - 491 1 0.017 0.11
t-3
trJ
G.l
0

120. copper 491 1 0.47 1.4 ~

122. lead 491 1 <0.16 <0.168
(fl

123. mercury 491 1 <0.0002 <0.0002 trJ
()
t-3

124. nickel 491 1 <0.006 0.12

125. selenium 491 1 <0.003 <0.003
<:

126. silver 491 1 <0.0005 0.32

127. thallium 491 1 <0.002 <0.002

1 "10 ZInc 4 01 1 0.018 0.19I LQ. '" ,



Table V-12 (Continued)

PRIMARY BERYLLIUN SAMPLING DATA
BERYLLIUM HYDROXIDE SUPERNATANT

RAW WASTEWATER

491 1 <1 <1

491 1 311 2,450
- ----,.- -.,., .,~.- . ~ - -

491 1 <0.100 13

491 1 6.6 13.4

491 1 0.20 0.·57

491 1 <0.018 <0.018

491 1 57 3.5

491 1 <1 300

491 1 95 520

491 1 <0.012 0.019

491 1 0.81 1,600

491 1 1.4 3.2

491 1 36 2.7

W
0"1
..;.,J
W

Pollutant

Nonconventional Pollutants

acidity

alkalinity

aluminum

-ammonia nitrogen

barium

boron

calcium

chemical oxygen demand (COD)

chloride

cobalt

fluoride

iron

_magnes ium

Stream
Code

Sample
Typet

Concentrati~l!s (mg/l)
Source Day:l Day 2 Day

;g
H

3 ~
-~

'-<:
tIl
t%J

~
t-t
H

~~§

(J)

c:
-iJj
()
:t::'
1-3
t%J
G)
o
~

{Il
l.%j
()
1-3

-<:



Table V-12 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
BERYLLIUM HYDROXIDE SUPERNATANT

RAW WASTEWATER

manganese 491

molybdenum 491

phosphate 491
w
0". sodium 491
~

~

sulfate 491

tin 491

titanium 491

total dissolved solids (TDS) 491

total organic carbon (TOC) 491

total solids (TS) 491

vanadium 491

yttrium 491

0.73 1.3

1 550 99,000

1 <1 (1

1 550 100,000

1,400 130,000

SOUrce Day 1 Day 2

ltl
~
H

Day 3
s:

~
tJj
tr:I

~
t"'
t"'
H
c:s:
(f).

c:
tJj
()
~
t-3
tr:I
G)
0

~

(f).

tr:I
()
t-3

I

<:

0.092

0.41

19

0.10

(0.001

(0.12

23,000

Concentrations (mg/l)

0.013

0.005

<0.732

17

(0.006

(0.001

(0.121

1

1

1

1

Sample
Typet

Stream
CodePollutant

Nonconventional Pollutants (Continued)



Table V-12 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
BERYLLIUM HYDROXIDE SUPERNATANT

RAW WASTEWATER

Concentrations (mg/l)
Source Day 1 Day 2 Day

W
0'\
~

U1

Pollutant

Conventional Pollutants

oil and grease

total suspended solids (rSS)
- --- -~- -- _. --~-

pH (standard units)

Stream
Code

491

491

491

Sample
Typet

1

1

1

<1
4

6.84

<1
100

11.5

to
~
H

3 ~
~
t<:
ttl
tr-:l
~
t<:
t'i
t'i
H
c-
~

{f)
c:
tJj
()

:J:"
1-:1
I;!:j
G.l
0
::u
t<:

{f)
I;!:j
()
1-:1

I

<

tSample Type Code: 1 - One-time grab





·

Table V-13 (Continued)

PRIl1ARY BERYLLIUM SAMPLING DATA
PROCESS WATER
RAW WASTEWATER



Table V-13 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
PROCESS WATER
RAW WASTEWATER

I'd

Stream Sample Concentrations (mg/l) ::0
H

Pollutant Code Typet Source ~a.yJ Oay_2 Da.y _:3_ s::
:l:='

Toxic Pollutants (Continued) ~
1II

19. 2-chloroethyl vinyl ether 426 1
trJ

* 0.101 0.015 ~0.030 ti
ti
H

20. 2-chlotonaphthalene 426 1 NO NO NO c:
ND

s::
(Jl

w
c:::

21. 2,4,6-trichlorophenol 426 1 NO NO NO 1II
Cl'I n
-..J NO :l:='
00 ;-3

trJ

22. p-chloro-m-cresol 426 1 NO * NO G)
0

0.072 ~

23. chloroform 426 1 * 0.044 0.106
0.109 (Jl

trJ

24. 2-chlorophenol 426 1 NO NO NO n
1-3

NO .
25. l,2-dichlorobenzene 426 1 NO NO ND -<

NO

26. l,3-dichlorobenzene 426 1 NO ND NO
NO

27. l,4-dichlorobenzene 426 1 NO NO ND
NO



Table V-13 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
PROCESS WATER
RAW WASTEWATER

't:l
::tIStream Sample Concentrations (mgjl) H

~
Pollutant Code Typet Source Day 1 Day 2 Day 3

::tI
K:Toxic Pollutants (Continued)
tJj
t:rj28. 3, 3 I-dichlorobenzidine 426 1 ND ND NO ::tI

~ND t-t
H.29. 1, 1-dich.1()ro.ethylene.. _ -:- ___. _ -426 . 1 _..* - 0.047 O~ 1'f-· -- - .C: -
SE:

O. 115 enLV

c:
lJj'" 30. l,2-trans-dichloroethylene 426 1 * 0.053 0.134 ()

N

.;J:>i
\.0

0.133 1-3
I:J:j
G:l31. 2,4-dichlorophenol 426 1 ND ND ND 0

ND ~
32. l,2-dichloropropane 426 1 * 0.043 o. 113

0.104 Ul
tt:I
()33. 1.3-dichloropropene 426 1 * * 0.036 1-'3

0.023
<:34. 2.4-dimethylphenol 426 1 ND ND NO

NO
35. 2,4-dinitrotoluene 426 1 NO ND ND

*
36. 2,6-dinitrotoluene 426 1 * * *

*





Table V-13 (Continued)

PRIMARY BERYLLIUM .SAMPLING DATA
PROCESS WATER
RAW WASTEWATER

426

-426 .:-1

426 1

426

426

426

426

426

426

Pollutant

Toxic PollUtants (Continued)

46. methyl bromide (bromomethane)

47o~I"_Qm()!Q.rm_ (tr.ibromomethane)

Stream
Code

Sample
Typet

'U
~

Concentrations (mg/l) .H

. ~ource Qay 1 I!ay 2 Day 3 ~
~
~

tl::!
tx:l

ND * * ::0
~

* t'-I
t'-I
H

-* -* - -00130- ---c:
:s:

0.077 rn
c:
tJj* 0.021 0.051 \)
:J:o'0.051 1-:3
trJ
G)ND ND ND 0
~ND i-<:

ND ND ND
ND Ul

trJ
()

* 0.080 00288 1-3

0.139
<:ND ND ND

ND

ND ND ND
ND

ND ND ND
ND



Table V-13 (Continued)

PRIl1ARY BERYLLIUM SAMPLING DATA
PROCESS WATER
RAW WASTEWATER

ttl

Stream Sample Concentrations (mg/l) ~
H

Pollutant Code Typet Source Day 1 Day 2 Day 3 :s:
:J:>I
~

Toxic Pollutants (Continued)
t<:
tJj

55. naphthalene 426 1 * * *
t:<:l
~

*
t<:
1:"'1
1:"'1
H

56. nitrobenzene 426 1 ND ND ND .C::

*
:s

w

Ul
c::

0\ 57. 2-nitrophenol 426 1 NO ND ND tJj

ex>
()

N
ND :J:>I

..::J.~
t:<:l

58. 4-nitrophenol 426 1 ND ND ND G:l
0

NO ~
t<:

59. 2,4-dinitrophenol 426 1 ND ND ND
NO Ul

t:t:I

60. 4,6-dinitro-o-cresol 426 1 NO ND NO
()

173
NO

61- N-nitrosodimethylamine 426 1 NO ND ND <:

*

62. N-nitrosodiphenylamine 426 1 ND * ND
*

63. N-nitrosodi-n-propylamine 426 1 NO NO NO
NO







Table V~13 (Continued)

PRIlv'1ARY BERYLLIUM SAMPLING DATA
PROCESS WATER
RAW WASTEWATER

I1j
~

Stream Sample Concentrations (mg/l) H

~Pollutant Code Typet Source Day 1 Day 2 Day 3 ~
f-<:Toxic Pollutants (Continued)
tl:l
tx:l
~82. dibenzo(a,h)anthracene 426 1 ND ND ND f-<:
t"'1ND t"'1
H
c::83. ind~no (1 ,_2, J:-c ,d)pyrene .426· - -.-1 ----- - ---ND -ND .- - .-- -ND- - - --:3:-

ND -(Jlw c::C'\
tJjro 84. pyrene 426 1 * ND ND n

-)::JU1

* 1-3.
tx:l
G)85. tetrachloroethylene -426 1 * 0.184 0.474 0
::tl

0.481 -...::

86. toluene 426 1 0.085 0.029 0.085
0.065 (Jl

I:%j
n87. trichloroethylene 426 1 * 0.017 0.015 1-3

0.086
<:88. vinyl chloride (chloroethylene) 426 1 ND * *

*
114. antimony 426 1 <0.003 <0.003 <0.003 <0.003

QC <0.003
11 5. arsenic 426 1 <0.003 0.19 <0.003 0.12

QC <0.003



Table V-13 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
PROCESS WATER
RAW WASTEWATER

td
::d

Stream Sample Concentrations (rog/l)
H
~

Pollutant Code Typet Source Day 1 Day 2 Day 3 ~

~

Toxic Pollutants (Continued)
tt:l
I.'IJ

117. beryllium 426 1 <0.001 ·230 86 36 ~
t-t

QC 84 t-t
H
c:

118. cadmium 426 1 <0.004 0.047 0.007 0.023 ~

QC 0.005 Ul

w
c:::

0\

tt:l

co 1 1 n chromium (tctal) 426 1 0.017 o. 11 0.058 0.090
()

0\ I 1:1.
~

QC 0.059 1-3
I.'IJ
(j)

120. 426 1 0.47 1.6 1.2 1.5
0

copper ~
QC 1.1

121. cyanide (total) 426 1 32.6**
Ul
I.'IJ

122. lead 426 1 <0.16 <0.16 <0.168 <0.16 ()

t-3
QC <0.168

123. mercury 426 1 <0.0002 0.0006 0.0009 0.0006 <:

QC 0.0008

124. nickel 426 1 <0.006 0.067 0.027 0.032
QC 0.019

125. selenium 426 1 <0.003 <0.003 <0.003 <0.003
QC <0.003





Table V-13 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
PROCESS WATER
RAW WASTEWATER

I'd

Stream Sample Concentrations (mg/l)
:;0
H
8:

Pollutant Code Typet Source Day 1 ~~ Day 3 ~

~
Nonconventional Pollutants (Continued) tJj

lJ::I

calcium 426 1 57 <0.090 0.44 4.0 ~
QC 0.97 t"l

t"l
H

chemical oxygen demand (COD) 426 1 <1 55 1,600 1,990 c::
8:

QC 1 ,600 Ul

w
c::

0'1 chloride 426 1 95 66 <1 <1
tJj

00

()

00
{'\(' <1 ~
,<v ...:J...

I:J:j

cobalt 426 1 <0.012 0.062 0.013 0.044
(j)
0

QC 0.014 ~

fluoride 426 1 0.81 5,600 43 3,500
QC 47 Ul

I:J:j
()

iron 426 1 1.4 3.6 4.2 3.9 1-3

QC 3.6
<:

magnesium 426 1 36 1.1 0.19 2.5
QC 0.29

manganese 426 1 0.013 0.065 0.036 0.083
QC 0.030

molybdenum 426 1 0.005 0.092 0.013 0.068
AI" 0.024,<v



. Table V-13" (Continued)

PRI~~RY BERYLLIuM SAMPLING DATA
PROCESS WATER
RAW WASTE\·JATER

'"d.Stream Sample Concentrations (mg/l) ~
HPollutant Code Typet Source Day 1 Day 2 Day 3 ~
;bI
~Nonconventional Pollutants (Continued) to<
tJjphosphate 426 1 <0~732 17 6.6 9.2 tx:l
.~

QC 6.0 ts
l:-1sodium 426 ...- .1- - 17· 56 - --41 39 H

~-- _.-. .t::l
QC ." 40 l3:

rnw
c::0\ sulfate 426 1 1,400 130 100 83 ttlCXl

QC 100 n\0
;bI
1-3tin 426 1 <0. 12 <0.12 <0.12 . <0.12
tx:l
(j)

QC <0.12 0
." ~

titanium 426 1 0.73 1.9 1.4 1.7
QC 1.4

rn
total dissolved solids (TDS) tx:l426 1 550 3,800 " 98 530 n

QC 100 1-3

total organic carbon (TOC) 426 1 <1 510 1,350 440 <:
QC 980

total solids (TS) 426 1 550 4,200 98 570
QC 129

vanadium 426 1. <0.006 0.22 <0.006 0.10
QC <0.006



Table V-13 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
PROCESS WATER
RAW WASTEWATER

tSample Type Code: 1 - One-time grab

*Less than or equal to 0.010 mg/l.

**~ata from. split samples analyzed by the plant and used because EPA analyses were
lnconcluslveQ



T§lble V-14

PRIMARY BERYLLIUM SAMPLING DATA
PEBBLE PLANT AREA VENT SCRUBBER

RAW WASTEWATER

473 1 <0.003 <0.003
. QC <0.003

- -~ -473-- - - . 1- - 0.042
- - - - "

<n~003 --
QC 0.060

473 1 <0.001 210
QC 210 .

473 1 <0.004 0.033
QC 0.034

413 1 0.017 o. 14
QC 0.093

473 1 0.47 0.58
QC 0.50

473 1 <0.16 <0.168
QC <0.168

473 1 <0.0002 0.0004
QC 0.0003

{Jl
tt:l
()
~

<:

ItJ
.~

~
~
tJ:I
J:I:j

~
t"1
t"1

.H. -c: ­
::;:
{Jl
c::
tJ:I
()
~
~
tt:l
(j)
o
~

Day 3
Concentrations (mg/1)

Source Day! Day 2
Sample
Typet

Stream
CodePollutant

Toxic Pollutants

114. antimony

--l15.-arsehic- - -- _._,- _.._- - _..

w.
~

beryllium\.0 11 7.
f-l

11 8. cadmium

11 9. chromium (total)

120. copper

122. lead

123. mercury



Table V-14 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
PEBBLE PLANT AREA VENT SCRUBBER

RAW WASTEWATER

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

Pollutant Code Typet Source Day 1 Day 2 Day 3 H
s:
~

Toxic Pollutants (Continued)
~
tl:l

124. nickel 473 1 (0.006 0.064 tx:I
~

QC 0.064 t<:
t"I
t"I

125. selenium 473 1 (0.003 (0.003 H
c::

.- QC (0.003 s:-- ._-

w

(Jl

u, 126. silver 473 1 (0.0005 0.008 c::
tl:l

\0 QC (0.0005 ()

N
~
1-3

127. thallium 473 1 (0.-002 <0.002
tx:I
G)

QC (0.002 0
~
t<:

128. zinc 473 1 0.018 0.096
QC 0.13

(Jl

Nonconventional Pollutants
tx:I
()
1-3

aci-dity 473 1 (1 <1
QC (1 <:

alkalinity 473 1 311 630
QC 640

.;aluminum 473 1 (0.100 46
QC 41



Table V-14 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
PEBBLE PLANT AREA VENT SCRUBBER

RAW WASTEWATER

-----ba-r-ium-- --- - -----

1 -6.6 <0.02
QC <0.02
-l --- 0-.20- _.- - - - 21-
QC 24

1 (0.018 57
QC 62

1 5-7 4.5
QC . 4.9

1 <1 1 ,930
QC 1,900

1 95 . 61
QC . 36

1 (0.012 0.074
QC 0.035

1 0.81 6,650
QC 6,350

<:

I'd
l:O
H

~
tJj
I;I:j
l:O
...::­
t"i
t"i
H _

~
Ul
c:::
tJj
()

-:J:>'
1-3
I;I:j
(j)
o
~

Ul
I;I:j
()

_1-3

I

Concentrat!.QI!~ (mg/I) -
Source Day 1 Day 2 Day 3

Sample
Typet

473

473 --~------

473

473

473

473

473

Stream
Code

- 473

Pollutant

ammonia nitrogen

Nonconventional Pollutants (Continued)

calcium

boron

cobalt

fluoride

chloride

-chemical oxygen demand (COD)

w
C1\
\0
W



Table V-14 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
PEBBLE PLANT AREA VENT SCRUBBER

RAW WASTEWATER

ItJ

Stream Sample Concentrations (mgjl) ~
H

Pollutant Code Typet Source Day 1 Day 2 Day 3 s:
>'

Nonconventional Pollutants (Continued)
~
III

473 1 1.4
I.:tJ

iron 3.7 ~
QC 4.6 t-t

t-t
H

magnesium 473 1 36 1.6 c:::

QC 0.72
s:
Ul

w
c:::

0'\ manganese 473 1 0.013 0.041 III

\D
n

,;::. QC 0.066 >'
f-3
I.:tJ

molybdenum 473 1 0.005 0.083 Gl
0

QC 0.082 ~

phosphate 473 1 (0.732 2.9
QC 4.0 Ul

I.:tJ

sodium 473 1 17 74
n
1-3

QC 76

sulfate 473 1 1 ,400 140
<:

QC 150

tin 473 1 (0.12 (0.12
QC (0.12

titanium 473 1 0.73 1.6
QC 1.4



Table V-14 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
PEBBLE ?LANT AREA VENT SCRUBBER

RAW WASTEWATER

I-tl
Stream Sample Concentrations (mg/l) ::tl

HPollutant Code Typet Source Day 1 ~~ Day 3 ~
::tlNonconventional Pollutants (Continued) ~

tJ:j
txjtotal dissolved solids (TDS) 473 1 550 3,910 ~
~QC 3,500 t"1
t"i
H_tot.aLorganic_carbon(TOC} __ . ·-413 -1- - -(1-- - . --470 _.._-_.. ~ - --- -0-·· -'----

QC 440 s:
Ulw
c::(j) total solids (TS) 473 1 550 3,900 tJj~

()U1 QC 3,700 :J:>'
1-3
trJ.vanadium 473 1 <0.006 0.12 G)
0QC 0.011 ~
...::

yttrium 473 1 <0.001 <0.001
QC <0.001

Ul
trJConventional Pollutants ()
1-3

oil and grease 473 1 <1 <1 <:QC 8
total suspended ~olids (TSS) 473 1 4 5

QC 23
pH (standard units) 473 1 6.84 5.41

QC 5.43
tSample Type Code: 1 - One-time grab



Table V-15

PRIMARY BERYLLIUM SAMPLING DATA
CHIP TREATMENT
RAW WASTEWATER

to

Stream Sample Concentrations (mg/l) ~
H

Pollutant Code Typet Source Day 1 Day 2 Day 3 s:
---- :J>'

Toxic Pollutants
~
td

114. antimony 495 1 <0.003 <0.003
tI:j
~
t<
L1

11 5. arsenic 495 1 <0.003 <0.003 L1
H
c:::

111. beryllium
.. _- - 495 --1 ---- <0•001- - -- 3,300 s:

Ul

_ LV
1 1 '"'

c:::
en I 10. cadmium 495 1 <0.004 0.063 td

1.0
(j

0'1
:J>'

119. chromium (total) 495 L 0.017 7.4 1-3
tI:j
(j)

120. 495 1 0.47 1.4 0
copper ~

122. lead 495 1 <0.16 0.20

123. mercury 495 1 <0.0002 <0.0002 ~
()

124. nickel 495 1 <0.006 0.78
1-3

- I

125~ selenium 495 1 <0.003 <0.003 <:

126. silver 495 1 <0.0005 0.040

127. thallium 495 1 <0.002 <0.002

i 28. zinc 4Q l:\ 1 0.018 7.2
-'J



Table V-15 (Continued) .

PRII1ARY BERYLLIUM SAMPLING DATA
CHIP TREATMENT
RAW WASTEWATER

495 1 <1 6,300

495 1 311 <1
.~_._.- ----- - . - - -- --

495 1 <0.100 110

495 . 1 6.6 <0~02

495 1 0.20 0.068

495 1 <0.18 2.3

495 1 57 8.8

495 1 <1 300

495 1 95 170

495 1 <0.012 . 0.10

495 1 . 0.81 2,500

. 495 1 1.4 87

495 1 36 37

w
Cl'\
W

'-...]

.. Pollutant

NonconventionalPollutants

acidity

alkalinity

aluminum

ammonia nitrogen

barium

boron

calcium

chemical oxygen d~mand (GOD)

chloride

cobalt

fluoride

iron

magnesium

Stream
Code

Sample
Typet

Goncentration~_(mg/l)
Source Day 1 Day 2 ~l

~
H
::=:::.
):>I
:::0
1'<;.

tJj
t:rJ
:::0

~
l:-t
H··
.~-

Ul

53
()
):>I
8
t:rJ
(j)
o
~

(fl

t:rJ
()
8

<:



Table V-15 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
CHIP TREATMENT
RAW WASTEWATER

Stream
Pollutant Code

Nonconventional Pollutants (Continued)

manganese 495

molybdenum -- --4-95 -

phosphate 495
w
en
\0 sodium 495
00

sulfate 495

tin 495

titanium 495

total dissolved solids (TDS) 495

total organic carbon (TOC) 495

total solids (TS) 495

vanadium 495

yttrium 495

Sample
Typet

1

i

1-

Concentrations (mg/l)
Source Day 1 Day 2 Day 3

0.013 9.9

0.005 0.44

(0.732 18

17 51

1,400 73

(0.12 (0.12

0.73 3.9

550 34,000

/~ 170\"

550 35,000

(0.006 0.35

(0.001 (0.001

I-d
~
H

~
tJj
tt:l

~
~
H

~
r.n
c::
tJj
()

~
tt:l
Gl
o
~

r.n
tt:l
()
8

<:



Table V-15 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
CHIP TREATMENT
RAW WASTEWATER

Source Day 1 ~2 Day 3

<1 35

4 370
--- --

W
0\
1.0
1.0

Pollutant

Conventional Pollutants

oil and grease

total suspended solids (TSS)

pH (standard units)

Stream
Code

495

495

495

Sample
Typet

1

1

Concentrations (mg/l)

6.84 0.97

'"d
l:d
H

~
~
tJj
t:t:l

~
t"'
t"'
H
c:
~-

Ul
c:
tJj
()
~
1-3
t:t:l
(j)
o
~

Ul
t:t:l
()
1-3

<:

tSample Type Code: 1 - One-time grab



Table V-16

PRlt1ARY BERYLLIUM SAMPLING DATA
TRIANGULAR LAGOON EFFLUENT

Stream Sample Concentrations (rog/l)
ttl
l:tl

Pollutant Code Typet Source Day 1 Day 2 Day 3 H
~

-~---- ~

Toxic Pollutants ~
lJj

114. antimony 477 2 (0.003 (0.003 (0.003 (0.003 t<:I

QC (0.003 ~
t1
t1

115. arsenic 477 2 (0.003 (0.003 (0.003 (0.003 H
c:::

QC (0.003 ~

. - Ul

w 11 7. beryllium 477 2 (0.001 1.3 0.46 1.4 c::
N

lJj

0 QC 0.46 ()

0
~
8

11 8. cadmium 477 2 (0.004 0.027 (0.004 0.009
t<:I
(j)

QC (0.004 0

~

119. chromium (total) 477 2 0.017 0.084 0.043 o. 11
QC 0.039

Ul

120. 477 2 0.47 39 2.1
t<:I

copper 60 ()

QC 2.7 8

121- cyanide (total) 477 1 0.12 0.09 <
QC 0.10

122. lead 477 2 (0.16 (0.16 <0.168 <0.168
QC (0.168

123. mercury 477 2 (0.0002 (0.0002 (0.0002 <0.0002
QC (0.0002



Table V-16 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
TRIANGULAR LAGOON EFFLUENT

Stream Sample Concentrations (mg/l) ;:g .'
Pollutant Code Typet Source Day 1 Day 2 Day 3 .~

:uToxic Pollutants (Continued) .~

tJ:j
124. nickel 4772 <0.006 0.26 .0.015 0.65,~

QC o. 020 ~
t"i'

125. selenium 477 2 <0.003 <0.003 <0.003 <O.QQ.:}, ..~ ... __
QC ...., ..", ... '(D.DO)-- .~

(J)

~ 126 • s i lve r 47 7 2 <o. 0005 o. 042 o. 01 0 o. 016 ,~
~ QC O. 013 ~

1-3
127. thallium 477 2 <0.002 <0.002 <0.002 <0.002 ~

QC <0.002 ~
t-<:

128. zinc 477 2 0.018 ,0.42 0.11 0.51
'QC 0.052

{J). , ~Nonconventlonal Pollutants ~

acidity 477 2 <1 <1 <1 <1
QC <1 <:

alkal inity 477 2 311 263 600 240
QC 600

aluminum 477 2 <0.100 5.0 0.44 4.1
QC 0.71



Table V-16 (Continued)

PRlt1ARY BERYLLIm1 SAMPLING DATA
TRIANGULAR LAGOON EFFLUENT

Stream Sample Concentrations (mg/l) td

Pollutant Code Typet Source Day 1 Day 2 Day 3 ~
H
s:

Nonconventional Pollutants (Continued)
:J:"

~

ammonia nitrogen 477 2 6.6 13.4 6.9 <0.02 tJj
tr:I

QC 9. 1 ~
t"'

barium 477 2 0.20 0.28 0.21 0.33 t"'
H

QC 0.25 c::s:

hl""\l""l""\n 477 2 <0.018 1.5 0.99 0.90 Ul

,",,""'&._110.

c::
W QC 1.2 to

~

()

0
:J:"

N
calcium 477 2 57 40 22 66 1-3

tr:I.

QC 22 Gl
0

chemical oxygen demand (COD) 477 2 <1 39 34 79 ~

QC 33

chloride 477 2 95 100 180 230
Ul
tr:I

QC 270
()
1-3

cobalt 477 "I <0.012 0.077 0.014 0.10L

QC 0.022 <:

fluoride 477 2 0.81 20 26 4,500
QC 28



Table V-16 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
TRIANGULAR LAGOON EFFLUENT

Stream Sample Concentrations (mg/i) "U
~Pollutant Code Typet Source Day 1 Day 2 Day-3 H

~Nonconventional Pollutants (Continued)
~
~

iron 477 2 1.4 L7 0.83 2.5
lJj
trJ

QC 0.8~ ~
~
t"l
t"lmagnesium 477 2 36 32 4.0 38 H

-QC- --_. - --~ -5~ 2 - - --- --- --c:: -- ---"- ~ ~ _.: -" ~.- ~.- .. - _._- --- - - ._-~ .._...~- ----

s:
--- - ----

CIlw manganese 477 2 0.013 0.094 0.045 O. 11 c::-....]

tJ:l0 QC 0.035 nw
):>I
1-3molybdenum 477 2 0.005 0.095 0.024 0.031 tI:l
(i)QC 0.029 0
~
~phosphate 477 2 (0.732 480 3.8 170

QC 4.4
rnsodium 477 2 17 2,500 2,100 2,300 tr::l
nQG 2,000 1-3

Isulfate 477 2 1,400 7,000 . 3,900 4,300 <:
l QC 3,900

tin 477 2 (0.12 (0.12 (0.12 (0.12
QC (0.12

titanium 477 2 0.73 0.85 (0.010 La
QC (0.010



Table V-16 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
TRIANGULAR LAGOON EFFLUENT

Stream Sample Concentrations (mg/l)
I'd
~
H

Pollutant Code~ Typet Source Day 1 Day 2 Day 3
~

Nonconventional Pollutants (Continued)
~
i-<:

ttl

total dissolved solids (TDS) 477 2 550 12,000 10,000 14,000 t:rJ

~QC 10,000 t'i
t'i

total organic carbon (TOC) 477 2 <1 45 19 19 H
c:

QC 19 s:
Ul

w to~aJ solids (TS) 477 2 550 12,000 11 ,000 15,000 c:
-.J --

ttl

0
- _. _..

QC~ - 11,000 - ()

"'"
:t>'
1-3

vanadium 477 2 <06006 0.15 <0.006 <0.006
t:rJ
(j)

QC <0.006 0

~

yttrium 477 2 <0.001 <0.006 <0.001 <0.001
QC <0.001

Ul
t:rJ

Conventional Pollutants
()
1-3

oil and grease 477 1 <1 <1 <1
QC 6 <:

total suspended solids (TSS) 477 2 4 170 24 260
QC 21

pH (standard units) 477 2 6.84 7.61 11.20 6.8
QC 11.30

tSample Type Code: 1 - One-time grab
2 - Manual composite during intermittent process operation



Table V-17

PRIHARY BERYLLIUM SA,MPLING DATA
NUMBER 6 LAGOON EFFLUENT

Stream Sample Concentrations (rng/l) "U
~Pollutant Code Typet Source Day 1 Day 2 Day 3 H

~Toxic Pollutants ~
~

1- acenaphthene 427 tJj
6 ND ND ND ND tr:l

:;0
~2. acrolein 427 1 ND ND ND ND t"I
t"I
H3. a~~y~onitri~e__ .. ____ 427- - l * * -- * -*- c::

~ ~ -" - -- -~-----
_. -,"" - _.._-_.- - ~ . --

427 Ulw 4. benzene 1 * * 0.011 0.014 c::-...J
tJj0
QU1 5. benzidine 427 6 ND ND ND ND »i
J-3tr:l.

6. carbon tetrachloride 427 1 * *- * *
Gl
0
:;d
t-<:7. chlorobenzene 427 1 * * * *

8. 1,2,4-trichlorobenzene 427 6 ND. ND ND ND Ul
t:EJ

hexachlorobenzene Q9. 427 6 ND ND ND ND J-3

10. l,2-dichloroethane 427 1 * * * * <:
11. 1,1,1-trichloroethane 427 1 * * * *
12. hexachloroethane 4'1.7 6. ND ND * *
13. 1,1-dichloroethane 427 1 * * * *
14. 1,1,2-trichloroethane 427 1 * * * *



Table V-17 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
NUMBER 6 LAGOON EFFLUENT

Stream Sample Concentrations (mg/l) ItJ
::u

Pollutant Code Typet Source Day 1 Day 2 Day 3 Hs:
;l='

Toxic Pollutants (Continued) ~

15. 1,1,2,2-tetrachloroethane 427 1 * * * *
lJ:l
I.T:I

~

16. chloroethane 427 1 ND ND ND ND l:""
l:""
H

17. bis(chloromethyl)ether 427 1 ND ND ND ND c:::s:

bis (2-ch16"roethyl) ethe-i-
Ul

w 18. 427 6 ND - ND ND ND 53
-...]

0

()

0". 19. 2-chloroethyl vinyl ether 1.'>7 1 * * * * ~..,. .. ,
I.T:I

20. 2-chlorbnaphthalene 427 :6
G.l

ND NO ND ND 0

~

21- 2,4,6-trichlorophenol 427 6 ND ND ND ND

22. p-chloro-m-cresol 427 6 ND * ND NO Ul
I.T:I
()

23. chloroform 427 1 * * * * 1-3

24. 2-chlorophenol 427 6 ND ND ND ND <:

25. 1,2-dichlorobenzene 427 6 ND ND ND ND

26. 1,3-dichlorobenzene 427 6 ND ND ND ND

27. 1,4-dichlorobenzene 427 6 ND NO NO ND

28. 3,3=-dichlorobenzidine I. ') "7 h ND ND ND NO
"tLI v



Table V-17 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
NUMBER 6 LAGOON EFFLUENT

Stream Sample Concentrations (mg/I) "tlPollutant Code Typet Source Oay 1 Oay 2 Day 3 :::0
H
s:

Toxic Pollutants (Continued) >'
:::0
t-<:

29. 1,1-dichloroethylene 427 1 * * * * U1
trJ
:::030. 1,2-trans-dichloroethylene 427 1 * * * * t-<:
t1
t1
H3J. 2J~-dichlorophenoL_____ 427-- -- - ·-----6- - -----ND- - ND- . ND ._- -NO- -~

.'..-- --_._.- _. '. -~ ._._-, - .._.-

w 32. 1,2-dichloropropane 427 1 * * * * m
c:-.J
U10
()-.J 33. 1;3~dichloropropene ' 427 1 * * * * >'
1-3
trJ34. 2,4-dimethylphenol 427 6 NO NO NO NO (j)
0

35. 2,4-dinitrotoluene '427 6 NO NO ND NO ~

36. 2,6-dinitrotoluene 427 6 * * * * Ul
trJ37. 1.2-diphenylhydrazine 427 6 * NO * NO ()
1-3

38. ethylbenzene 427 1 * * * * -<:
39. fluoranthene 427 6 * ND ND' NO

40. ' 4-chlorophenyl phenyl ether 427 6 NO NO NO NO
41- 4-brornophenyl phenyl ether 427 6 ND NO NO ND
42. bis(2-chloroisopropyl)ether 427 6 NO NO * ND



Table V-17 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
NUMBER 6 LAGOON EFFLUENT

Stream Sample Concentrations (mg/l) I'd
~

pollutant Code Typet Source Day 1 Day 2 Day 3 H
s:
:J:'

Toxic Pollutants (Continued) ~

43. bis(2-chloroethoxy)methane 427 6 * * * *
to
trJ

~

44. methylene chloride 427 1 * * * * t"I
t"I
H

45. methyl chloride (chloromethane) 427 1 * * * *
c::s:

--- w

rn

46. methyr bromide (brbinOmethane}-- -- 427 - ~ 1 ND - - NO NO -NO c::
-...]

to

a
()

00
47. bromoform (tribromomethane) 427 1 * * * * :J:'

1-3
trJ

48. dichlorobromomethane 427 1 * * * *
Q
0

~

49. trichlorofluoromethane 427 1 ND ND ND ND

50. dichlorodifluoromethane 427 1 NO NO NO NO rn
trJ
()

510 chlorodibromomethane 427 1 * NO NO *. 1-3

52. hexachlorobutadiene 427 6 ND NO NO NO <:

53. hexachlorocyclopentadiene 427 6 ND NO NO ND

54. isophorone 427 6 NO ND NO ND

55. naphthalene 427 6 * ND * *
.-- r nitrobenzene 427 6 NO ND * *::> O.



Table V-17 (Continued)

PRIMARY BERYLLIUH SAMPLING DATA
NUMBER 6 LAGOON EFFLUENT

. Stream Sample Concentrations (mg/l) ~Pollutant Code Typet Source Day 1 Day. 2 . Day 3 H
g;;.

Toxic Pollutants (Continued) :;u
~

tIl57. 2-nitrophenol 427 ·6 NO * NO * tr:l
:;u

58. 4.,.nitrophenol 427 6 NO NO NO NO ~
.t-t
H

2, 4-d~nitT~ehenol_ c::.598 _. __ 4.2 7___ -6. - ,~----..- NO- N-O-- --NO·- .-. ND- -:3;

CIl.w 60. 4,6-dinitro-o-cresol 427 6 NO 0.012 NO NO c::
trJ

-...J

n
a

):l
1.0 61- N-nitrosodimethylamine 427 6 NO NO * * 1-3l;I:j.

G)62. N-nitrosodiphenylamine 427 6 NO NO NO NO 0

~63 •. N-ni trosod i-n-propylamine 427 6 NO NO NO NO
6,4. pentachlorophenol 427 6 NO NO NO NO rn

l;I:j
(165 •. phenol 427 6 NO NO NO 0.066 1-3

66. bis(2-ethylhexyl) phthalate 427 .. 6 0.024 0.012 0.014 * <:
67. butyl benzyl phthalate 427 . 6 * * * *
68. di-n-butyl phthalate 427 6 0.157 0.087 0.049 0.026
69. di-n-octyl phthalate 427 6 * NO * *
70.· diethyl phthalate 427 6 0.076 0.071 O.OlH 0.018





Table V-17 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
NUMBER 6 LAGOON EFFLUENT

~
-- H

Day 3 ~

::0
t-<:
tJj

* tt:l::0

~
* t"I

H

-*-- --~ -- -

*

*
-* --

Concentrations (~Ll)

* *

* -- --*

0.085 *

Source Day 1 Day 2

1

--1-

Sample
Typet

Stream
Code

427

427

--- 427-

'!

~l ! __ -_ t_ri~hlorQethylene

Pollutant

Toxic Pollutants (Continued)

85. tetrachloroethylene

86. toluene

<0.16 <0.168 <0.168 <0.168

<0.0002 0.0011 0.0008 0.0007

<0.006 0.055 0.029 0.023

ND ND

0.005 <0.004

0.013 - 0.047

<0.003 <0.003

<0.003 <0.003

*

0.034

Ul

§
\l
):>I

<0.003 ~
G)
o
~

0.024

<0.003

<0.004 ~
(1
t-3

0.38 <:

<0.02

0.27

0.59

0.06

0.029

0.75

0.08

ND

<0.003

<0.003

<0.001

-<0.004

0.017

0.47

0.12

6

6

6

6

6

6

6

6

6

427

427

427

427

427

427

427

'427

427

427

427

88. vinyl chloride (chloroethylene)

114. antimony

115. arsenic

117. beryllium

118. cadmium

119. - chromium (total)

120. copper

121. cyanide (total)

122. lead

123. mercury

124. nickel

W
-...J
I-'
I-'



Table V-l1 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
NUMBER 6 LAGOON EFFLUENT

Stream Sample Concentrations (mg/l) I'd

Pollutant Code Typet Source Day 1 Day 2 Day 3 l:d
H
s::

Toxic Poll~~ants (Continued)
~

~

125. selenium 421 6 <0.003 <0.003 <0.003 <0.003 lJJ
t:r:I

126. silver 421 6 <0.0005 0.011 0.011 0.019 ~
t"1
t"1
H

121. thallium 421 6 <0.002 <0.002 <0.002 <0.002 c:
s::

128. zinc 427 '6 - -0.01-8---- 0-.006 -0.048 _0_.019 Ul

w
c:

-..J

lJJ

I-' Nonconventional Pollutants

()

N

~

~

!-3
t:r:I

acidity 427 6 <1 <1 <1 <1 (j)
0

alkalinity 421 6 311 92 80 82 ~

aluminum 421 6 <0.100 0.28 <0.100 <0.100 Ul
t<:I

ammonia nitrogen 427 6 6.6 8.9 <0.02 210 ()
I-j

barium 421 6 0.20 0.15 0.21 0.23 <:

boron 421 6 <0.018 4 .... 1 -, 1 7
I • £. I • I I • ,

calcium 427 6 51 140 91 120

chemical oxygen demand (COD) 421 6 <1 31 41 25

chloride 427 6 95 510 830 810



Table V... 17 (Continued)

. PRI~~RY BERYLLIUM SAMPLING DATA
NUMBER 6 LAGOON EFFLUENT

Stream Sample Concentrations (mg/I) '"dPollutant Code Tyeet Source Day 1 Day 2 . Day 3 ~
H

~Nonconventional Pollutants (Continued)
~
~cobalt 427 6 <0.012 <0.012 <0.012 <0.012 tJj
tx:I
~fluoride 42] 6 0.81 26 16.5 17 t:s
t-t
Hiron

~- -- _._- - 427 ~- . -6-·- -.-. :'·1 .4 - 1.4 . ·l.8- .-- 0-:95 . -~_. --~.- _._---_ .._- _... _.- . --

magnesium 427 6 36 15 11 12 Ul
w

§
'I
I-'

427 6 0.013 0.010 0.045 0.005
()

w manganese

~
tx:Imolybdenum 427 6' 0.005 0.022 0.028 0.032 (j)
aphosphate 427 6 <0.732 2.8 1.7 2.6 ~

sodium 427 6 17 2,400 1,700 1,900
Ul
t:1jsulfate 427 6 1,400 3,600 3,700 3,800 ()

1-3tin 427 6 <0.12 <0.12 <0.12 <O. 12
~titanium 427 6 0.73 0.78 0.70 <0.010

total dissolved solids (TDS) 427 6 550 10,000 9,300 310
total organic carbon (TOC) 427 6 <1 12 18 13
total solids (TS) . 427 6 550 11,000 9,800 300



Table V-17 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
NUMBER 6 LAGOON EFFLUENT

Pollutant

vanadium

yttrium

Conventional Pollutant$

ttl
::d

Stream Sample Concentrations (mg/l)
H
s:

Code TY"Q~L Source Day 1 Day 2 Day 3 :t>'

~
tJj
l:%j

427 6 <0.006 <0.006 <0.006 <0.006 ~
t"l
t"l

427 6 <0.001 <0.001 <0.001 <0.001 H
c:::s:
Ul
c:::

_. tJj

427 1 (1 <1 <1 5 ()
:t>'
1-3

427 6 4 23 22 34
tJ::!
Gl
0

427 6 6.84 8.63 8.25 8.29 ~

Ul
l:%j
()
1-3

I

<:

total suspended solids (TSS)

pH (standard units)

Nonconventional Pollutants (Continued)

U)
~ oil and grease
~

~

tSample Type Code: 1 - One-time grab
6 - 24-hour automatic composite

*Less than or equal to 0.010 mgil.



Table V-18

PRIMARY BERYLL"IUM SAMPLING DATA
LIME TANK EFFLUENT

Sample '"dStream Concentrations (mg/l) ~
HPollutant Code Typet Source Day 1 Day 2 Day 3 -:s
:J::l
::tlToxic Pollutants
I-<:

tIl114. antimony 487 1 . <0.003 <0.003 <0.003 <0.003 t:I:J
::tl

11 5. arsenic 487 r 1 <0.003 0.47 ~0.33 <0.003 t'1
H,"
c:1J 7. _her_yll i urn ___ __ _ ..... ··v_ --- -_...- _ .._-_. 48-7---- "--- -- 1-- --- <O~Obl -240 :--lOO --- S50- .- -lS --"_._._. - -

rnLV

11 8. 487 c:-...J cadmium 1 <0.004 0.13 0.032 0.23 tIl
.......

nU1

~11 9. chromium (total) 487 1 0.017 8.4 2.0 13 1-3
t:r:l
G)120. copper 487 1 0.47 2.5 13 7.7 a
:::d
I-<:121. cyanide (total) 487 1 0.12 11 21 <0.02

122. lead 487 1 <0.16 1.1 0.54 2.3 en
t:r:l
n123. mercury 487 1 <0.0002 <0.0002 <0.0002 <0.0002 1-3
I

124.· nickel 487 1 <0.006 <0.300 0.50 3.9 <:

125. selenium 487 1 <0.003 <0.003 <0.003 <0.003
126. silver 487 1 <0.0005 0.089 0.098 0.27
127. thallium 487 1 <0.002 <0.002 <0.002 <0.002
128. zinc 487 1 0.018 2.6 0.93 4. 1



Table V-18 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
LIME TANK EFFLUENT

ttl

Stream Sample Concentrations (mg/l) ::d
H

Pollutant Code Typet Source Day 1 Day 2 Day 3 s:
):>I

Nonconventional Pollutants
~
tJj

acidity 487 1 <1 <1 <1 <1
tl:J

~
t'i

alkalinity 487 1 311 29,000 20,000 2,800 t'i
H
c:

aluminum - "" - -4-87 - - t - <0.100 <0.100-- 69- <0~.1 00 s:
{J)

"W

c:
-...j ammonia nitrogen 487 1 6.6 <0.02 <0.02 <0.02 tJj

I-'

()

0)

):>I

barium 487 1 0.20 2.9 3.3 2.9 8
tl:J
G1

487 1 <0.018 9. 1 29 12
0

boron
~
~

calcium 487 1 57 11 ,000 12,000 18,000

chemical oxygen demand (COD) 487 1 <1 1,500 <1 1,630
{J)

tl:J
()
8

chloride 487 1 95 1,300 (1 <1

cobalt 487 1 <0.012 0.16 0.076 0.23 <:

fluoride 487 1 0.81 34,000 55,000 14

iron 487 1 1.4 310 110 630

magnesium 487 1 36 1,300 370 490



TableV-18 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
LIME TANK EFFLUENT



Table V-18 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
.LIME TANK EFFLUENT

Source Day 1 Day 2
Concentrations (mg/l)

<1 18 <1

4 130,000 420

w
-...I
I-'
00

Pollutant

Conventional Pollutants

oil and grease

total suspended solids (TSS)
- - - - --

pH (standard units)

Stream
Code

487

487

487

Sample
Typet

1

1

1 6.84 10.40 11.20

Day 3

6

29

9.28

ttl
~
H

~
OJ
l:';l

~
~
.~

H

~
Ul
c:
OJ
()

~
l:';l
Glo
~

Ul
l:';l
()
1-3

<:

tSample Type Code: 1 - One-time grab



Table V-19

PRI~~RYBERYLLIUM S&~PLING DATA
STRIPPER EFFLUENT

Stream Sample Concentrations (mg/l) I'd
~
H

Pollutant Code Typet Source Day 1 Day 2 Day 3
~

~

~
Toxic Pollutants

to<
lJj114. antimony 488 1 <0.0Q.3 <0.003 <0.003 <0.003 tx:l
~

115. arsenic 488 1 <0.003 0.53 <0.003 0.15 ts
t'1
H11 7. beryllium A88__ _ --L <O-.~OOl·---3-40 -39-~ 48'0- ~
rnw 11 8. cadmium 488 1 <0.004 0.18 0.014 0.019 c:::-...]

tJjI-'

()
1.0

:J>o11 9. chromium (total) 488 1 0.017 11 0.91 0.33 1-3
/:l:j
G)120•. copper 488 1 0.47 3.2 5.7 4.5 0
~
r<:121. cyanide (total) 488 1 0.12 4.2 2.4 <0.02

122. lead 488 1 <o. 16 1. 8 . 0.19 0.20 rn
J:2:j
().123. mercury .488 1 <0.0002 <0.0002 <0.0002 <0.0002 1-:1

124. nickel 488 1 <0.006 <0.006 0.34 0.15 <:
125. selenium 488 1 <0.003 (0.003 <O~ 003 <0. d03
126. silver 488 1 <0.0005 . O. 15 0.025 0.013
127. thallium 488 1 <0.002 <0.002 <0.002 <0.002-
128. zinc 488 1 0.018 4.0 0.63 0.41



Table V-19 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
STRIPPER EFFLUENT

Stream Sample Concentrations (mg/l)
ttl
::u

Pollutant Code Typet Source Day 1 Day 2 Day 3 H
s::
:J:"

Nonconventional Pollutants
~

acidi-ty

tp

488 1 <1 <1 <1 <1 t<:I

~

alkalinity 488 1 311 9,900 6,000 25 t"l
t"l
H

aluminum· ... 488 .. 1- <0.100 <0.100 . 32 .. 43
c::s::
Ul

w ammonia nitrogen 488 1 6.6 <0.02 <0.02 <0.02 c::
.tp

-....]

()

N
:J:"

0 barium 488 1 0.20 3.9 1.7 1.6 1-3
t<:I
(j)

boron 488 1 <0.018 18 17 8.4 a
~

calcium 488 1 57 16,000 7,300 7,500

chemical oxygen demand (COD) 488 1 <1 <1 1,300 1,320 Ul
t<:I
()

chloride 488 1 95 130 <1 1,700 1-3

cobalt 488 1 <0.012 0.21 0.067 0.051 ..........

fluoride 488 1 0.81 40,000 9,700 23

iron .488 1 1.4 550 50 26

magnesium 488 1 36 2~600 290 160



Table V-19 (Continued)

PRIMARY BERYLLIUM SAMPL1NG DATA
STRIPPER EFFLUENT .

manganese 488

molybdenum 488

phO~Pl:lCl_t~ . --~.- ~- - - 488
LV sodium 488-....l
N
I-'

sulfate 488

tip. 488

titanium 488

total dissolved solids (TDS) 488

total organic carbon (TOC) 488

total solids (TS) 488

vanadium 488

yttrium 488

<:

rn
tJ:j
(1
1-3

0.11

3.2

<O. 12

. '1::l
~

Day 3 ~
):,I
~

'"<
tJj

Oe62 ~

~
t-t
H

(0~732 _·_~------I;

rn
53
(1
:P'
f-3
tJ:j
G:lo
~

510

420

<0.001

6,200

490

6,300

0.210.23

<0.001

<0.12

12

Concentra~ions (mg/l)
Source Dayi Day.2

<9·12

0.73

<0.006 1.5

<0.001 <0.001

0.013 8. 1

0.005 0.39

.-<0 ..732- 56

17 700

550 13,000 16,000

<1 920 190

550 160,000 25,000

1,40015,000

1

1

-1 .

1

1

1

1

1

1

Sample
.Typet

Stream
CodePollutant

NonconventionalPollutants (Continued)



Table V-19 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
STRIPPER EFFLUENT

tAl
-..J
N
N

Pollutant

Conventional Pollutants·

oil and grease

total suspended solids (TSS)

pH (standard units)

Stream
Code

488

488

488

Sample
Typet

1

1

i

Concentrations (mgjl) ~
Source baYl Day 2 Day 3 ~

:J:>'

~
ttl

(.1 11 (1 18 ~
t<:

4 150,000 12,000 68 ~
H

. _ c
6.84 -- -8.61 . -- 7.-85 --9.09 ~

Ul
C
b:l
()
:J:>'
l-3
l:':l
Glo
~

Ul
l:':l
()
l-3

<:

tSample Type Code: 1 - One-time grab



Table V-20

PRIMARY BERYLLIUM SAMPLING DATA
NUMBER 5 LAGOON

I-dStream Sample Concentrations (mgjl) ~
HPollutant Code Typet Source Day 1 Day 2 Day 3 ~
~Toxic Pollutants
t--<:
lJj114. antimony 480 1 (0.003 <0.003 t:rJ
~

~11 5. arsenic 480 1 <0.003 <0.003 t-t
H

1L7.- -beryllium--~ --- - ----480- 1 - (0. nOl- -- 0:14
_. _...- ,-- ~---- "- _._-- .- - - _._- .._~ - -

rnw
11 8. cadmium c:-....J 480 1 <0.004 <0.004 l:i::Jl\J

nw
:J:"11 9. chromium (total) 480 1 0.017 0.043 1-3
f::I:j
G".l120. 480 1 . 0.47 O. 17 0copper
:::0
t--<:121- cyanide (total) 480 1 0.12

122. lead 480 1 <0.16 <O. 168 Ul
t:tj
n123. 480 1 <0.0002 <0.0002 1-3mercury

124. nickel 480 1 <0.006 o. 11 <::
125. selenium 480 1 (0.003 <0.003
126. silver 480 1 <0.0005 0.093
127. thallium 480 1 <0.002 <0.003
128. zinc 480 1 0.018 0.034



Table V-20 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
NUMBER 5 LAGOON

Stream Sample Concentrations (mg/l)
I'd
::tl
H

Pollutant Code Typet Source Day 1 Day 2 Day 3 s:
:J::"

Nonconventional Pollutants
~
lJl

acidity 480 1 <1 <1
t1:j
::tl
t<:

alkalinity 480 1 311 180
l:"i
l:"i
H
c::

- aluminum _.. - 480 ____ 1. __ <0 •.100 o. 19 s:
--- -- _. - --

Ul

w ammonia nitrogen 480 1 6.6 53
c::

-...j

lJl

N

()

~

:J::"

barium 480 1 0.20 0.22 1-3
t1:j
G)

boron 480._ 1 <0.018 1• 5
0

"
~

calcium 480 1 57 100

chemical oxygen demand (COD) 480 1 <1 31 Ul
t1:j
()

chloride 480 1 95" 570
1-3

cobalt 480 1 (0.012 0.024 <

fluoride 480 1 0.81 - 43

iron 480 1 1.4 0.41

magnesium 480 1 36 57



Table V-20 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
NUMBER 5 LAGOON-

manganese 480 1 0.013 0.059
molybdenum 480 1 0.005 0.21

----MiO -- ..-
2~ 8-- . - .. - - ~ -_-_pho s phate - - _ .. - - - ------1-- <0.732

_UJ sodium 480 1 17 4.400-...J
N
U1 sulfate 480 1 1.400 16.000

tin 480 1 <0.12 <0.12
titanium 480 1 0.73 <0.010
total dissolved solids (TDS) 480 1 550 19,000
total organic carbon (TOC) 480 1 <1 7.0
total solids (TS) 480 1 550 20.000
vanadium 480 1 <0.006 0.017
yttrium 480 1 (0.001 <0.001

Stream
~ollutant Code

Nonconventional Pollutants (Continued)

Sample
- Typet ~

H

~
~
t--<:

IJj
tz:I
~

~
t'i
H--e:­
:s
rn
~
n
:J::>r
t-3
tz:I
(j)
o
~

lZl
t:<:l
()
t-3

<:



Table V-20 (Continued)

PRIMARY BERYLLIUM SAMPLING DATA
NUMBER 5 LAGOON

I-d
!:d
H
~
:J::"
!:d'...::
ttl
l:I:l

~
t"l
H
c:::

':s:
Ul
c:::
iJ:j
()

~
l:I:l

8
~

<1

54

8.89

Concentrations (mg/ll __

<1

4

6.84

Source Day f Day 2 Day 3

1

1

1

Sample
Typet

480

480

480

Stream
CodePollutant

total suspended solids (T~~) ,

pH (standard units)

oil and grease

Conventional Pollutants

w
-.J
N
Cl'\

Ul
l:I:l
()
1-3

<:

tSample Type Code: 1 - One-time grab
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Figure V-l
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Figure V-2
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SELECTION !OF POLLUTANT PARAMETERS

CONVENTIONAL AND NONCONVENTIONAL POLLUTANT PARAMETERS SELECTED
)

primary beryllium
parameters (oil and
two nonconventional

SECT - VI

SECTION VI

PRIMARY BERYLL~UM SUBCATEGORY

• iThis study examlned samples from the
" " ' I
subcategory for three conventional pollutant
greasej total suspended s61ids, . and pH) and
pollutant parameters (ammo~ia and fluoride).

Other nonconventional pollutants were analyzed for, includ'ing
aluminum, bar ium, boron", I cobalt, iron, magnesium, manganese,
molybdenum, tin, titaniun;t, and vanadium. These nonconventional
pollutants were not selected for limitations in this subcategory
because they were generally not found in treatable concentrations
in raw wastewater samples, and there is no reason to' believe
these pollutants should be Ipresent based on an examination of the
raw materials and production processes involved. In addition,
the' Agency believes these nonconventional pollutants will be
effectively controlled by the limitations established for the
selected priority ,metal pollutants.

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

CONVENTIONAL AND NONCONVENTIONAL POLLUTANT PARAMETERS
i

,,
Section V of this supplement presented data from primary
beryllium plaht sampling v:isits andsubsequeht chemical analyses.
This section examines that data and discusses the selection or
exclusion of pollutants for potential limitation.

Each-pollutant selected fo~ pot~ntial 'limi~ation is discussed" in
Section VI of, Vol. I. ,That discussion provides informatlon
concerning the nature of: the pOll'utant (i ~e., whether it is a
natur-ally occurring substance, processed metal, ora 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,follo~s presents and briefly discusses the
'selection of. conventional andnonconventional pollutants for
effluent limitations~ A~so des~ribed is the analysis that was
performed to select or ekclude toxic pri9rity pollutants for
further .consideration for limitations and standards. Pollutants
will be conside~edfor'limitation if they are present in
concentrations treatable by the technologies. considered in this
analysis. The treatable! concentrations used for the priority
metals were the long-term performance values aohievable by
chemical precipitation. sedimentation, and filtration. The
treatable concentrations Used for the ~riority organics were the
long-term performance valuesa~hievable by carbon adsorption.

I
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TOXIC PRIORITY POLLUTANTS

The 14 pH values observed during this study ranged from 0.97 to
11.5. Effective removal of toxic metals by precipitation
requires careful control of pH. . Since pH control within the
desirable limits is readily attainable by available treatment, pH
is selected for limitation in this subcategory.

SECT - VIPRIMARY BERYLLIUM SUBCATEGORY

ammonia
fluoride
total suspended solids (TSS)
pH

Although ammonia was not proposed for limitations, the Agency
stated that it was considering linliting ammonia in the Notice of
Data Availability, based on data received in a COfllffient. Ammonia
is selected for regulation in this subcategory. In samples split
and analyzed by the primary berylli.um plant sampled, up to 4,300
mg/l of NH3 were found in samples of process water. Ammonia
compounds are used throughout thE! beryllium production process
and are expected to be present in wastewaters generated by the
process. Therefore, the Agency is selecting this pollutant for
regulation.

Fluoride was detected in all 14 raw wastewater samples analyzed.
Eleven of the observed concentrations were above the treatable
concentration of 14.5 mg/l~ The treatable concentrations
observed ranged from 35 to 6,650 m9/l. For this reason, fluoride
is selected for limitation in this subcategory.

TSS concentrations ranging from less than 1 to 370 mg/l were
observed in the 13 raw waste s~mplE~s analyzed for this study. Ten
of the concentrations are above the 2.6 mg/l treatable
concentration. 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 frequency of occurrence of: the priority metal pollutants and
cyanide in the raw wastewater samples taken is presented in Table
VI-l (page 3739). Table VI-l is based on the raw wastewater data
from streams 481. 484. 491, 426. 473, and 495 (see Section V).
These data provide the basis for the categorization of specific
pollutants, as discussed below,. Treatment plant samples were not
considered in the frequency count.

Some samples were analyzed f~r toxic organic pollutants, and
although these analytical data were not available in sufficient
time prior to the regulatory proposal to allow for thorough
analysis. these data are presented in Section V and have been
used in the selection of poll~tant parameters for limitation for
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the promulgated regulation.

TOXIC POLLUTANTS NEVER DETECTED

The toxic pollutants listed in Table VI-2 (page 3742) were not
detected in any raw wast,ewater samples from this subcategory;
therefore, they are riot selected for consideration in
establishing limitations.

TOXIC POLLUTANTS NEVER FOUND ABOVE THEIR ANALYTICAL
QUANTIFICATION CONCE~TRATION

The toxic pollutants listed in Table VI-3 (page 3744) were never
found above their analytic~lquantificationconcentration in any
raw wastewater samples from this subcategory; therefore, they are
not selecte~ for considerat,ion in establishing limitations.

TOXIC POLLUTANTS PRESENT BELOW CONCENTRATIONS ACHIEVABLE BY
TREATMENT

The pollutants listed below are not selected for consideration in
establishing limitations ~ecause they were not found in any raw
wastewater samples from this subcategory above concentrations
considered achievable by existing or available treatment
technologies. These P911utants are discussed individually
following the list.

114. arsenic
123. mercury

Arsenic was detected above!its quantifiable concentration of 0.01
mg/l in four out of 14 rqW wastewater samples analyzed. The
quantifiable concentratioris observed ranged from 0.042 to 0.19
mg/l, all bf which are below the concentration considered
achievable by available tr~atment technology (0.34 mg/l).

Arsenic is therefore not selected for further consideration for
regulation.

,

Mercury was detected above the analytical quantification
concentration in six out df,14 raw wastewater samples analyzed.
The largest concentration observed is 0.0009 mg/l, which is well
below the treatable concentration of 0.036 mg/l. Mercury is
therefore not selected for further considera~ionfor regulation.

TOXIC POLLUTANTS DETECTED IN A SMALL NUMBER OF SOURCES

The toxic pollutants listed below were not selected for
limitation because thei wer~ detectable in the effluent from only
a small number of sources within the subcategory and are uniquely
related to only those sourc~s.

I

I

3. acrylonitrile I

4. benzene I"

6. carbon tetrachlorider

3731
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Benzene was detected above the level considered achievable by
identified treatment technology in three out of three raw
wastewater samples. The treatable concentrations observed are
0.188, 0.207, and 0.617 mg/l. The Agency has no reason to
believe that treatable concentrations of benzene should be
present in primary beryllium wastewaters. The Agency believes
that these observed values are not representative and may be due
to analytical error or site specific factors. ,Benzene is
therefore not selected for further consideration for limitatidn.

SECT - VIPRIMARY BERYLLIUM SUBCATEGORY

1,2-dichloroethane
1,1-dichloroethane
1,1,2,2-tetrachloroethane
2-ch1oroethyl vinyl ether
p-chloro-m-cresol
chloroform
l,l-dichloroethylene
1,2-trans-dichloroethylene
1,2-propropane
1,3-dichloropropene
methylene chloride
bromoform
dichlorobromomethane
chlorodibromomethane
di-n-butyl phthalate
diethyl phthalate
tetrachloroethylene
toluene
trichloroethylene
cadmium
lead
nickel
silver
zinc

10.
13.
15.
19.
22.
23.
29.
30.
32.
33.
44.
47.
48.
51.
68.
70.
85.
86.
87.

118.
122.
124.
126.
128.

Carbon tetrachloride was detected above the level considered
achievable by identified treatment technology (0.010 mg/l) in
three out of three raw wastewater samples. The treatable
concentrations observed are ,0.069, 0.161 and 0.164 mg/l. The
Agency has no reason to believe that treatable concentrations of
carbon tetrachloride should be present in primary beryllium
wastewaters. The Agency believes that these observed values are
not representative and may be due to analytical' error or site
specific factors. Carbon tetrachloride is therefore not selected
for further consideration for limitation.

Acrylonitrile was detected above the level considered achievable
by identified treatment technology (0.010 mg/l) in three out of
three raw wastewater samples. The treatable concentrations
observed are 1.68. 4.59 and 4,.56 mg/l. The Agency has no reason
to believe that treatable concentrations of acrylonitrile should
be present in primary beryllium wastewaters. The Agency believes
that these observed values are not representative and may be due
to analytical error or site specific factors. Acrylonitriile is
therefore not selected for further consideration for limitation.
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1,l,2,2-Tetrachloroethane was detected above the level considered
,achievable by identified t~eatment technology (0.010 mg/l) in one
out of three,raw wastewater samples. The treatable concentration
6bserved is 0~078 mg/l. The Agency has no reason to believe that
treatable concentrations of 1,1,2,2-tetrachloroethane should be
present in primary beryllium wastewaters. The Agency believes
that the observed value is not representative and may be due to
analytical error or site specific factors. 1,1,2,2~

Tetrachloroethane is therefore not selected for further
consideration for limitation.

1,2-0ichloroethane was detected above the level considered
achievable by identified treatment technology (0.010 mg/l) in two
out of three raw wastewater samples. The treatable
concentrations observed a~e 0.211 and 0.142 mg/l. The Agency has
no reason to believe that treatable concentrations of 1 2­
dichloroethane should ,~be present in pri~ary beryllium
wastewaters. The Agency believes that these observed values are
not representative and may be due to analytical error or site
specific factors. 1,2-0i.chloroethane is therefore not selected
for further consideration for limitation.

SECT - VIPRIMARY BERYLLIUM SUBCATEGORY

l,l-Oichloroethane was detected above the level considered
achievable by identifie~ treatment technology (0.010 mgjl) in
three ,out of three raW: wastewater' samples. The treatable
concentrations observed ar'e 0.019" 0.043, and 0.043 mg/l. The
Agency has no reason to believe that treatable concentrations of
l,l--dichloroethane should be present in pr imary beryllium
wastewaters. The, Agency he.lieves that these' observed values are
not representative and m~y be due to analytical error or site
specific factors. l,l-Oiphloroethane is therefore not' selected
for further consideration for limitation.

2-Chloroethyl vinyl ether was detected above the level considered
achievable by identified ,treatment technology (0.010 mg/l) in
three out of three raw wastewater samples. The treatable
concentrations observed are 0.101, 0.014 1 and 0.030 mg/l~ The
Agency has no reason to believe that treatable concentrations, ,of
2-chloroethyl vinyl ether 'should be present in-primary beryllium
wastewaters. The Agency believes that these observed values are
not representative and may be due to analytical error or site
specific factors. 2-Chloroethyl vinyl ether is therefore not
selected for further consigeration for limitation.

Parachlorometacresol was!detected above the level considered
achievable by identified t~eatment technology (0.010 mg/l) in one
out of three raw 'wastewater samples. The treatable concentration
observed is 0.072 mg/l. The Agency has no reason to believe that
treata~le' concentrations' of parachlorometacresol should be
present in pr imary berylli:um wastewaters. The Agency believes
that the observed value is' not representative and may be due to
analytical error or site specific factors. Parachlorometacresol
is therefore not select~d for further consideration for
limitation. '
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1,3-Dichloropropene was detected above the level considered
achievable by identified treatment technology (0.010 mg/l) in two
out of three raw wastewater samples. The treatable
concentrations observed are 0.036 and 0.023 mg/l. The Agency has
no reason to believe that treatable concentrations of 1,3­
dichloropropene should be: present in primary beryllium
wastewaters. The Agency believes that these observed values are
not representative and may be due to analytical error or site
specific factors. 1,3-Dichloropropene is therefore not selected

l,l-Dichloroethylene was detected above the level considered
achievable by identified treatment technology (0.010 mg/l) in
three out of three raw wastewater samples. The treatable
concentrations observed are 0.047, 0.111, and 0.115 mg/l. The
Agency has no reason to believe that treatable concentrations of
l,l-dichloroethylene should be present in primary beryllium
wastewaters. The Agency believes that these observed values are
not representative and may be due to analytical error or site
specific factors. l,l-Dichloroethylene is therefore not selected
for further consideration for limitation.

SECT - VIPRIMARY BERYLLIUM SUBCATEGORY

Chloroform was detected above the level considered achievable by
identified treatment technology (0.010 mg/l) in three out of
three raw wastewater samples. The treatable concentrations
observed are 0.044, 0.106, and 0.109 mg/l. The Agency has no
reason to believe that treataple concentrations of chloroform
should be present in primary beryllium wastewaters. The Agency
believes that these observed values are not representative and
may be due to analytical error or site specific factors.
Chloroform is therefore not selected for further consideration
for limitation. .

1,2-Trans-dichloroethylene was detected above the level
considered achievable by identifiE!d treatment technology (0.010
mg/l) in three out of three raw wastewater samples. The
treatable concentrations observed are 0.053, 0.134, and 0.133
mg/l. The Agency has no reason to Believe that treatable
concentrations of 1,2-trans-dichloroethylene should be present in
primary beryllium wastewaters. The Agency believes that these
observed values are not represE~ntative and may be due to
analytical error or site specific factors. 1,2-Trans­
dichloroethylene is therefore not selected for further
consideration for limitation.

1,2-Dichlbropropane was detected above the level considered
achievable by identified treatment technology (0.010 mg/l) in
three out of three raw wastewater samples. The treatable
concentrations observed are 0.043, 0.113, and 0.104 mg/l. The
Agency has no reason to believe that treatable concentrations of
1,2-dichloropropane should be present in primary beryllium
wastewaters. The Agency believes that these observed values are
not representative and may be dUI~ to analytical error or sire
specific factors. 1,2-Dichlorbpropane is therefore not selected
for further consideration for limitation.
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Bromoform was detected above the level considered achievable by
identified treatment technology (0.010 mg/l) in two out of three
raw wastewater samples. : The treatable concentrations observed
are 0.130 and 0.077 mg/l.: The Agency has no reason to believe
that treatable concentrations of bromoform should be present in
primary beryllium wastewaters. The Agency believes that these
observed values are not representative and may be due to
analytical error or site specific factors. Bromoform is
therefore not selected for\ further consideration for limitation.

Chlorodibromomethane was 'detected above the level considered
achievable by identified ,treatment technology (0.010 mg/l) in
three of three raw wastewater samples. The treatable
concentrations observed are 0.080, 0.288, and 0.139mg/l. The
Agency has no reason to believe that treatable concentrations of
chlorodibromomethane should be present in primary beryllium
wastewaters. The Agency believes that these observed values are
not representative and m~y be due to analytical error or site
specific factors. Chlorodibromomethane is therefore not selected
for further consideration for limitation.

SECT - VIPRIMARY BERYLLI,UM SUBCATEGORY

Dichlorobromomethane was detected above the level considered
achievable by identified,treatment technology (0.010 mg/l) in
three of three raw wastewater samples. The treatable
concentrations observed ate a.021, 0.041. ~nd 0.041_ mg/l. The
Agency has no reason to beiieve that treatable concentrations of
dichlorobromomethane should be present in primary beryllium
wastewaters. The Agency b~l~eves that these observed values ~re
not representative and m~y be due to analytical error or site
specific factors. Dichlor6bromomethane is therefore not selected
for further consideration for limitation.

for further consideration ;for limi tation.

Methylene chloride was ~etected above the level considered
achievable by identifie~ treatment technology (0.010 mg/l) in
three out of three raw' wastewater· samples. The treatable
concentrations observed ar~ 0.114, 0.211, and 0.208 mg/l. The
Agency has no reason to believe that treatable concentrations of
methylene chloride should be present in primary beryllium
wastewaters. The Agency believes that these observed values are
not representative and may be due to analytical error or site
specific factors. Methy~enechloride is therefore not selected
for further consideration ~or limitation.

Di-rt-butyl phthalate was detected above the level consideted
achievable by identified tneatment technology (0.010 mg/l) in two
out .of three . raw· wastewater samples. The treatable
concentrations observed ar~ d.034 and 0.134 mg/i. The Agency has
no reason to believe that treatable concentrations of di-n-butyl
phthalate should be present in primary beryllium wastewaters.
The Ag~ncy believes th~t these observed values are not
representative and may be due to analytical error or site
specific factors. Di-n~butyl phthalate is therefore not selected
for further consideration for limitation.
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Although these pollutants we~e not selected for limitation in
establishing nationwide regulations, it may be appropriate, on a
case-by-case basis, for the local permit issuing authority to
specify effluent limitations.

Cadmium detected above the concentration considered achievable by
identified treatment technology (0.049 rng/l) in one out of 14 ra\~

wastewater samples. The treatable concentration observed is
0.063 mg/l. The Agency has no reason to believe that treatable
cadmium concentrations should be present in primary beryllium
wastewaters and believes that this one value is not
representative of the subcategory. Cadmium is therefore not

SECT - VIPRIMARY BERYLLIUM SUBCATEGORY

Diethyl phthalate was detected above the level considered
achievable by identified treatment technology (0.010 mg/l) in one
out of three raw wastewater samples. The treatable concentration
observed is 0.270 mg/l. The Agency has no reason to believe that
treatable concentrations of diethyl phthalate should be present
in primary beryllium wastewaters. The Agency believes that the
observed value is not representative and may be due to analytical
error or site specific factors~ Diethyl phthalate is therefore
not selected for further consideration for limita'tion.

Tetrachloroethylene was detected above the level considered
achievable by identified tre~tment technology (0.010 mg/l) in
three of three raw wastewater samples. The treatable
concentrations observed are 0.184, 0.474, and 0.481 mg/l. The
Agency has no reason to believe that treatable concentrations of
tetrachloroethylene should pe present in primary beryllium
wastewaters. The Agency belie~es that these observed values are
not representative and may be due to analytical error or site
specific factors. Tetrachloroethylene is therefore not selected
for further consideration for limitation.

Toluene was detected above the level considered achievable by
identified treatment technology (0.010 mg/l) in three of three
raw wastewater samples.. The treatable concentrations observed
are 0.029, 0.084, and 0.064 ~g/l. The Agency has no reason to
believe that treatable concentrations of toluene should be
present in primary beryllium ~astewaters. The Agency believes
that these observed values are not representative and may be due
to analytical error or sit~ specific factors. Toluene is
therefore not selected for further consideration for limitation.

Trichloroethylene was detected above the level considered
achievable by identified treatment technology (0.010 mg/l) in
three of three raw wastewater samples. The treatable
concentrations observed are 0'.017, 0.014, and 0.086 mg/l.The
Agency has no reason to believe that tr~atable concentrations of
trichloroethylene should be' present in primary beryllium
wastewaters. The Agency believes that these observed values are
not representative and may be due to analytical error or site
specific factors. Trichloroethylene is therefore not selected for
further consideration for limitation.
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TOXIC POLLUTANTS SELECTED FOR FURTHER CONSIDERATION IN
ESTABLISHING LIMITATIONS AND STANDARDS '.

Beryllium was detected above the concentration considered
achievable by identified t~eatment technology (0.20 mg/l) in all
14 raw wastewater samples. I The treatable concentrations observed
range from 0.49 mg/l to 3 ~300 mg/l. Beryllium is therefo,re

I

pollutants ~isted below are selected for further
in establishi~glimitationsand standards for this

The toxi6 pollutants selected for further
for limitat~on are each discussed following the

beryllium
chromium'
copper.
cyanide

117.
119.
120.
121.

The priority
consideration
subcategory.
consideration
list.

. I .

Silver was deteGted above the concentration considered achievable
by identified treatment ,technology (0.07 mg/l) in three out 6f 14
raw wastewater samples The treatable concentrations' observed
range from 0.10 mg!l to 0,32 mg/l. The Agency has no reason to
believe that treatable silver concentrations should be present· in
primary beryllium wastewaters. Silver is therefore not selected
for further consideration for limitation.

Zinc was detected abovetije concentration. considered achievable
by identified treatment t~chnology (0.23 mg/l) in one out of 14
raw wastewater samples. The treatable concentration observed is
7.2 mg/l. The Agency has no reason to believe that treatable
zinc conceritrations should be present in, primary beryllium
wastewaters, and does not believe that this· one value is
representative. Zinc is ,therefore not selected for further
consideration for limitation.

I

.Nickel was detected above the concentration considered achievable
by identified treatment technology (0.204 mg/l) in one out of 14
raw· wastewater samples. 7'hetreatable concentration observed is
0.78 mg/l. The Agency has no reason to believe that treatable
nickel concentrations should be present in primary beryllium
wastewatersj and does not believe that this one value is
representative. of the s~bcategory. Nickel is therefore not
selected for further ·consideration for limitation.

selected for further consideration for limitation.

Lead was detected above the concentration consi.dered achievable
by identified treatment technology (0.08 mg/l) in one out of .14
raw wastewater samples. .The treatable concentration observed is
0~20 mg/l. 'The Agency h~s no reason to believe that treatable
lead concentrations shou:ld 'be present in primary beryllium
wastewaters and believ~s that this one value is not
representative of thes~bcategory. Lead is therefore not

. selected for limitation. ' ' .
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selected for further consideration for limitation.

Copper was detected above the concE~ntration considered achievable
by identified treatment technology (0.39 mg/l) in nine out of 14
raw wastewater samples. The:treatable concentrations observed
range from 0.50 mg/l to 1.6 mg/l. Copper is therefore selected
for further consideration for limitation.

SECT - VIPRIMARY BERYLLIUM SUBCATEGORY

Although cyanide was not proposed for limitations, the Agency
stated that it was considering limiting cyanide in the Notice of
Data Availability, based on data r.eceived in a comment. Cyanide
was detected above the concentration considered achievable by
identified treatment technology (0.047 mg/l) in the only sample
for which the Agency has reliable cyanide data. This sample was
a split sample from the Agency's sampling visit which was
analyzed by the facility. The observed concentration of 32.6
mg/l was verified by the plant as being a representative value
for process water. Cyanide is formed in the carbon lined
induction furnaces which are used to produce BeF4 from
(NH4)2BeF4. The cyanide is picked up in the fluor.ine
furnace scrubber which discha~ges an ammonium fluoride solution
to various plant processes.

Chromium was detected above the concentration considered
achievable by identified treatment technology (0.07 mg/l) in
eight out of 14 raw wast~water samples. The treatable
concentrations observed range from 0.086 mg/l to 7.5 mg/l.
Chromium is therefore selected for further consideration for
limitation.



Table VI-l

FREQUENCY OF OCCURRENCE OF PRIORITY POLLUTANTS
PRIMARY BERYLLIUM SUBCATEGORY

RAW WASTEWATER

tdAnalytical Treatable lletected lletec:ted :;0Quantification Concentra- Number of Number of Detected Below Below Treat- Above 1'reat:- H
Concentration tion Streams Samples Quantification able Concen:" able Concen- :3:

:J:"Pollutant (mg/illa) (mg/l) (b) Analyzed Analyzed ND Concentration tration tration :;0
l-<:1 • acenaphthene 0.010· 0.010 1 3 3

2. acrolein 0.010 0.010 1 3 3 lJj
t<:l3. acrylonitrile 0.010 0.010 1 3 3 :::tI4. benzene 0.010 0.010 1 3 3 l-<:5. benzidine 0.010 0.010 1 3 3 t"i6. carbon tetrachloride 0.010 0.010 1 3 3 t"i

~O.•~OJ.O ~O. 0.10. _ L~ J --~ .~-3 -----.- -- .--, -~ ._-~_. - ~"._- - --'. _H7.· chlorobenzene ",,---,.,--

~
-- , .._-- -"- _. _... - -,.' ..- -- - ---

8. 1,2,4-trichlorobenzene 0.010 0.010 1 3 39. hexachlorobenzene 0.010 0.010 1 3 3
mW 10. 1,2-dichlorobenzene 0.010 0.010 1 3 1 2 c:::---J 11. 1,1,1-trichlorobenzene 0.010 0.010 1 3 3 lJjW 12. hexachloroethane 0.010 0.010 1 3 1 2 0\0 13. 1,1-dichloroethane 0.010 0.010 1 3 3 :J:"14. l,l,2-trichloroethane 0.010 0.010 1 3 3 8
t<:l15. l,l,2,2-tetrachloroethane 0-.010 0.010 1 3 2 1 (j)16. chloroethane 0.010 0.010 1 3 2 1 017. bis(chloromethyl)ether 0.010 0.010 1 3 3 :;018. bis(2-chloroethyl)ether 0.010 0.010 1 3 3 l-<:

19. 2-chloroethyl vinyl ether 0.010 0.010 1 3 320. 2-chloronaphthalene 0.010 0.010 1 3 321. 2,4,6-trichlorophenol 0.010 0.010 1 3 3
m22. parachlorometa cresol 0.010 0.010 1 3 1 1 1 t<:l23. chloroform 0.010 0.010 1 3 3 024. 2-chlorophenol . 0.010 0.010 1 3 3 825. 1,2-dichlorobenzene 0.010 0.010 1 3 3

26. l,3-dichlorobenzene 0.010 0.010 1 3 327. 1,4 -d ichlorobenzene 0.010 0.010 1 3 3 <:28. 3,3'-dlchlorobenzidine 0.010 0.010 1 3 3 H29. 1,1-dichloroethylene 0.010 0.010 1 ,] 330. 1,2-~-dichloroethylene 0.010 0.010 1 3 331. 2,4-dichlorophenol 0.010 0.010 1 3 332. 1,2-dichloropropane 0.010 0.010 1 3 3B. l,3-dichloropropylene 0.010 0.010 1 3 3 1 234. 2,4-dlmethylphenol 0.010 0.010 1 3 335. 2,4-dintrntoluene 0.010 0.010 1 3 336. 2,6-dintrot()1\lene 0.010 0.010 1 3 ,]37. l,2-diphenylhydrazine 0.010 0.010 1 3 33B. ethylhenzene 0.010 0.010 1 3 339. fluoranthene 0.010 0.010 1 3 2 1



Table VI-l (Continued)

FREQUENCY OF OCCURRENCE OF PRIORITY POLLUTANTS
PRIMARY BERYLLIUM SUBCATEGORY

RAW WASTEWATER
Analytical Treatable Detected Detected

Quantification Concentra- Number of NUIlIber of Detected Below Below Treat- Above Treat- I-d

Concentration tion Streams Samples Quantification able Concen- able Concen- ::0

pollutant (mg/l)(a) (mg/l lIb) Analyzed Analyzed NO Concentration tration tration H
s:

40. 4-chlorophenyl phenyl ether 0.010 0.010 1 3 3
:t:>'

41- 4-bromaphenyl phenyl ether 0.010 0.010 1 3 3 ~

42. bis(2-chloroisopropyl)ether 0.010 0.010 1 3 3 tJj

43. bis(2-chloroethoxy)methane 0.010 0.010 1 3 2 1 I;tj

44. methylene chloride 0.010 0.010 1 3 3
~

45. methyl chloride 0.010 0.010 1 3 3

46. methyl bromide 0.010 0.010 1 3 3
t1
t1

47. bromoform 0.010 0.010 1 3 1 2 H

48. dichlorobromomethane 0.010 0.010 1 3 3 c:
49. trichlorofluoromethane 0.010 0.010 1 3 3 s:
50. dichlorodifluoromethane 0.010 0.010 1 3 3 {J)

LV 51. chlorodibromomethane 0.010 0.010 1 3 3 c:
-...l- 5i. hexachlorobutadiene - 0.010 -0.010 1 _ 3 3._____ tJj

tl::>
- - - . -= - - --

0 53. hexachlorocyclopentadiene 0.010 0.010 1 3 3
- - ()

54. isophorone 0.010 0.010 1 3 3
:t:>'
1-3

55. naphthalene 0.010 0.010 1 3 3 I;tj

56; nitrobenzene 0.010 0.010 1 3 2 1
,....,,"

57. 2-nitrophenol 0.010 0.010 1 3 3
0

58. 4-ni.trophenol 0.010 0.010 1 3 3 ~
59. 2,4-dinitrophenol 0.010 0.010 1 3 3

60. 4,6-dinitro-o-cresol 0.010 0.010 1 3 3

61. n~nitrosodimethylami.ne 0.010 0.010 1 3 2 1

62. n-nitrosodiphenylamine 0.010 0.010 1 3 1 2 {J)

63. n-nitroso-n-propylamine 0.010 0.010 1 3 3 I;tj

64. pentachlorophenol 0.010 0.010 1 3 3
n

65. phenol 0.010 0.010 1 3 3
1-3

66. bis(2-ethylhexyl)phthalate 0.010 0.010 1 3 3

67. butyl benzyl phthalate 0.010 0.010 1 3 3

68. di-n-butyl phthalate 0.010 0.010 1 3 1 2 <:

69. di-n-octyl phthalate 0.010 0.010 1 3 3
H

70. diethyl phthalate 0.010 0.010 1 3 2

71. dimethyl phthalate 0.010 0.010 1 3 1 2

72. benzo(a)anthracene 0.010 0.010 1 3 3

73. benzo(a)pyrene 0.010 0.010 1 3 3

74. 3,4-benzofluoranthene 0.010 0.010 1 3 2

75. benzo(klfluoranthene 0.010 0.010 1 3 2

76. chrysene 0.010 0.010 1 3 3

77. acenaphthylene 0.010 0.010 1 3 1 2

78. anthracene - 0.010 0.010 1 3 3

79. benzo(g,h,ilperylene 0.010 0.010 1 3 2 1



Table VI-l (Continued)

FREQUENCY OF OCCURRENCE OF PRIORITY POLLUTANTS
PRIMARY BERYLLIUM SUBCATEGORY

RAW WASTEWATER
Analytical Treatable Detected" Detected "'d

~Quantification Concentra- Number of Number of Detected Below Below Treat- Above Treat- H'Concentration tion Streams samples Quantif ication ' able Concen- able Concen-
~Pollutant (mg/l)(a) (mg/l )(b) Analyzed Analyzed NO Concentration tration tration
:::080. fluorene 0.010 0.010 1 3 '3 to<:

B1. phenanthrene 0.010 0.010 ',1 3 3 tI182. dibenzo(a,h)anthracene 0.010 0.010 1 3 3 tr:l
:::083. indeno(I,2,3-cd)pyrene 0.010 0.010 1 3 3

~
84. pyrene 0.010 0.010 1 3 2 .185. tetrachloroethylene 0.010 0.010 1 3 3 t-i86. toluene 0.010 0.010 1 3 3 H

c::87. trichloroethylene 0.010 0.010 1 3 - '_..'."'" - --_..•_.. -- -..- _._._._- -- --- 3.
~Vinyl. ~hl0r:ide -_.. ------ f :3

-~_.-.8B., 0'.010' 0.010 3
W 114. antimony 0.100 0 •.47 6 14 14. Ul-....] 115. arsenic 0.010 0.34 6 14 10 4 c::

tl:l
~ 117. berylliUm 0.010 0.20 6 14 14 nI-' lIB. cadmium 0.002 0.049 6 14 4 9 1 ~119. chromium 0.005 0.07 6 14 6 8 t-3120. copper 0.009 0.39 6 14 5 9 t:J:j

G)121. cyanide (c) 0.02 0.047 1 1 1 0122. lead 0.020 O;OB 6 14 13 1 :;d123. mercury 0.0001 0.036 6 14 8 6 t-<:124. nickel 0.005 0.22 6, 14 .13125. selenium 0.01 0.20 6 14 14126. silver 0.02 0.07 6 14 6 5 3127. thallium 0.100 0.34 6 14 14 en128. zinc 0.050 0.23 6 14 4 9 1 trJ
n
1-3

(a) Analytical quantification concentration was reported with the data (see Section V).
<:
H(b) Treatable concent~ations areba~ed on performance of lime preclpitation, ' sedimentation, and filtration.

(c) 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.
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TOXIC POLLUTANTS NEVER DETECTED

acrolein
benzidine
1.2,4-trichlorobenzene
hexachlorobenzene
bis (chloromerhyl) ether (deleted)
bis (2-chloroethyl) ether
2-chloronaphthalene
2, 4, 6-trichlorophenol
2-chlorophenol
1,2-dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene
3,3'-dichlorobenzidine
2,4-dichlorophenol
1,2-dichloropropylene, (1,3-dichloropropene)
2,4-dimethylphenol
2.4-dinitrotoluene
4-chlorophenyl phenyl ether
4-bromophenyl phenyl ether
bis(2-chloroisopropyl) ether
dr ichlorofluoromethane (dE:!leted)
dichlorodifluoromethane (delered)
4.6-dinicro-o-cresol
N-nitrosodi-n-propylamine
pentachlorophenol
phenol
di-n-octyl phthalate
benzo (a)anthracene (1,2-benzanthracene)
benzo (a)pyrene (3,4-benzopyrene).
chrysene
dibenzo (a,h)anthracene (1.2.5.6-dibenzanthracene)
indeno (1.2.3-cd)pyrene (w,e,-o-phenylenepyrene)
aldrin*
dieldrin*
chlordane (technical mixture and metabolites)*
4,4'-DDT*
4,4'-DDE(p,p'DDX)*
4,4'-DDD(p,p'TDE)*
Alpha-endosulfan*
Beta-endosulfan*
endosulfan sulfate*
endrin*
endrin aldehyde*
heptachlor*

SECT - VI

TABLE VI-2

PRIMARY BERYLLIUM SUBCATEGORY

2.
5.
8.
9.

17.
18.
20.
21.
22.
23.
26.
27.
28.
31.
33.
34.
35.
40.
41.
42.
49.
50.
60.
63.
64.
65.
69.
72.
73.
76.
82.
83.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
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TABLE VI-2 (Continued)

TOXIC POLLUTANTS NEVER DETECTED

101. heptachlor epoxide*'
102. Alpha-BHC*
103. Beta-BHC*
104. Gamma-BHC (lindane)~
105. Delta-BHC*
106. PCB-1244 (Arochlor1242)*
107. PCB-1254 (Arochlor'1244)*
108'. PCB-1221 (Arochlor 1221) *
109. PCB-1232 (Arochlor 1232)*
110~ PCB-1248 (Arochlor 1248)*
Ill. PCB.1260 (Arochlor 1260)~

112. PCB-I016 (Arochlor 1016)*
113. toxaphene* '
116. asbestos (fibrous)
129. 2,3,7,8-tetra chlo~odibenzo-p-dioxin (TCDD)

*The ' Agency did not analyze for these pollutants in samples of
raw wastewater from this subcategory. These pollutants are not
believed to be present based on the Agency's' best engineering
judgment of the manufacturing process operations.
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PRIORITY POLLUTANTS NEVER FOUND ABOVE THEIR
ANALYTICAL QUANTIFICATION CONCENTRATION

PRIMARY BERYLLIUM SUBCATEGORY

TABLE VI-3

1. acenaphthene
7. chlorobenzene

11. l,l,l-trichloroethane
12. hexachloroethane
14. 1,1,2-trichloroethane
16. chloroethane
36. 2,6-dinitrotoluene
37. 1,2-diphenylhydrazine
38. ethylbenzene
39. fluoranthene
43. bis(2-chloroethoxy)methane
44. methyl chloride
46. methyl bromide
55. naphthalene
56. nitrobenzene
61. N-nitrosodidimethylamine
62. N-nirrosodiphenylamine
66. bis(2-ethylhexyl)phthalate
67. butyl benzyl phthalare
71. dimethyl phthalate
72. 3,4-benzofluoranthene
73. benzo(k)fluoranthene
77. acenaphthylene
78. anthracene
79. benzo(g,h,i)perylene
80. fluorene
81. phenanthrene
84. pyrene
88. vinyl chloride
114. antimony
125. selenium
127. thallium

,
I"~
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CURRENT CONTROL AND TREATMENT PRACTICES

BERYLLIUM HYDROXIDE PRODUCTION

I SECTION VII

CONTROL AND: TREATMENT TECHNOLOGIES

3745

. . I
Solvent extraction rafflnate from bertranditeore,
Solvent extraction rafflnate from beryl ore,
Beryllium carbonate filtrate,
Beryllium hydroxide filtrate,
Beryl ore gangue dewatering,
Bertrandite ore gangue dew~tering,

(a)
(b)
(c)
(d)
( k )
(1 )

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 beryllium
subcategory is characteri~edbythepresence of the toxic metal
pollutants and suspended ~olids. This analysis is supported by
the raw (untreated) was~ewater data presented. for specific
sources as well as combined waste streams in Section V.
Generally, these pollutaQts are present in each of the waste
streams at concentrations above treatability, and these
wastewater streams are I commonly combined for treatment.
Construction of one wast~water treatment system for combined
treatment allows plants t6 take advantage of econ6mies of scale
and in some instances to c6mbine streams of different alkalinity

~to reduce. treatment chemDcal requirements. One plant in this
subcategory currently has a! combined wastewater treatment system
consisting of· chemical pr:ecipitation and sedimentation.. None
have chemical precipitatio'n, sedimentation and filtration. As
such, three options have be~n selected for consideration for BPT,
BAT, NSPS, and pretreatment: based on combined treatment of these
compatible waste streams. :.

There is currently only on~ facility in the United Stated which
produces beryllium hydroxid~ from bertrandit~orberylore. This
facility is in a net evaporation area and achieves zero
discharge, through the use of. evaporati9n ponds, of all
wastewater streams ass06iat~d with beryllium hydroxide production
from ore~ These te~ wastewater streams are listed below:

The preceding sections of this supplement discussed the sources,
flows, and characteristics of the wastewaters from primary
beryllium plants. This section summarizes the d'escription of
these wastewaters and indicates the treatment technologies which
are currently practiced in. the primary beryllium subca.tegory 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 beryllium
subcategory.
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CONTROL AND TREATMENT OPTIONS

OPTION A

SECT - VIIPRIMARY BERYLLIUM SUBCATEGORY

OPTION C

The Agency examined two control and treatment technology options
that are applicable to the primary beryllium subcategory. The
options selected for evaluation represent a combination of
pretreatment and end-of-pipe treatment technologies.

There is currently only one facility in the United States which
produces beryllium oxide and beryllium metal froITt beryllium
hydroxide. This plant is a direct discharger and treats all of
the wastewater streams associated with beryllium oxide and
beryllium metal p~oduction with chemical precipitation and
sedimentation technology. These six wastewater streams are
listed below:

BERYLLIUM OXIDE AND BERYLLIUM ~ETAL PRODUCTION FROM BERYLLIUM
HYDROXIDE

Option C for the primary beryllium subcategory consists of all

Option A for the primary beryllium subcategory requires control
and treatment technologies to reduce the discharge of wastewater
pollutant mass.

(e) Beryllium oxide calcining furnace wet air pollution control,
(f) Beryllium hydroxide supernatant,
(g) Process water,
(h) Fluoride furnace scrubber,
(i) Chip treatment wastewater l and
(j) Beryllium pebble plant area vent wet air pollution control.

The process water stream is used in the beryllium pebble plant
scrubbing system prior to treatment and discharge. Two plants
produce beryllium copper master alloy from beryllium hydroxide
using a dry process.' '

The Option A treatment scheme consists of recycle of scrubber
liquors, ammonia steam stripping, and cyanide precipitation
pretreatment for selected waste streams~ followed by chemical
precipitation and sedimentatiqn technology. Specifically, lime
or some other alkaline compound is used to precipitate metal ions
as metal hydroxides. The metal hydroxides and suspended solids
settle out and the sludge is collected. Vacuum filtration is
used to dewater sludge.

(m) Beryl ore processing,
(n) AIS area wastewater,
(0) Bertrandite ore leaching scrubber, and
(p) Bertrandite ore counter current decantation scrubber.
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control and treatment requirements of Option A (recycle of
scrubber liquors, ammonia steam stripping, and cyanide
precipitation pretreatment steps, chemical precipitation and
sedimentation) plus multimedia filtration technology added at the
end of the Option A treatment scheme. Multimedia filtration is
used to remove suspended solids, including precipitates of
metals, beyond the concentration attainable by gravity
sedimentation. The filte:r suggested is of the gravity, mixed­
media type, although othe~ forms of filters, such as rapid sand
fil ters or pressure fil te,rs would perform satisfactor ily. The
addition of filters ~lso provides consistent removal during
periods of time in 'which there are rapid increases in flows or
loadings of pollutants to the treatment system.

, ,., I '
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OPTION C

OPTION A

COS'l' METHODOLOGY

SECT - VIII

SECTION VIII

PRIMARY BERYLLIUM SUBCATEGORY
"

NONWATER QUALITY ASPECTS

Option C requires recycle of scrubber liquors, ammonia steam
stripping, and cyanide precipitation pretreatment, followed·by
end-of-pipe treatment technology consisting of chemical
precipi tation, sedimentatioI1 , and mul timedi.a filtration.,. - .."

A detailed discussion off the methodology used to develop the
compliance costs is presented in Section VIII of Vol. I. These
compliance costs calculate incremental CQsts, above treatment
already in place, necessary to comply with the promulgated
effluent limitations and ~tandards. The costs developed for the
final regulation are presented 'in Table VIII-l (page ,3752). No
subcategory-specific, assqmptions ,were used in' developing
compliance costs for the primary beryllium subcategory.

COSTS, ENERGY "AND NONWATER QUALITY ASPECTS

3.749

Nonwater quality 'impacts specific to the primary beryllium
subcategory, including energy requirements, polid waste and air
pollution, are discussed below. '

Option A consists of recycle of scrubber liquors, ammonia steam
stripping" and cyanide ptecipitation pretreatment followed by
chemical precipitation and sedimentation end-of-pipetechnology.

I

As discussed in Section VII, two treatment options have been
developed for existing primary Qeryllium sources. The treatment
schemes for each option are summarized below and schematically
presented in Figures X-I and X-2 (pages 3791 and 3792).

This section presents q summary of compliance costs for the
primary beryllium subcategory and a description of the treatment
options and subcategory"":specific assumptions used to develop
these estimates. Together with the estimated pollutant reduction
performance presented in Sections IX, X, ~I, and XII~f this
supplement, these cost eS,timates provide a basis for evaluating
each regulatoryjoption. These cost estimates are also used in
determining the probable, economic impact of regulation ,on the
subcategory at differe~t pollutant discharge levels. In
addition, this sedtionaddresses nonwater quality environmental
impacts of wastewateritreatment and control alternatives,
including air pollution. solid wastes, and energy requirements,
which are specifiG to the ;primary beryllium subcategory.

TREATMENT OPTIONS FOR EXISTING SOURCES
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SOLID WASTE

Throughout this study, sludg~s generated as a result of cyanide
precipitation have been considered as hazardous, and appropriate
costs for disposal have been included'in the compliance cost
estimates.

SECT - VIIIPRIMARY BERYLLIUM SUBCATEGORY

is the Agency's vi~w that solid wastes generated as a
these guidelines are not expected to be hazardous v

of these wastes must test the waste to determine if
meet any of the characteristics of hazardous waste

262.11).

ENERGY REQUIREMENTS

Energy requirements for optton A are estimated at 1,136,000
kWh/yr. Option C, which includes filtration, is estimated to
increase energy consumption over Option A by approximately one
percent. Further, the total energy requirement for Option C is
approximately two percent of ,the estimated total plant energy
usage. It is therefore concluded that the energy requirements of
the treatment options considered will have no significant impact
on total plant energy consumption.

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 p6int of final disposition. EPA s
generator standards would ~equire generators of hazardous
nonferrous metals manufacturing wastes to meet containerization,
labeling, recordkeeping, and reporting requirements; if plarits
dispose of hazardous wastes of~-site, they would have to prepare

Sludge generated in the primary beryllium subcategory is due to
the precipitation of metal hydroxides and carbonates using lime.
Sludges associated with the primary beryllium subcategory wiil
necessarily contain quantities of toxic metal pollutants. Except
for sludges produced by cyanide pre~cipitation, these sludges are
not subject to regulation a~ hazardous wastes since -wastes
generated by primary smelters and refiners are currently exempt
from regulation by Act of Co~gress (Resource Conservation and
Recovery Act (RCRA), Section 3001(b», as interpreted by EPA. If
a small excess (5-10 %) of lime is added during treatment, the
Agency does not believe these sludges would be identified as
hazardous under RCRA in any case. (Compliance costs include this
amount of lime.) This judgment is based on· the results of
Extraction Procedure (EP) toxicity tests performed on similar
sludges (toxic metal-bearing sludges) geqerated by other
industries such as the iron and steel industry. A small amount
of excess lime was added during treatment, and the sludges
subsequently generated passed the toxicity test. See CFR
6261.24. Thus, the Agency believl:!s that the wastewater sludges
will similarly not be EP toxic if the recommended technology is
applied.

Although it
result of
generators
the wastes
(see 40 CFR
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Th~re is no reason to believe that any substantial air pollution
problems will result ;from implementation of chemical
precipitation, sedimentatfon, and multimedia filtration. These
technologies transfer po~lutants to solid waste and are not
likely to transfer pollutants to air.,

be
the

this

Even if these wastes are not identified as hazardous, they still
must be disposed of incompliance with the Subtitle D open
dumping standards, implementing Section 4004 of RCRA. See 44 FR
53438 (September 13, 1979). The Agency has calculated as part of
the costs for wastewater treatment the cost of hauling and
disposing of these wastes. :

AIR POLLUTION

It is estimated that 696 metric tons per year of sludge will
generated as a result of;these promulgated regulations for
primary beryllium subcategory. Sixty-five metric tons of
sludge is considered to be 'hazardous.

a manifest which would track the movement of the wastes from the
generator's premises to a ~ermitted off-site treatment, storage,
or disposal facility. See 40 CFR 262.20, 45FR 33142 (May 19,
1980), as amended at 45 FR 36973 (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 ~egulations establish standards for
hazardous waste treatment, storage, and disposal facilities
alloweCi. to receive such wastes. See 40 CFR Part 464, 46 FR 2802
(January 12, 1981), and 47 FR 32274 {July 26, 1982).



COST OF COMPLIANCE FOR THE' PRIMARY BERYLLIUM SUBCATEGORY
DIRECT DISC:HARGERS

PRIMARY BERYLLIUM. SUBCATEGORY

Option

A

B

TABLE VIII-l

(March 1982 Dollars)

Capital Cost

22'6500

256200
" .

3752
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Annual Cost

251200

265600

..
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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) "~ 'BPT reflects
the existing performance by plants of various sizes, ages, and
manufacturing processes within the primary beryllium 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
facilities inVOlved, the~anufacturing processes used, nonwater
quality environmental impacts (including energy requirements),
and other factors the Administrator considers appropriate. In
general, the BPT level r$presents the average of' the existing
performances of plants of various ages, sizes. processes, or
other common characteristics. Where existing performance is
uniformly inadequate, BP1 may be tr~nsferred 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 '0£ achieving the prescribed ~ffluent

limits. BPT focuses on end-of-pipe treatment rather than process
changes or internal contiols 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 wast'ewaters generated ,and the treatment
processes installed. Information was COllected from the category
using data collection portfolios, and specific plants were
sampled and the wastewat'ers analyzed. In making technical
assessments of data, reviewing manufactur~ng processes, and
assessing wastewater treatment technology options, both indirect
and dire6t dischargers have been considered as a single group.
An examination of plants' and proc~sses did not indicate any
process differences based on the type of discharge, whether it be
direct or indirect.

As explained in Section IV,: the primary beryllium subcategory has
been subdivided into 16 potential wastewater sources. Since the
water use, discharge rates, 'and pollutant characteristics of each
of these wastewaters is pot~ntially unique, effluent limitations
will be developed for each6f the 16 subdivisions.

For each of the subdivisions, ~ specific approach wa~ followed
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The mass loadings which are allowed under BPT for each plant will
be the sum of the individual mass loadings for the various
wastewater sources which are found at particular plants.
Accordingly, all the wastewater generated within a plant may be
combined for treatment in a ~ingle or common treatment system,
but the effluent limitations'for these combined wastewaters are
based on the various wastewater sources which actually contribute
to the combined flow. This method accounts for the variety of

Production normalized flows for each subdivision were then
analyzed to determine the flow to be used as part of the basis
for BPT mass limitations. The, selected flow (sometimes referred
to as a BPT regulatory flow or BPT discharge rate) reflects the
water use controls which are common practices withiri the
category. The BPT regulatory 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. '

SECT - IXPRIMARY BERYLLIUM SUBCATEGORY

for the development of BPT mass limitations The first
requirement to calculate these li.mitations is to account for
production and flow variability from plant to plant. Therefore,
a unit of production or production normalizing parameter (PNP)
was determined for each waste stream which could then be related
to the flow from the process to determine a production normalized
flow. Selection ot the PNP for 'each process element is discussed
in Section IV. Each plant within the Subcategory was then
analyzed to determine (1) whi~h subdivisions were present, (2)
the specific flow rates gener~ted for each subdivision, and (3)
the specific production normalized flows for each subdivision.
This analysis is discussed in:detail in Section V. Nonprocess
wastewaters such as rainfall runoff and noncontact cooling water
are not considered in the analysis.

The second requirements to calculate mass limitations is the set
of concentrations that are achievable by application of the BPT
level of treatment technology.: Section VII discusses the various
control and treatment technologies which are currently in place
for each wastewater source. ,In most cases, the current control
and treatment technologies consist of chemical precipitation and
sedimentation (lime and settle technology) and a combination of
reuse and recycle to reduce f~ow.

Using these regulatory flows and the achievable concentrations,
the next step is to calculate mass loadings for each wastewater
source or subdivision. This calculation was made on a stream
stream-by-stream .basis, primarily because plants in this
subcategory may perform one or more of the operations in various
combinations. The mass loadings (milligrams of pollutant ,per
kilogram of production unit -;mg/kg) are based on mUltiplying the
BPT regulatory flow (l/kkg)by the concentration aChievable by
the BPT level of treatment technology (mg/l) for each pollutant
parameter to be limited under BPT. These mass loadings are
published in the Federal Registe~ and in 40 CFR Part 421 as the
effluent limitations guidelines.
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combinations of wastewate t sources and production processes which
may be found at primary beryllium plants.

The Agency usually establishes wastewater limitations in terms of
mass rather than concentr'ation. 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 thetreatm~nt technology and summed to derive an
appropriate limitation for each plant.

INDUSTRY COST AND POLLUTANT REMOVAL ESTIMATES

In balancing costs in rel'ation to pollutant removal estimates,
EPA considers the volume ~nd nature of existing discharges, the
volume arid nature of dis'charges 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 quplity improvements in particular water

,quality bodies. Accordingly, water quality considerations were
not the basis for selecting the proposed or promulgated BPT.

The methodology for calculating pollutant removal estimates and
plant compliance costs is discussed in Section X. Pollutant
removal estimates have been revised since proposal to correspond
to the new costs generated for promulgation. Table X-I (page
3781) shows the estimated pollutant removal estimates for each
treatment option for dire<;::t dischargers. Compliance costs for
each option are presented ~n Table X-2 (page 3782).

BPT OPTION SELECTION - PROPOSAL

The technology basis for the proposed BPT limitations was Option
A, chemical precipitation:and sedimentation technology to remove
metals and solids from combined wastewaters and to control pH and
fluoride. This technolo~y is already in-place at the one
discharger in the subcategory. The pollutants specifically
proposed for regulation atBPT were beryllium, chromium, copper,
fluoride, TSS, and pH. The Agency was also considering ammonia
limitations based on ammonia steam stripping and cyanide
limitations based on cyanide precipitation.

Because the one dischargi~g facility in the primary beryllium
subcategory already has thei BPT technology in-place, and our data
indicated that the techn~logy is achieving the proposed BPT
limitations, no pollutant removal above the current discharge
level and no incremental capital or annual costs were expected at
proposal. '
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In addition, data submitted by a primary columbium-tantalum
plant, which also has significant raw ammonia levels, verifies
the promulgated steam stripping performance values.

The Agency has verified the promulgated steam stripping
performance values using steam stripping data collected at a
zirconium-hafnium plant, which has raw ammonia levels as high as
any in the nonferrous metals manufacturing category. Data
collected by the plant repr~sent almost two years of daily
operations, and support the 'long-term mean used to establish
treatment effectiveness.

SECT - IX
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technology is required for the primary
because existing treatment within :the
effectively remove cyanide. Cyanide

PRIMARY BERYLLIUM SUBCATEGORY

BPT OPTION SELECTION - PROMULGATION

The technology basis for the promulgated BPT limitations is
Option A, recycle of scrubber :liquors, ammonia steam stripping,
and cyanide precipitation pretreatment for selected waste
streams, and chemical precipitation and sedimentation technology
to remove metals and solids trom combined wastewaters and to
control pH and fluor ide. The A.gency decided to promulgate
ammonia and cyanide limitations based on ammonia steam stripping
and cyanide precipitation because data submitted in comments
confirmed the presence of ammonia and cyanide in process waters
generated in the beryllium industry. The remaining pollutants
specifically promulgated for regulation at BPT are beryllium,
chromium, copper, fluoride, TSS, and pH.

Ammonia steam stripping is demonstrated at six facilities in the
nonferrous metals manufacturing category. These facilities are
treating ammonia bearing wastewaters associated with the
production of primary tungsten; primary columbium and tantalum,
primary molybdenum, secondary tungsten and cobalt, and primary
zirconium and hafnium. EPA believes that performance data from
the iron and steel manufacturing category provide a valid measure
of this technology's performance on nonferrous metals
manufacturing category wastewater because raw wastewater
concentrations of ammonia are of the same order of magnitude in
the respective raw wastewater matrices.

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 samplingiand chemical analysis protocols,
collected six paired samples in a two-month period. These data
are the data base for determinin9 the effectiveness of ammonia
steam stripping technology and are contained within the public
record supporting this documen~. 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.

Cyanide precipitation
beryllium subcategory
subcategory does not
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WASTEWATER DISCHARGE RATES

Revisions to the promulgated BPT limitations are identical. to the
revisions to.the promulgated BAT limit~tions which are discussed

.in Section X.

flow
for
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. . I

Section V of this document further describes thedisch~rge

rates and presents the water use and discharge flow rates
each plant by subdivision i'n Tables V-I through. V-IO . (pages
~ 3666).

i
As discussed in Section vi of this document, six new building
blocks have been added to ~his subcategory, and the production
noimalized flow for one a~ditional building block, beryllium
hydroxide filtrate, was revised based on more detailed·. data
acquired since promulgationiof the origin~l rulemaking.

A BPT discharge rate is calculated for each subdivision based on
the ··average of the flows of all representative 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 different
for each wastewater souJrce, separate production normalized
discharge rates for each of the 16 wastewater sources are
discussed below and summarized in Table IX~l. The discharge
rates are normalized on a production basis by relating the amount
of wastewater generated to the mass of. the product which is
produced by the process associated with the waste stream in
question. Theseproductiqn normalizing parameters, or PNPs, are
also listed in ~able IX-I.

precipitation is directed at control of free and complexed
cyanides. This subcategory collectively discharges approximately
516 kg/yr of cyanide •. Th~ achievable performance is transferred
from three well-operated coil coating plants in the. coil coating
category, and are contained within the public record supporting
this document. The Agency believes this. technology, and the
achievable concentration limits, are transferable to the primary
beryllium subcategory because raw . wastewater cyanide
bonbentrations (prior to dilution with waste streams without
cyanide) are of the same lorder of magnitude in both categories.
Further, no pollutants Mere identified in primary beryllium
wastewater that would interfere with the operation or performance
of this technology.

Implementation of the promulgated BPT limitations is estimated to
remove 2,698 kilograms of ~riority pollutan~s, 70,000 kilograms
of ammonia and 313 kilograms of TSS from raw wastewater annually.
The estimated capital cost for achieving promulga~ed BPT is
$226,500 and the annual: cost is estimated at $251,200 (1982
dollars). . A schematiG representation of the selected BPT
treatment option is presented in Figure IX-l (page 3763).

. I .
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BERYLLIUM HYDROXIDE FILTRATE

SECT - IXPRIMARY BERYLLIUM SUBCATEGORY

The proposed and promulgated BPT wastewater discharge rate for
solvent extraction raffinate from bertrandite ore is 2,246,000
l/kkg (538,200 gal/ton) of beryllium carbonate precipitated (as
beryllium). This rate is allo~ated only for those plants which
extract beryllium from an acid solution generated by leaching
bertrandite ore. There is currently only one plant which
practices this operation.

Water use and discharge rates are presented in Table V-I (page
3663). The BPT wastewater disdharge rate for solvent extraction
raffinate from bertrandite ore is based on the value reported by
the one facility which current~y generates this waste stream.

SOLVENT EXTRACTION RAFFINATE FROM BERTRANDITE ORE

SOLVENT EXTRACTION RAFFINATE F~OM BERYL ORE

BERYLLIUM CARBONATE FILTRATE

The proposed and promulgated .BPT wastewater discharge rate for

The BPT wastewater discharge r~te proposed for solvent extraction
raffinate from beryl ore was .200,000 l/kkg (47,900 gal/ton) of
beryllium carbonate precipitated (as beryllium). This rate was
allocated only for those plants which extract beryllium from :an
acid solution generated by leaching beryl ore. After proposal,
EPA received comments from the industry requesting an increase in
the discharge allowance for this waste stream. The Agency
evaluated the new flow and production data submitted and based on
that it is promulgating a new Qischarge rate.

The BPT wastewater discharge rate promulgated for solvent
extraction raffinate from beryl ore is 220,000 l/kkg (52,720
gal/ton) of beryllium carbon~te precipitated (as beryllium).
This rate is allocated only for those plants which extract
beryll~um from an acid solution generated by leaching beryl ore.

Water use and discharge rates are presented in Table V-2 (page
3663). The BPT wastewater discharge rate for solvent extraction
raffinate from beryl ore processing is based on the value
reported by the one facility reporting this waste stream.

The proposed and promulgated BPT wastewater discharge rate for
beryllium carbonate filtrate i~ 214,500 l/kkg (51,400 gal/ton) of
beryllium carbonate precipitated (as beryllium). This rate is
allocated only for those plants which precipitate beryllium from
solution as beryllium carbonate. There is currently only one
plant which practices this operation.

Water use and discharge rates are presented in Table V-3 (page
3663). The BPT wastewater discharge rate for beryllium carbonate
filtrate is based on the value reported by the one facility which
currently generates this waste stream.
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BERYLLIUM HYDROXIDE SUPERNATANT

BERYLLIUM OXIDE CALCINING FURNACE WET AIR POLLUTION CONTROL
, ,

SECT - IXPRIMARY BERXLLIUM SUBCATEGORY

beryllium hydroxide filtrate was 52,660 l/kkg (12,620 gal/ton) of
beryllium hydroxide produced (as beryllium). However, based on
more detailed. information not available at the time of the
original rulemaking, EPA h~s revised the 2PT wa~tewater discharge
rate to be 136,000 l/kkg (32,600 gal/ton) of beryllium hydroxide
produced (as be~yllium). ,This rate is allocated only for those
plants which produce beryllium hydroxide _ from bertrandite or
beryl ore. Water use and discharge rates are presented in Table
Y-4 (page 3664). I

This discharge allowance includes all water generated from the
beryllium hydroxide recovery operation. Because this operation
includes scrap recycled fro~ external sources, it is technically
a secondary as well as primary beryllium, operation. The Agency
is, however, considering this as a primary beryllium operation
for the purposes of this re~ulation. In establishing the. BFT flow
rate, it has given full con$ideration to the amount of wastewater
generated due to the secondary nature of this operation. Water
use and discharge rates are;presented in Table V-6 (page 3664).

PROCESS WATER
,

At proposal, this waste stream was called process condensates. At

The proposed and promulgated BPT wastewater discharge rate for
beryllium . oxide calcining: furnace wet air pollution control ,is
263,700 1/kkg(63,liO gal/ton) of beryllium oxide produced. Since
proposal, industry comments to EPA have indicated that recycle is
presently practiced for this ,waste stream at a rate of greater
than 90 percent. This rate is allocated only for those plants
which use wet air pollutiori control devices to control emissions
from beryllium oxide calcining furnaces. Water use and discharge'
rates are presented in Table Y-5 (page 3664).

The BPT wastewater discharge rate proposed .£or beryllium
hydroxide supernatant wa~ 104,324 l/kkg (25,000 gal/ton) of
beryllium , hydroxide produced from scrap and residues (as
beryllium). This rate was allocated only for those plants which
recover beryllium from residues and scrap by dissolution in
sulfuric aci~ and precipitation of beryllium as beryllium
hydroxide. After proposal, EPA received comments from the
industry requesting an increase in the discharge allowance for
this waste stream. The: Agency evaluated the new flow and
production data submitted and based on that it is promulgating a
new discharge rate. The BP~ wastewater discharge rate promulgated
for beryllium hydroxide supernatant is 430,000 l/kkg (54,120
gal/ton) of beryl-lium hydrbxide produced from scrap and residues
. (as beryllium). This rate' is allocated only for those plants
which recover beryl-lium f~om residues and scrap by dissolution
in sulfuric acid and precipitation of beryllium as beryllium
hydroxide.
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CHIP TREATMENT WASTEWATER

The BPT wastewater discharg~ rate promulgated for fluoride
furnace scrubber water is zero:. The Agency believes that, based
on demonstrated practice, any facility which operates a fluoride
furnace scrubber can achieve zero discharge through recycle and
reuse.

SECT - IXPRIMARY BERYLLIUM SUBCATEGORY

The BPT wastewater discharge rate promulgated for process water
is 174,800 l/kkg (41,890 gal/ton) of beryllium pebbles produced.
This rate is allocated only for those plants which collect
process condensates generatedfrofn the manufacture of beryllium
metal and discharge this process water after extensive recycle in
various plant applications. Water use and discharge rates are
presented in Table V-7 (page 3668).

FLUORIDE FURNACE SCRUBBER

The BPT wastewater discharge tate proposed for fluoride furnace
scrubber water was 2,205 l/kkg (530 gal/ton) of beryllium metal
pebbles produced. This rate was allocated only for those plants
which produce beryllium fluoride (BeF2) intermediate by heating
ammonium beryllium fluoride in a furnace.

proposal no BPT wastewater discharge allowance for process
condensates was provided. Based on the available data, EPA
believed that this facility reuses all of this water in scrubbing
systems and other plant uses. '

Industry comments after propo~lal clarified the process
condensates collection and teuse system, and indicated that
periodic discharges have to be:made from the process water pit to
prevent dissolved solids build-up" Information was supplied to
the Agency so that a discharge rate for process water could ,be
calculated.

Industry comments submitted to the EPA after proposal regarding
the fluoride furnace scrubber indicated that this scrubber does
not generate a discharge. Scrubber liquor is extensively
recycled, makeup water is taken from the process water pit, and a
bleed stream is reused in ammonium bifluoride preparation. For
this reason, EPA is not provioing a discharge allowance for the
fluoride furnace scrubber water.

At proposal, this waste stream' was called chip leaching. The BPT
wastewater discharge rate for proposed chip leaching wastewater
was 4,742 l/kkg (1,138 gal/ton:) of beryllium scrap chips treated.
This rate was allocated only for those plants which treat
beryllium scrap chips with nitric acid prior to vacuum casting.
After proposal, EPA received comments from the industry
requesting an increase in the discharge allowance for this waste
stream. The Agency evaluated the new flow and production data
submitted and based on those, it is promulgating a new discharge
rate.
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The raw wastewater concentrations from individual operations and
the subcategory as a whole were examined to select certain
pollutant parameters for: limitation. This examination and
evaluation was presented, in Section VI. A total of eight
pollutants or pollutant parameters are selected for limitation
under BPT and are listed below:

The BPT wastewater discharge rate promulgated for chip treatment
wastewater is 7.750 l/kkg (1,860 gal/ton) of beryllium scrap
chips treated. This rate is allocated only for those plants
which t~eat beryllium scrap chips with nitric acid prior to
vacuum casting. Water use and discharge rates are presented in
Table V-9 (page 3665).

BERYLLIUM PEBBLE PLANT AREA VENT WET AIR POLLUTION CONTROL

A BPT pollutant discharge allowance for beryllium pebble plant
area vent scrubber wastewater was not proposed because of
incomplete information about the scrubbers that use water from or
recirculate into the process water pit. Industry comments have
clarified the recycle, reuse, and discharge practices of· these
scrubbers. After evaluating the new information, EPA has added a
tenth subdivision. .

The BPT wastewate~ discharge rate used at promulgation for
beryllium pebble plant area vent scrubber wastewater is zero.
Presently, one plant operates a pebble plant scrubber which
obtains makeup water from the process water pit, and discharges a
scrubber liquor bleed stream back to the process water pit.
Because a separate discharge allowance is being promulgated for
process water discharge, the Agency did not believe it necessary
to give an additional discharge allowance for the beryllium
pebble plant scrubber wastewater.

ADDITIONAL BUILDING BLOCKS;

The BPT discharge rates:for the six new building blocks are
identical to the productio~ normalized wastewater flows presented
for these streams in Section V~ These BPT flows would be
applicable to plants processing bertrandite ore and beryl ore
into beryllium hydroxide or beryllium carbonate products.

REGULATED POLLUTANT PARAMETERS
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beryllium
chromium
copper
cyanide
ammonia
fluoride
TSS
pH

.117.
119.
120.
121.
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The treatable conoentrations :achievable by application of the
promulgated BPT are discuss~d in Section VII of Vol. I and
summarized there in Table VII-2l (page 248), with one exception.
The one exception is the fluoride treatment effectiveness
concentration for the beryllium hydroxide supernatant
subdivision, which has been r~vised from 14.6 mg/l to 170 mg/I,
based on the unusually high concentration of total dissolved
solids (TDS) in that wast~water stream. These treatable
concentrations (both one day maximum and monthly average values)
are multiplied by the BPT normalized discharge flows summarized
in Table IX-l (page 3781) to 'calculate the mass of pollutants
allowed to be discharged per mass of product. The results of
these calculations in milligrams of pollutant per kilogram of
product represent the BPT effluent limitations and are presented
in Table IX-2 (page 3782) for each individual waste stream.

PRIMARY BERYLLIUM SUBCATEGORY

EFFLUENT LIMITATIONS

SECT - IX



TABLE IX-1

BPT WASTEWATER DISCHARGE RATES FOR THE PRIMARY BERYLLIUM SUBCATEGORY

BPT Normalized
. Discharge Rate

103 1/kkg 103 gal/ton

W
-.J
en
w

Wastewater Stream

Solvent extraction taffinate
from bertrandite ore

Solvent extraction raffinate
from beryl ore

--Beryllium . carbonate filtrate

Beryllium hydroxide filtrate

Beryllium oxide calcining furnace
wet air pollution control

Beryllium hydroxide supernatant

Process water

Fluoride furnace scrubber

Chip treatment wastewater

Beryllium pebble plant area vent
wet air pollutiori control

2,246

220.0

214.5

136.0

263.7

230.0

174.8

o

7.75

o

538.2

52.72

51. 40

32.6

63.19

55.12

41.89

o

1. 86

o

Productin
Normalized Parameter

Beryllium carbonate pro­
duced from bertrandite ore
as beryllium

Beryllium carbonate pro­
duced from beryl ore as
beryllium

Beryllium carbonate pro­
duced as beryllium

Beryllium hydroxide pro­
duced as beryllium

Beryllium oxide produced

"Beryllium hydroxide pro­
duced from scrap and
residues as beryllium

Beryllium pebbles produced

Beryllium pebbles produced

Beryllium scrap chips treated

Beryllium pebbles produced
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TABLE IX-1 (Continued)

BPT WASTEWATER DISCHARGE RATES FOR THE PRIMARY BERYLLIUM SUBCATEGORY

BPT Normalized
Discharge~

103 1/kkg 103 gal/ton

w
-...]

0\
~

wastewater Stream

Beryllium ore gangue dewatering

Bertrandite ore gangue
dewatering

Beryllium ore processing

AIS area wastewater

Bertrandite ore leaching
scrubber

Bertrandite ore counter
current decantation scrubber

1. 043

2.665

7.303

468.0

1.511

0.101

0.25

0.639

1. 75

112.1

0.362

0.024

Productin
Normalized Parameter

Beryllium ore processed

Bertrandite ore processed

Beryllium ore processed

Total beryllium carbonate
produced as beryllium

Bertrandite ore processed

Bertrandite ore processed
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TABLE IX-2

BPT MASS LIMITATIONS FOR THE PRIMARY BERYLLIUM SUBCATEGORY

(a) Solvent Extraction Raffinate from Bertrandite Ore BPT

mg/kg (lb/million Ibs) of beryll~um carbonate
produced from beryl ore (as Be)

(b) Solvent Extraction Raf~inate from Beryl Ore BP~

mg/kg (lb/million Ibs) of beryllium carbonate
produced from bertrandite ore (as Be)

times

times

1,235.000
404.300

2,246.000
269.500

131,600.000
44,700.000
43,800.000

to 10.0 at all

Maximum for
monthly average

Maximum for
monthly average

121.000
39.600

220.000
26.400

12,890.000
4,378.000
4,290.000

7.5 to 10.0 at all

Maximum for
anyone day

Maximum for
any· one day

2,763.000
988.200

4,267.000
,·651.300

299,'400.000
78,'610.000
92,090.000

Within the range of 7.5

270.600
196.800
~18. 000
:63.800

29,330.000
7,700.000
9,020.000

Within the:range of
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Pollutant or
pollutant property

aeryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride
TSS
pH

Pollutant or
pollutant property

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride
TSS
pH
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mgjkg (lb/million lbs) of beryllium carbonate produced (as Be)

mgjkg (lbjmillion lbs) of beryllium hydroxide
produced (as Be)

SECT - IX

118.000
38.610

214.500
25.740

12,570.000
4,269.000
4,183.000

10.0 at all times

Maximum for
monthly average

Maximum for
monthly average

Maximum for
anyone day

Maximum for
I

anyone day

.800
94.380

407.600
62.210

28,590.000
7,508.000
8,795.000

Within the range of 7.5 to

PRIMARY BERYL~IUM SUBCATEGORY

Berylliu.m 167.300 74.800
Chromium

'-, 59.840 24.480
Copper 258.400 136.000
Cyanide 39.440 16.320
Ammonia 18,13'0.000 7,970.000
Fluoride 4,76n.00O 2,706.000
TSS 5,576.000 2,652.000
pH Within the range of 7.5 to 10.0 at all times

Pollutant or
pollutant property

TABLE IX-2 (Continued)

BPT MASS LIMITATIONS FOR THE PRIMARY BERYLLIUM SUBCATEGORY

(d) Beryllium\Hydroxide Filtrab:! BPT

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride
TSS
pH

Pollutant or
pollutant property

(c) Beryllium Carbonate Filtrat~ BPT
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TABLE IX-2 (Continued)

BPT MASS LIMITATIONS FOR THE PRIMARY BERYLLIUM SUBCATEGORY

(e) Beryllium Oxide Calcining Furnace Wet APC BPT

mg/kg (lb/million lbs) of beryllium oxide produced

mg/kg (lblmi11io~ Ibs) of beryllium hydroxide
produced from scrap and residues (as Be)

(f) Beryllium Hydroxide Supernatant BPT

times

times

145.000
47.470

263.700
31.640

15,450.000
5,248.000
5,142.000

10.0 at all

Maximum for
monthly average

Maximum for
monthly average

126.500
41.400

230.000
27.600

13,480.000
71,200.000

4,485.000
7.5 to 10.0 at all

Maximum for
anyone day

Maximum for
any.one day

:324.400
).16.000
:501.000
i 76.470

35,150.000
9,230.000

10,810.000
Within the, range of 7.5 to
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282.900
101.200
437.000
'66.700

30,660.000
160,300.000

9,430.000
Within the ~ange of

Pollutant or
pollutant property

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride
TSS
pH

Pollutant or
pollutant property

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride
TSS
pH



mg/kg (lb/million Ibs), of beryllium pebbles produced

mg/kg (lb/million Ibs) of beryllium pebbles produced

,
BPT MASS LIMITATIONS FOR THE PRIMARY BERYLLIUM SUBCATEGORY

times

times

0.000
0.000
0.000
0.000
0.000
0.000
0.000
at all

SECT - IX

Maximum for
monthly average

Maximum for
monthly average

96.140
31.460

174.800
20.980

10,24.0.000
3,479.000
3,409.000

7.5 to 10.0 at all

3768

0.000
.0.000
.0.000
0.000
0.000
'0.000
'0.000

range of 7.5 to 10.0

Maximum for
anyone day

Maximum for
anyone day

TABLE IX-2 (Continued)

Within the

215.000
76.910

332.100
50.690

23,300.000
6,11~.000

7,167.000
Within the range of

PRIMARY BERYLLIUM SUBCATEGORY

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride
TSS
pH

Pollutant or
pollutant property

(h) Fluoride Furnace Scrubber BPT

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride
TSS
pH

pollutant or
pollutant property

(g) Process Water BPT



PRIMARY BERYLLIUM SUBCATEGORY SECT - IX

BPT MASS LIMITATIONS FOR THE PRIMARY BERYLLIUM SUBCATEGORY

mg!kg (lb/million Ibs) of beryllium pebbles produced

(j) Beryllium Pebble Plant,Area Vent Wet APC BPT

times

0.000
0.000
0.000
0.000
0.000
0.000
at all

4.263
1.395
7.750

.930
454.200
154.200
151.100

10.0 at all times

Maximum for
monthly average

Maximum for
monthly average

. ~ ,

9.533
3.410

14.730
2.248

1,033.000
, 271.300

317.800
the range of 7.5 to

Maximum for
anyone day

Maximum for
any· one day

TABL~ IX-2 (Continued)

Within

3769.

0.000
0.000
0.000
0.000

i 0.000
0.000

Withinthe1range of 7.• 5 to 10.0
I

Pollutant or
pollutant property

(i) Chip Treatment wastewater BAT

Pollutant or
pollutant property

mg!kg (lb/million Ibs) of beryllium scrap chips treated

Chromium
Copper
Cyanide
Ammonia
Fluoride
TSS
pH

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride
TSS
pH



mg/kg (pounds per million pounds) of bertrandite ore processed

TABLE I~-2 (Continued)

BPT MASS LIMITATIONS FOR THE PRIMARY BERYLLIUM SUBCATEGORY

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

I

mg!kg
,

(pounds per million pounds) of beryl ore processed

Beryllium 1.283 0.574
Chromium (Total) 0.459 0.188
Copper 1.982 1. 043
Cyanide (Total) 0.302 0.125
Ammonia (as N) 139.032 61.120
Fluoride 36.505 20.756
Total Suspended Solids 42.763 20.339

I

pH Within the range oj: 7.5 to 10.0 at all times.

times •.

SECT - IX

Maximum for
Monthly Average

1.466
0.480
2.665
0.320

156.169
53.034
51.968

7.5 to 10.0 at all

3770

3.279
;I..173
5.064
b.773

355.245
I

93.275
109.265
range of

Maximum for
Any o~e Day

PRIMARY BERYLLIUM SUBCATEGORY

(k) Beryl Ore Gangue Dewater~ng BPT

Pollutant or
Pollutant property

(1) Bertrandite Ore Gangue DewatE:!ring BPT

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
Total Suspended Solids
pH Within the



,
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TABLE IX-2 (Continued)

BPTMASS LIMITATIONS FOR THE PRIMARY BERYLLIUM SUBCATEGORY

(m) Beryl Ore Processing BPT

mg/kg (pounds per million pounds) of beryl ore processed

BPT
(n) Aluminum Iron Sludge CAIS) Area Wastewater BPT

mg/kg (pounds per million pounds) of total beryllium
carbonate produced (as Be),

times.

Maximum for
Monthly Average

4.017
1.315
7.303
0.876

427.956
145.330
142.409

10.0 at all· times.

Maximum·for
Monthly Average

7.5 to

257.400
84.240

468.000
56.160

27424.800
9313.200
9126.000

7.5 to 10.0 at all

8.983
3.213

13.876
2.118

.973.490
255.605
~99.423

tange of

Maximum for
Any One Day

Maximum for
AnY:One Day

Pollutant or
Pollutant Property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as ~N)

Fluoride
Total Suspended Solids
pH Within the

Pollutant or
Pollutant Property

*Regulated Pollutant

3771

Beryllium 575.640
Chromium (Total) '205.920
Copper 889.200
Cyanide (Total) 135.720
Ammonia (as N)62384.400
Fluoride 16380.000
Total Suspended Solids 19r88.000
pH Wi thin the r:ange of



BPT MASS LIMITATIONS FOR THE PRIMARY BERYLLIUM SUBCATEGORY

mg/kg of bertrandite ore processed

Beryllium 1.859 0.831

Chromium (Total) '0.665 0.272

Copper 2.871 1.511

Cyanide (Total) '0.438 0.181

Ammonia (as N) 201.416 88.545

Fluoride 5:2.885 30.069

Total Suspended Solids 61.951 29.465

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

mg/kg of bertrandite ore processed

times.

SECT - IX

0~056

0.018
0.101
0.012
5.919
2.010
1.970

10.0 at. all

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Any One Day

Maximum for
AnyOne Day

TABLE IX-2 (Continued)

PRIMARY BERYLLIUM SUBCATEGORY,

Bertrandite Ore Countercurrent and Decantation
(CCD) Scrubber- BPT

3772

(p)

Beryllium 0.124
Chromium (Total) 0~044
Copper 0~192
Cyanide (Total) 0.029
Ammonia (as N) 13.463
Fluoride 3~535
Total suspended Solids 4~14l
pH Within the range of 7.5 to

pollutant or
pollutant Property

(0) Bertrandite Ore Leaching Scrubber BPT

pollutant or
pollutant Property
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PRIMARY BERYLLIUM SUBCATEGORY,

SECTION X

SECT - X

BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE

These effluent limitations are based on the best control and
treatment technology used by a specific point source within the
industrial category ot subbatego~y,or by another industry where
it is readily transferab;le. Emphasis is placed on add.1.tional
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 imp~cts (including energy requirements),
and the costs of application of such technology.-BAT represents
the best available technology economically achievable at plants
of various ages, sizes, prqcesses,or other characteristics. BAT
may be transferred from a ,different subcategory or category and
may include feasible proc~ss 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 pollutant removals. However,
in assessing BAT, the Agency has given substantial weight to the
economic achievability of the technology.

TECHNICAL APPROACH TO BAT

The Agency reviewed a wide range of technology options and
evaluated the. av~ilable ppssibilities to ensure that the most
effective and. beneficial t~chnolo9ies were used as the basis of
BAT. To accomplish this;, the Agency elected to examine two
technology options which' could' be applied to the primary
beryllium subcategory as" alternatives for the basis of BAT
effluent limitations.

For the development of BATieffluent 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 ,~nd BAT are due to increased treatment
effectiveness achievable with the more sophisticated BAT
treatment technology and ,reductions in the effluent flows
allocated to various waste streams.

The treatment technologies considered for BAT are summarized
below:

Option A (Figure X-I, page 3791) is based on:

o Recycle of scrubber liquors
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OPTION A

SECT - X
,

PRIMARY BERYLLIUM SUBCATEGORY

Option A for the primary beryllium subcategory is equivalent to
the control and treatment technologies which were analyzed for
BPT in Section IX (see FigureX-l). The BPT end-of-pipe
treatment scheme includes recycle of scrubber liquors, ammonia
steam stripping, and cyanide precipitation pretreatment for
selected waste streams, followed by chemical precipitation and
sedimentation. The discharge rates for Option A are Equal to the
discharge rates allocated to each stream as a BPT discharge flow.

The two 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 section option represents
substantial progress toward th~ reduction of pollutant discharges
above and beyond the progress achievable by BPT.

o Recycle of scrubber liquors
o Ammonia steam stripping and cyanide precipitation pre­

treatment for selected waste streams
o Chemical precipitation and sedimentation
o Multimedia filt.rat:'ion .

Option C (Figure X-2, page 3792) is based on:

OPTION C

o Ammonia steam stripping and cyanide precipitation pre­
treatment for selected waste streams

o Chemical precipitation and sedimentation

INDUSTRY COST AND POLLUTANT REMOVAL ESTIMATES

A complete description of the methodology used to calculate : the

option C for the primary beryllium subcategory consists of all
control and treatment requirements of Option A (recycle. of
scrubber liquors, ammonia. steam stripping, and cyanide
precipitation pretreatment, .followed by chemical precipitation
and sedimentation) plus multi~edia filtration technology added at
the end of the Option A treatment scheme (see Figure X~2).

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 forms of filters,
such as rapid sand filters or pressure filters, would perform
satisfactorily.

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

POLLUTANT REMOVAL ESTIMATES
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Sampling data collected during the field sampling program were
used to characterize the majo~waste streams considered for
regulation. At each sampled facility, the sampling data was
production normalized for each unit operation (i.e., mass of
pollutant generated per mass of product manufactured). This
value, referred to as the raw waste, was used to estimate the
mass of toxic pollutants gener~ted_within the primary beryllium
subcategory. The pollutant removal estimates were calculat~d for
each plant by first estimating the total mass of each pollutant
in the untreated wastewater. This was calculated by first
multiplying the raw· waste values by the corresponding production
value foro' that stream and then summing these values for each
pollutant for every stream generated by the plant.

Next~ the volume ofwast~water discharged after the application
of each treatment option was estimated for each operation at each
plant· by comparing the actual discharge to the regulatory flow.
The smaller of the two vaiues was selected and summed with the
other plant f16ws. Theimass of pollutant discharged was then
estimated, 'by multiplying, the achievable concentration, values
attainable with the option (mg/l) by the estimated volume of
process wastewater discharged by the subcategory. The mass of
pollutant removed is the difference between the estimated mass of
pollutant generated by each plant in the ,subcategory and the mass
of pollutant discharged after application of the treatment
option. The pollutant removal estimates for direct dischargers
in the primary beryllium ~ubcategory are presented in Table X~l

(page 3981).

COMPLIANCE COSTS

of the
Vol. r.
'proposal

several
removals
are the

estimated pollutant removal achieved by the application
various treatment options is presented in Section X of
The pollutant removal estimates have been revised from
because of new production normalized flows for
subdivisions. The methodology for calculating pollutant
has not changed, and the ~ata used to estimate removals
saine as those used to revise compliance costs.

I

In estimating subcategory-:-'wide compliance costs, the first step
was to develop a cost estimption model, relating the total costs
associated with installation and operation of wastewater
treatment technologies to plant process wastewater discharge.
EPA applied the model to each plant. The plant's investment and
operating costs are determiped by what ,treatment it has in place
and 'by its individual process wastewater discharge flow. As
discussed above, this flow is either the actual or the BAT
regula~ory flow, whichever is lesser. Thefi'nal step was to
annuali'ze the capital costs~ and to sum the annualized capital
costs, and the operating and maintenance costs for each plant,
yielding the cost of compliance for the subcategory. A
comparison of the costs developed for proposal and the revised
costs for promulgation are presented in Table X~2 (page 3782) ~or

direct dischargers in the'~rimary beryllium subcategory. These
costs were used in assessing economic achievability. '
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FINAL AMENDMENTS TO THE REGULATION

Implementation of the proposed BAT limitations would remove
annually an estimated 257 kg of priority pollutants, which is 8
kg of priority metals over the estimated BPT discharge.

SECT - XPRIMARY BERYLLIUM SUBCA.TEGORY

BAT OPTION SELECTION - PROPOSAL

EPA agreed to revise the treatment effectiveness concentration
for fluoride in the beryllium:hydroxide supernatant subdivision,
based on the unusually high concentration of total dissolved
solids in this waste stream.

For the Primary Beryllium Subcategory, EPA prepared a settlement
agreement in April 1987 which would amend the regulation
promulgated on September 20, 1985, (50 FR 38276), concerning four
topics, which are briefly described her~ .

BAT OPTION SELECTION - PROMULG~TIO~

EPA promulgated BAT liinitations for the primary beryllium
subcategory based on recycle 9f scrubber liquors, ammonia steam
stripping, and cyanide precipitation pretreatment for selected
waste streams, followed by chemical precipitation, sedimentation,
and multimedia filtration tephnology. Flow reduction beyond
what is currently practiced was not pro~ulgated because industry
comments to the Agency indicated that this scrubber is presently
operated with recycle. The Agency decided that further recycle
for this scrubber is not feasible.

Our proposed BAT limitations ~or this subcategory were based on
chemical precipitation and sedimentation (BPT technology), with
the addition of in-process wastewater reduction,' and filtration.
Flow reduction was based on 90 percent recycle of beryllium oxide
calcining furnace wet air poilution control. The pollutants
specifically limited under BAT ,were beryllium, chromium, copper,
and fluoride.

Implementation of the promulgated BAT limitations would remove
annually an estimated 2,705 kilograms of priority pollutants and
524 kilograms of TSS, which is 7 kilograms of priority metals and
211 kilograms of TSS over the estimated BPT removals. The
estimated capital cost of promulgated BAT is $256,200 and the
estimated annual cost is $26~,600 (1982 dollars). The end~of­
pipe treatment configuration for Option C is presented in Figure
X-2.

The pollutants specifically limited under promulgated BAT are
beryllium, chromium, copper, cy-anide, ammonia, and fluoride. The
Agency decided to promulgate ammonia and cyanide limitations
based on ammonia steam strlipping and cyanide precipitation
because data submitted in comments confirmed the presence of
ammonia and cyanide in process waters generated in the beryllium
industry.
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EPA agreed to revise the regulatbry flow for
hydroxide filtrate building block based upon
information not available to EPA at the time of
rulemaking.

the
more

the

beryllium
detailed
original

EPA agreed to add new building blocks for the following six
processes in this subcategory: beryl Ore gangue dewatering,
bertrandite ore gangue. dewatering, beryl ore processing
(comprises quench pit, scrubber and washdown), AIS area
wastewater, bertrandite ore leaching scrubber, and bertrandite
ore countercurrent decantation scrubber.

EPA agreed to allow modification of the monitoring requirements
for cyanide at any beryllium manufacturing cfacility which
certifies that it does' not use or generate cyanide at . the
facili ty. This modifi:cation would allow. yearly cyanide
monitoring.

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 concentrations to determine
BAT effluent limitations:. Since the discharge rate may be
.different for each wastewater source, separate production
normalized discharge rates for each of the 10 wastewater sources
were determined and are summarized in Table 10-3. 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 p~ocess associated with the waste stream
in question. These production normalizing parameters, or PNPs,
are also listed in Table X74 (page 3785).

At proposal, the BAT disch~rge rates reflected the flow reduction
requirements of the selected BAT option. For this reason, the
one scrubber water which was targeted for flow reduction through
recycle for BAT had a lower flow rate than the corresponding BPT
flow. Since several plants in other subcategories have
demonstrated sufficient ability to achieve substantial recycle of
similar wastewaters, lower flow allowances for this steam were
believed to represent the best available technology econbmically
achievable. '

The proposed BAT discharge rate for beryllium oxide calcining
furnace wet air pollution 'control water was based on 90 percent
recycle of the scrubber effluent (refer to Section VIr of the
General Development Document). Consequently, the proposed BAT
production normalized discharge flow for beryllium oxide
calcining furnace wet air pollution control was 26,373 l/kkg
(6,320 gal/ton) of beryllium oxide produced.

Since proposal, industry comments to EPA have indicated that
recycle is presently practiced for the beryllium oxide calcining
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EFFLUENT LIMITATIONS

REGULATED POLLUTANT PARAMETERS

SECT - XPRIMARY BERYLLIUM SUBCATEGORY

beryllium
chromium
copper
cyanide
ammonia
fluoride

117.
119.
120.
121.

The concentrations achievable by application of BAT are discussed
in Section VII. The treatable concentrations both one day maximum
and monthly average values are multiplied by the BAT normalized
discharge flows summarized in Table~ X-3 (page 3783) to calculate
the mass of pollutants allo~ed to be discharged per mass of
product. The results of the$e calculations in milligrams of
pollutant per kilogram of product represent the BAT effluent
limitations and are presented: in Table X-4 (page 3785) for each
waste stream.

The Agency placed particular emphasis on the toxic pollutants.
The raw wastewater concentrations from individual operations and
the subcategory as a whole ~ere examined to select certain
pollutants and pollutant parameters for limitation. This
examination and evaluation was presented in Section VI. The
pollutants selected for specific limitation are listed below:

furnace scrubber, and to require additional recycle at BAT would
be unachievable. upon evaluation of the data, the Agency decided
not to require any recycle be~ond what is presently practiced.
Thus, the promulgated BAT discharge allowance for beryllium oxide
calcining furnace wet air pol~ution control is 263,700 l/kkg
(63,190 gal/ton) of beryllium oxide produced. This discharge
rate is equivalent to that promulgated at BPT.



Table X-l

POLLUTANT REMOVAL ESTIMATES
PRIMARY BERYLLIUM SUBCATEGORY

Raw Option A Option A . Option C Option C I'd:uWaste· Discharge Removed Discharge Removed H
s::Pollutant (kgjyr) . (kg/yr) (kg/yr) (kglyr) (kg/yr) )::'.

~Antimony 0.0225 0.0225 0.0000 0.0225 0.0000 tIlArsenic 1.7080 ." 1.7080 0.0000 1.7080 0.0000 l:J:jBeryllium .2,157.5560 6.7420 2,150.8140 4.4947 2,153.0613 :u
I-<:Cadmium 0.4495 0.4495 0.0000 0.4495 0.0000 .1;1
1;1Chrom i urn (To tal) 2.2698 1.8878 0.3820 1.5731 0.6967 H
c:. . ,Copper -- - -- . ~ - -.- . 2·6. 0466- . 1-3.0346 1-3.0121- 8~7646c 17.1820 s::Cyanide (Total) 535.7427 1.5731 534.1696 1.0562 534.6864 Ulw Lead 0.0225 0.0225 0.0000 0.0225 0.0000 c:-....]. Mercury 0.0225 0.0225 0.0000 0.0225 0.0000 tl100
()I-:' . Nickel 0.9439 0.9439 0.0000 0.9439 0.0000 :J:>'
1-3Selenium 0.0000 0.0000 0.0000 0.0000 0.0000 t:r:l
GlSilv.er 0.4944 0.4944 0.0000 0.4944 0.0000 0Thallium 0.0000 0.0000 0.0000 0.0000 0.0000 :u

.1-<:Zinc 2.1574 2.1574 0.0000 2.1574 0.0000'
TOTAL PRIORITY ·2,727.4358 29.0581 2,698.3777 21.7093 2,705.7265 UlPOLLUTANTS

t:r:l
()
1-3Ammonia 70,666.2800 723.6426 69,942.6374 723.6426 69,942.6374"Fluoride 5a,657.8587 325.8639 58,331.9949 325.8639 -58,331.9949 ::x:

TOTAL NONCONVENTIONALS 129,324.1387 1,049.5064 128,274.6323 1,049.5064 128,274.6323
TSS 582.2401 269.6805 312.5596 58.4308 523.8093Oil and Grease 179.6746 179.6746 0.0000 179.6746 0.0000
TOTALCONVENTIONALS· 761.9147 449.3551 312.5596 238.1054 523.8093
TOTAL POLLUTANTS 132,813.4892 1,527.9196 131,285.5696 1,309.3211 131 , 504. 1681



COST OF COMPLIANCE FOR THE PRIMARY BERYLLIUM SUBCATEGORY
DIRECT: DISCHARGERS

PRIMARY BERYLLIUM: SUBCATEGORY

option

A

B

TABLE X·-2

(March 1:982 Dollars)

Capital Cost
i

226500

256200

3782

SECT - X

Annual Cost

251200

265600



Table X-3·

BAT WASTEWATER DISCHARGE RATES FOR THE PRIMARY BERYLLIUM SUBCATEGORY

BAT Normalized
Discharge Rate

103 l/kkg 103 gal/tonWastewater stream

Solvent extractionraffinate
from bertrandite ore

Process water

Fluoride furnace scrubber

Chip treatment wastewater

Beryllium pebble plant area vent
wet air pollution control

2,246

174.8

o

7.75

o

538.2

41. 89

o

1. 86

o

Productin
Normalized Parameter

Beryllium carbonate pro­
duced from bertrandite ore
as beryllium

Beryllium carbonate pro­
duced from beryl ore as
beryllium

. -

Beryllium carbonate pro­
duced as beryllium

Beryllium hydroxide pro­
duced as beryllium

Beryllium oxide produced

Beryllium hydroxide pro­
duced 'from scrap and
residues as beryllium

Beryllium pebbles produced

Beryllium pebbles produced

Beryllium scrap chips treated

Beryllium pebbles produced

~
H

~
l:d
'-<:
ll:l
t:rJ
l:d

~
1:-1
H

~
(f)

@
()

~
1-3.
tIj
(j)

~

[f)
tIj
()

1-3

:x:



Table X-3 (Continued)

BAT WASTEWATER DISCHARGE RATES FOR THE PRIMARY BERYLLIUM SUBCATEGORY

BAT Normalized
Discharge Rate

103 l/kkg 103 gal/ton

W
..J
00
.t::-

Wastewater Stream

Beryllium are gangue dewatering

Bertrandite are gangue
dewatering

Beryllium ore processing
. _.. .- _.- ,,' . . --

AIS area wastewater

Bertrandite are leaching
scrubber

Bertrandite are counter
current decantation scrubber

1. 043

2.665

7.303

468.0

1.511

0.101

0.25

0.639

1.75

112.1

0.362

0.024

Productin
Normalized Parameter

Beryllium ore processed

Bertrandite ore processed

Beryllium are processed

Total beryllium carbonate
produced as beryllium

Bertrandite ore processed

Bertrandite ore processed

I'd
~
H

~
tJ:l
tIj

~
1:"1
1:"1
H

~
(J)e _.

c:::
tJ:l
()
:J-'
1-3
t:tj
Q
o
~

(J)
t:tj
()
1-3

:x:
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'(b) Solvent Extraction Raffinate from Beryl Ore BAT

(a) Solvent Extraction Raf:finate from Bertrandite Ore BAT

BAT MASS LIMITATIONS FOR THE PRIMARY BERYLLIUM SUBCATEGORY
I

Maximum for
monthly average

Maximum for
monthly average

Maximum for
monthly average

81.400
33.000

134.200
17.600

12,890.000
4,378.000

79.370
32.180 .

130.8'00
17.160

12,570.000
4,269.000

831.000
336.900

1,370.000
179.700

131,600.000
44,700.000

TABLE X-4

Maximum for
anyone day

~aximum ~or,

anyone day

,Maximum for
, . any one day

1,842.000
831.000

2,875.000
. 449.200 .

299,400.000
78,610.000

3785

180.400
81.400

:281.600
, 44.000

29,,330.000
7,700.000

175.900
t 79.370
274.600
: 42.900

28,590.000
'7,508.000

~ \

mg/kg (lb/millio~ Ibs) of beryllium carbonate
produced from bertrandite ore (as Be)

mg/kg (lb/million Ibs) of beryllium carbonate
produced from beryl ore (as Be)

Pollutant or
pollutant property

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride

Pollutant or
pollutant property

mg/kg (lb/million Ibs) of, beryllium carbonate produced (as,Be)

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride

, ""

(c) Beryllium Carbonate Fil:trate BAT

Pollutant or
pOllutant'property

Beryllium
'Chromium
Copper
Cyanide
Ammonia.
Fluoride



(e) Beryllium Oxide Calcining Furnace Wet APC BAT

mg/kg (lb/million lbs) of beryllium oxide produced

mg/kg (lb/million lbs) of beryllium hydroxide produced (as Be)

Maximum·for
monthly average

Maximum for
monthly average

Maximum for
monthly averag~

SECT - X

50.320
20.400
82.960
10.880

7,969.600
2,706.400

97.570
39.560

160.900
21.100

15,450.000
5,248.000

beryllium hydroxide
residues (as Be)

85.100
34.500

140.300
18.400

13,480.000
71,200.000

Maximum for
anyone day

Maximum for
ary one day

Maximum for
anyone day

2,16.200
97.570

337.500
52.740

35,150.000
9,230.000

111.520
50.320

174.080
27.200

18,128.800
4,760.000

I

PRIMARY BERYLLIUM SUBCATEGORY

3786

mg/kg (lb/million lbs) of
produced, from scrap and

188.600
85.100

294.400
46.000

30,660.000
160,300.000

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride

TABLE X-4 (Continued)

BAT MASS LIMITATIONS FOR THE PRIMARY BERYLLIUM SUBCATEGORY

Pollutant or
pollutant property

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride

Pollutant or
pollutant property

Pollutant or
pollutant property

(d) Beryllium Hydroxide Filtrate BAT

(f) Beryllium Hydroxide Supernatant BAT



PRIMARY BERY~LIUM SUBCATEGORY SECT - X

mg/kg (lb/million Ibs) of beryllium scrap chips treated

mg/kg (lb/million Ibs) of beryllium pebbles produced

mg/kg (lb/million Ibs) of beryllium pebbles produced

0.000
0.000
0.000
0.000
0.000
0.000

2.868
1.163
4.728

.620
454.200
154.200

Maximum for
monthly average

Maximum for
monthly average

Maximum for
monthly average

64.680
26.220

106.600
13.980

10,240.000
3,479.000

0.000
0.000
0.000
0.000
0.000
0.000

Maximum for
anyone day

: Maximum for
anyone day

. Maximum for
anyone day

3787

6.355
2.868
9.920

, 1.550
1~033.000

, 271.300

. 143.300
64.680

. 223.700
34.960

23,300.000
6,118.000

Pollutant or
pollutant property

Beryllium
Chromium'
Copper
Cyanide
Ammonia
Fluoride

(g) Process Water BAT

.TABLE X-4 (Continued)

BAT MASS LIMITATIONS FOR THE PRIMARY BERYLLIUM SUBCATEGORY

Pollutant or
pollutant property

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride

Pollutant or
pollutant property

(h) Fluoride Furnace Scrubber BAT

(i) Chip Treat~ent Wastewater BAT

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride



mg/kg (lb/million lbs) of beryllium pebbles produced

(j) Beryllium Pebble Plant Area ~ent Wet APC BAT

mg/kg (pounds per million p?unds) of bertrandite ore processed

0.000
0.000
0.000
0.000
0.000
0.000

Maximum for
monthly average ,

Maximum for
monthly average

SECT -x

0.386.
0.156
0.636
0.083

61.120
20.756

0.986
0.400
1. 626
0.213

156.169
53.034

,0.000
'0.000
0.000
'0.000
,0.000
,0.000

Maiximum for
anyone day

Maximum for
anyone day

3788

2~185

0.986
3.411
0.533

355.245
93.275

0.855
0'. ~86
1.335
0.209

139.032
36.505

I,

PRIMARY BERYLLIUM SUBCATEGORY

(k) Beryl Ore Gangue Dewatering BAT
,-

Pollutant or Maximu.m for Maximum for
pollutant property anyone day monthly average

I

mg/kg (pounds per million pounds) of beryl ore processed

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride

Pollutant or
pollutant property

TABLE X~4 (Continued)

BAT MASS LIMITATIONS FOR THE PRIMARY BERYLLIUM SUBCATEGORY

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

Pollutant or
pollutant property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

(l) Bertrandite Ore Gangue Dewatering BAT



PRIMARY BERYLLIUM SUBCATEGORY SECT - X

mg/kg of bertrandite ore processed

BAT MASS LIMITATIONS FOR THE PRIMARY,BERYLLIUM SUBCATEGORY

mg/kg (pounds per million pounds) of beryl ore processed

Maximum for
monthly average

Maximum for
monthly average

Maximum for
monthly average

0.559
0.227
0.922
0.121

88.545
30.069

2.702
1.095
4.455
0.584

427.956
145.330

173.160
70.200

285.480
37.440

27,424.800
9,313.200

3789

Maximum for
anyone day

Maximum for
anyone day

'Maximum for
,anyone day

i

;5.988
, . 2.702

9.348 ,
1.461

973.490
255.605

1.239
0.559
1.934
0.302

201.416
52.885

383.760
,173.160
'599.040
. 93.600

62 p 384.400
16 p 380.000

TAB~E X-4 (Continued)

Pollutant or
pollutant property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

(m) Beryl Ore Processing 'BAT

Pollutant ,or
pollutant property

Pollutant or
pollutant property

(n) Aluminum Iron Sludge (AIS) Area Wastewater, BAT

mg/kg (pounds per million pounds) of total beryllium carbonafe
produced (as Be)

(0) Bertrandite Ore Leaching .scrubber BAT

Beryllium
Chromium (Total)
Copper ,
Cya'nide (Total)
Ammonia (as N)
Fluoride

Beryllium
Chromium (Total)
Copper
Cyanide (Total)

'Ammonia (as N)
Fluoride



mg/kg of bertrandite ore processed

BAT MASS LIMITATIONS FOR THE PRIMARY BERYLLIUM SUBCATEGORY

(p) Bertrandite Ore Countercurrent and Decantation
(CCD) Scrubber- BAT

0.037
0.015
0.062
0.008
5.919
2.010

Maximum for
monthly average

SECT - X

3790

Maximum for
anyone day

0,.083
0:.037
0:.129
0:.020

13.463
3.535

TABLEX-4 (Continued)

PRIMARY BERYLLIUM SUBCATEGORY

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

pollutant or
pollutant property
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BAT TREATMENT SCHEME FOR OPTION A
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PRIMARY BERYLLIUM SUBCATEGORY SECT -- XI

,SECTION XI

NEW SOURCE PERFORMANCE STANDARDS

3793

EPA proposed that the best ~vailable demonstrated technology for

, ,

TECHNICAL APPROACH TO NSPS:

are
BAT

technologies ,c6nsidered for the NSPS options
to the treatmerit, technologies considered for the

These options ar~:

o Recycle of scrubber liquors
o Ammonia steam stripping and cyanide precipitation

for selected waste ~treams

b Chemical precipitation and sedimentation

o Recycle of scrubber liquors
o Ammonia steam stripping and cyanide precipitation pre­

treatment for selected waste streams
o Chemical precipitat~on and sedimentation
o Multimedia filtration

This section describes the technologies for treatmentuf
wastewater from new sources and presents mass discharge standards
for regulated pollutants for NSPS in the primary beryllium
subcategory," based on the selected treatment, technology. ,New
plants have the'opportuni'tY 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, the best demonstrated
process changes, in-plant controls, and end-of-pipe treatment
technologies which redude pollution to the maximum extent
feasible are considered a~ a basis for BDT.

New source performance standards are equivalent to the best
available technology (BA~)selected for currently existing
primary beryllium, plants,. This result is a consequence of
careful review by the Agency of a wide range of technical options
for new source treatment systems which is discussed in Section XI
of Vol. 1. Additionally, there was nothing found to indicate that
the wastewater flows and characteristics of new plants would not
be similar to those from: existing plants, since the processes'
used by new sources are not expected to differ from those used at
existing sources. Consequently, BAT production normalized
discharge rates, which ar~ ba~ed ori the best existing practices
of the subcategory, c~n also be applied to new sources. These
rates are presented in Table XI-l (page 3796).

OPTION A

NSPS OPTION SELECTION - PROPOSAL

Treatment
identical
options.

OPTION C
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REGULATED POLLUTANT PARAMETERS

NSPS OPTION SELECTION - PROMULGATION

SECT - XIPRIMARY BERYLLIUM S,UBCATEGORY

;

NEW SOURCE PERFORMANCE STANDARDS

the primary beryllium subcategory be equivalent to Option C. At
proposal, Option C included in-process flow reduction, chemical
precipitation, sedimentation, and mUltimedia filtration
technology. The Agency was also considering regulation of
ammon J. a based on ammonia steam stripping technology, and
regulation of cyanide based on ,cyanide precipitation.

The wastewater flow rates for ;NSPS were the same as the proposed
BAT flow rates. Flow reduction measures beyond those proposed at
BAT were not considered feasible because no new demonstrated
technologies existed within ,the subcategory that improved on
discharge practices. The pollutants proposed for regulation at
NSPS were the same as those proposed for regulation at BAT, with
the addition of TSS and pH.

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

The NSPS discharge flows for each wastewater source are the same
as the discharge rates for BAT and are shown in Table XI-I (page
3786). The mass of pollutant allowed to be discharged per mass
of product (mg/kg) is based 'on the product of the appropriate
treatable concentration (mg/l) and the production normalized
wastewater discharge flows (l/kkg). The treatment effectiveness
concentrations are listed in Table VII-21 (page 248) of Vol. I
with the exception of fluoride for beryllium hydroxide
supernatant, as discussed in,Section IX. The results of these

EPA is promulgating best available demonstrated technology for
the primary beryllium subcategory equivalent to Option C. 'In
contrast to Option C at proposal, Option C at promulgation
includes ammonia steam stripping and cyanide precipitation
pretreatment for selected waste streams, followed by chemical
precipitation, sedimentation, ~nd multimedia filtration.

Our review of the subcategory indicates that no new demonstrated
technologies that improve on ~AT technology exist. We do not
believe that new plants could, achieve any further flow reduction
beyond ,that already promulgated for BAT. Because NSPS is equal
to BAT we believe that the promulgated NSPS will not have a
detrimental impact on the' entry of new plants into this
subcategory.



PRIMARY BERYLLIUM SUBCATEGORY SECT - XI

calculations are the production based new source performance
standards. These standards are presented in Table XI-2.

3795



TABLE XI-l

NSPS WASTEWATER DISCHARGE RATES FOR THE PRIMARY BERYLLIUM SUBCATEGORY

NSPS Normalized
Discharge Rate

103 l/kkg 103 gal/ton

w
-.]

~
(J)

Wastewater Stream

Solvent extraction raffinate
from bertrandite ore

solvent extraction raffinate
from beryl ore

Beryllium carbonate" filtrate

Beryllium hydroxide filtrate

Beryllium oxide calcining furnace
wet air pollution control

Beryllium hydroxide supernatant

Process water

Fluoride furnace scrubber

Chip treatment wastewater
- -

Beryllium pebble plant area vent
wet air pollution control

2,246

220.0

214.5

136.0

263.7

230.0

174.8

o

7.75

o

538.2

52.72

51. 40

32.6

63.19

55.12

41. 89

o

1. 86

0-

Productin
Normalized Parameter

Beryllium carbonate pro­
duced from bertrandite ore
as beryllium

Beryllium carbonate pro­
duced from beryl ore as
beryllium

Beryllium carbonate pro­
duced as beryllium

Beryllium hydroxide pro­
duced as beryllium

Beryllium oxide produced

Beryllium hydroxide pro­
duced from scrap and
residues as beryllium

Beryllium pebbles produced

Beryllium pebbles produced

Beryllium scrap chips treated

-Beryllium pebbles produced

ttl
::0
H
3:
~

~
b:l
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~
t'1
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H
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'TABLE XI-1 (Continued)

NSPS WASTEWATER DISCHARGE RATES FOR THE PRIMARY BERYLLIUM SUBCATEGORY

NSPS Normalized
Discharge Rate

Wastewater Stream '103 l/kkg 103 gal/ton

w
-.,..]
\0
-.,..]

Beryllium ore gangue dewatering

Bertrandite ore gangue
dewatering

Beryllium ore processing

AIS area wastewater

Bertrandite ore leaching
scrubber

Bertranditeore counter
current decantation scrubber

1.043 0.25

2.665 0.639

7.303 1. 75

468.0 112.1

1.511 0.362

0.101 0.024

. Productin
Normalized Parameter

Beryllium ore processeq

Bertrandite ore processed

Beryllium ore processed

Total bery+1ium carbonate
pr6ducedas beryllium

Bertrandite ore processed

Bertranditeore processed

~
H

~
":=tl
~

trJ
/:Xj
~

t:1
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H

~
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(a) Solvent Extraction Raffinate from Bertrandite Ore NSPS

mg/kg (lb/million Ibs) of beryllium carbonate produced (as Be)

mg/kg (lb/million Ibs) of beryllium carbonate
produced frbm beryl ore (as Be)

time!s

times

times

SECT - XI

81.400
33.000

134.200
17.600

12,890.000
4,378.000
2,640.000

10.0 at all

831.000
336.900

1,370.000
179.700

131,600.000
44,700.000
26,950.000

to 10.0 at all

Maximum for
monthly average

Maximum for
monthly average

Maximum for
monthly average

7.5 to

79.370
32.180

130.800
17.160

12,570.000
4,269.000
2,574.000

7.5 to 10.0 at all

TABLE XI-2

Maxim\).m for
anyone day

180.400
81.400

281.600
44.000

29,330.000
7,700.000
3,~00.OOO

the range! of

Maximum for
any o,ne day

Maximum for
anyone day

1,842.000
83:)...000

2,87?000
449.200

299,400.000
78,610.000
33,690.000

Within the range of 7.5

175.900
79.370

274.600
42.900

28,590.000
7,508.000
3,218.000

Within the range of

Within

3798

PRIMARY BERYLLIUM SUBCATEGORY

mg/kg (lb/mil1ion Ibs) of beryllium carbonate
produced from bertrandite ore (as Be.)

*Beryllium
*Chromium
*Copper
*Cyanide
*Ammonia
*Fluoride
*TSS
*pH

NSPS FOR THE PRI~Y BERYLLIUM SUBCATEGORY

Pollutant or
pollutant property

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride
TSS
pH

Pollutant or
pollutant property

Pollutant or
pollutant property

(b) Solvent Extraction Raffinate from Beryl Ore NSPS

(c) Beryllium Carbonate Filtrate NSPS

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride
TSS
pH



PRIMARY BERYL~IUM SUBCATEGORY SECT ..;. XI

TABLE XI-2 (Continued)
,.

NSPS FOR THE P~IMARY BERYLLIUM SUBCATEGORY

mg/kg (lb!million Ibs) of berylliumcoxide produced

mg/kg (lb/million Ibs) of beryllium hydroxide p~oduced (as Be)

(e) Beryllium Oxide Calcining Furnace Wet APC NSPS

times

times

times

97.570
39.560

160.900
21.100

15,450.000
5,248.000
3,164.000

10.0 at all

Maximum for
monthly average

Maximum for
monthly average

Maximum for­
monthly average

50.320
20.400
82.960
10.880

7,969.600
2,706.400
1,632.000

7.5 to 10.0 at all

7.5 to

85.100
34.500

140.300
18.400

13,480.000
71,200.000

2,760.000
7.5 to 10.0 at all

Max,imum for
anyone day

Maximum for
anyone day

'216.200
97.570

:337.500
; 52.740

35,!l50.000
9,230.000
3,956.000

the range of

MaxiqlUm for
anyone day

111.520
I, 50.320
174.080
'27.200

18,128.800
4,760.000
2,040.000

Within the 'range of

Within

3799

188.600
85.100

294.400
46.000

30,660.000
160,30,0.000

3,45'0.000
within the ~ange of

rng/kg ('lb/million :lbs) of beryll ium hydroxide
produced from scrap and residues (as Be)

Pollutant or
pollutant property

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride
TSS
pH

(d) Beryllium Hydroxide Fi~trate NSPS

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride
TSS
pH

Pollutant or
pollutant property

Pollutant or
pollutant property

(f) Beryllium Hydroxide Supernatant NSPS

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride
TSS
pH



mg/kg (lb/million Ibs) of beryllium pebbles produced

mg/kg (lb/million Ibs) of beryllium pebbles produced

times

times

times

0.000
0.000
0.000
0.000
0.000
0.000
0.000

at all

SECT - XI

2.868
1.163
4.728

.620
454.200
154.200

93.000
10.0 at all

Maximum for
monthly average

Maximum for
monthly average

Maximum for
monthly average

64.680
26.220

106.600
13.980

10,240.000
3,479.000
2,098.000

7.5 to 10.0 at all

0.000
. 0.000
0.000
0.000
0.000
0.000
0.000

range of 7.5 to 10.0

Maximum for
any: one day

Maximum for
anyone day

Maximum for
anyone day

143.300
64.680

.223.700
34.960

23,,300.000
6,'118.000
2,622.000

Within the range of

Within the

6.355
2.868
9.920
1. 550

1,033.000
271.300
116.300

Within the range of 7.5 to

3800

TABLE XI-2 (Continued)

,
PRIMARY BERYLL+UM SUBCATEGORY

Pollutant or
pollutant property

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride
TSS
pH

(g) Process Water NSPS

mg/kg (lb/million Ib~) of beryllium scrap chips treated

Pollutant or
pollutant property

NSPS FOR THE PR:j:MARY BERYLLIUM SUBCATEGORY

(h) Fluoride Furnace Scrubber NSPS

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride
TSS
pH

Pollutant or
pollutant property

(i) Chip Treatment Wastew~ter NSPS

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride
TSS
pH



PRIMARY BERYLLIUM SUBCATEGORY, SECT - XI

TABLE iI-2 (Continued),

NSPS FOR THE PRIMARY BERYLLIUM SUBCATEGORY

(j) Beryllium Pebble Plant Area Vent Wet APC NSPS

mg/kg .(lb/million'lbs) of beryllium pebbles produced

mg/kg (pounds per million pounds) of bertrandite ore processed

mg/kg (pounds per million pounds) of beryl ore processed

times

times

times

0.000
0.000
0.000
0.000
0.000
0.000
0.00.0

at all

0.986
0.400
1.626
0.213

156.169
53.034
31.980

10.0 at all

Maximum for
monthly average

Maximum fot
monthly average

Maximum for
monthly averc~.ge

7.5 to

6.386
0.156
0.636
0.083

61.120
20.756
12.516

7.5 to 10.0 at all

0.855
0.386
1.335
0.209

'139.032
; 36.505
; 15.645
range of

Max.imum for
ani one day

.Maximum for.
any'one day

. Maximum for
any 'one day

0.000
0.000
0.000
0.000
0.000
0.000
0.000

Wi thin the· range of 7.5 to 10.0

Pollutant or
pollutant property

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride
TSS
pH

Pollutant or
pollutant property

(k)Beryl Ore Gangue Dewatering NSPS

Pollutant or
pollutant property

.3801

Beryllium 2.185
Chromium (Total) , 0.986
Copper : 3.411
Cyanide (Total) , 0.533
Ammonia (as N) 355.245
Fluoride '93.275
Total Suspended Solids 39.975
pH Within the range of

(1) Bertrandite Ore Gangue Dewatering NSPS

. Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

.Total Suspended Solids
pH Within the



mg/kg (pounds per millioti pounds) of beryl ore processed

mg/kg (pounds per million pounds) of total beryllium carbonate
produced (as Be)

NSPS FOR THE PRIMARY BERYLLIUM SUBCATEGORY

timE!s

tim~~s

times

SECT - XI

2.702
1.095
4.455
0.584

427.956
145.330

87.636
10.0 at all

0.559
0.227
0.922
0.121

88.545
30.069
18.132

10.0 at all

173.160
70.200

285.480
37.440

27,424.800
9,313.200
5,616.000

to 10.0 at all

Maximum for
monthly average

Maximum for
monthly average

Maximum for
monthly average

7.5 to

7.5

of 7.5 to

5.98B
2.702
9.348
1.461

973.490
255.605
109.545

the dmge of

Maximl,1m for
anyone day

3802

Maximllm for
anyone day

1. 239
0.' 559
1.934
0.302

201.416
52.'885
22.665

the range

383.760
173.160
599.040

9'3.600
62,38,4.400
16,38,0.000

7,020.000
the range of

Maximum for
anyone day

TABLE IX-2 (Continued)

PRIMARY BERYLLIUM SUBCATEGORY

Pollutant or
pollutant property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
Total Suspended Solids
pH Within

mg/kg of bertrandite ore processed

(m) Beryl Ore Processing NSPS

Pollutant or
pollutant property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
Total Suspended Solids
pH Within

(n) Aluminum Iron Sludge (AIS) Area Wastewater N$PS

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
Total Suspended Solids
pH Within

Pollutant or
pollutant property

(0) Bertrandite Ore Leaching Scrubber NSPS
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TABLEXI-2 (Continued)

NSPS FOR THE PRIMARY BERYLLIUM SUBCATEGORY

(p) Bertrandite Ore Countercurrent and Decantation
(CCD) Scrubber- NSPS

mg/kg of bertrandite ore processed

3803

Maximum for
monthly average

times

0.037
0.015
0.062
0.008
5.919
2.010
1.212

10.0 at all

Maximum for
anyone day

;0.083
.0.037
.0.129
,0.020

13.463 .
,3.535
1.515

the range of 7.5 to

Pollutant or
pollutant property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
Total Suspended Solids
pH Within
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PRETREATMENT STANDARDS FORiNEW SOURCES

SECTION XII

PRETREATMENT STANDARDS

existing
indirect

EPA is not promulgatin~ pretreatment standards for
sources at this Eimebecause there are currently no
discharging facil~tiesin 'this subcategory.

TECHNICAL APPROACH TO PRETREATMENT

This settion describes the control and treatment technologies for
pretreatment bf process, wastewaters from new sources in the
primary beryllium subcategory. Pretreatment standards for
regulated pollutants are presented based on the selected control
and treatment· technology. Pretreatment standards are to be
technology based, analogous to the best available technology for
removal of toxic pollutants.

Options for pretreatment'. of wastewaters from new sources are
based on increasing the effectiveness of end-of-pipetreatment
technologies. All in-plant changesandapplicableend~of-pipe

treatment processes have been discussed previously in Sections X
and XI. The options for PSNS, therefore, are the, same as the BAT

Before proposing and promulgating pretreatment standards, the
,Agency examines whether the pollutants discharged by the industry
pass through the POTW or interfere with the POTW operation or its
chosen sludge disposal, i practices. In determining whether
pollutants pass through a ~ell-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 fori that pollutant.

This definition of pass-through satisfies two competing
objectives set by Congre~s: (1) that standards for indir~ct

dischargers be equivalent: to standards for direct dischargers
. while .at the same time, (2) that the treatment capability and
per£ormance of the POTW be recognized and taken int~ account in
regulating the discharge of p~llutants 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 th¢ 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.



OPTION A

PSNS OPTION SELECTION - PROPOSAL

with the
selected

SECT - XIIPRIMARY BERYLLIUM SUBCATEGORY

Recycle of scrubber liquors
Ammonia steam stripping and cyanide precipit~tion

for selected waste streams
Chemical precipitation;and sedimentation

;

Recycle of scrubber liquors
Ammonia steam stripping and cyanide precipitation
pretreatment for selected waste streams
Chemical precipitation and sedimentation

options discussed in Section X.

0
0

0

OPTION C

0
0

0

; 3806

Treatment technologies considered for the PSNS options are:

EPA proposed that the pretreatment standards technology base for
the primary beryllium subcategory be equivalent to Option C,
inprocess flow reduction, chemical precipitation, sedimentation,
and multimedia filtration. 'EPA was considering addition of
ammonia steam stripping and cyanide precipitation for control of
ammonia and cyanide. '

The wastewater discharge rates proposed for PSNS were equivalent
to the proposed BAT discharged races. No flow reduction was
considered feasible beyond the n!cycle proposed for BAT. The
pollutants proposed for regulation at PSNS were the same as those
proposed for regulation at BAT.

REGULATED POLLUTANT PARAMETERS

PSNS OPTION SELECTION - PROMULGATION

The technology basis for proffiulgated PSNS is identical to NSPS
and BAT. It includes ammonia steam stripping and cyanide
precipitation pretreatment for selected waste streams, followed
by chemical precipitation,: sedimentation, and multimedia
filtration technology. It is necessary to promulgate PSNS to
prevent passthrough of beryllium, chromium, copper, cyanide v
ammonia, and fluoride. We know of no economically feasible,
demonstrated technology that is better than BAT technology. No
additional flow reduction for new sources is feasible. Because
PSNS does not include any additional costs compared to NSPS and
BAT, we do not believe it will prevent entry of new plants. The
PSNS discharge rates are shown in Table XII-I (page 3808).

Pollutants selected for li~itation, in accordance
rationale of Sections VI and X, are identical to those
for limitation for BAT.
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PRETREATMENT STANDARDS FOR NEW SOURCES

Pretreatment standards for new sources are based on the treatable
concentrations from the s~lected treatment technology, (Option
C), and the discharge rates determined in Section X, for BAT. A
mass of pollutant per mass of product (mg/kg) allocation is given
for each subdivision within the subcategory. This pollutant
allocation is based on the, product of the treatment effectiveness
concentration from the model treatment (mg/l) and the production
normalized wastewater discharge rate (l/kkg). The achievable
treatment effectiveness concentrations for BAT are identical to
those for PSNS. PSNS are presented in Table XII-2.

3807



TABLE XII-l

PSNS WASTEWATER DISCHARGE RATES FOR THE PRIMARY BERYLLIUM SUBCATEGORY

PSNS Normalized
Discharge Rate

103 l/kkg 103 gal/ton

w
00
o
00

wastewater Stream

Solvent extraction raffinate
from bertrandite ore

solvent extraction raffinate
from beryl ore

Beryllium carbonate filtrate

Beryllium hydroxide filtrate

Beryllium oxide calcining furnace
wet air pollution control

Beryllium hydroxide supernatant

Process water

Fluoride furnace scrubber

Chip treatment wastewater

Beryllium pebble plant area vent
wet air pollution control

2,246

220.0

214.5

136.0

263.7

230.0

174.8

o

7.75

o

538.2

52.72

51. 40

32.6

63.19

55.12

41.89

o

1. 86

o

Productin
Normalized Parameter

Beryllium carbonate pro­
duced from bertrandite ore
as beryllium

Beryllium carbonate pro­
duced from beryl ore as
beryllium

Bery11iumcarbdn-ate pro­
duced as beryllium

Beryllium hydroxide pro­
duced as beryllium

Beryllium oxide produced

Beryllium hydroxide pro­
duced from scrap and
residues as beryllium

Beryllium pebbles produced

Beryllium pebbles produced

Beryllium scrap chips treated

Beryllium pebbles produced

IU
~
H

~
tJj
tIj

~
t-l
t-l
H
c:s:
Ul- ­
c:
tJj
(1

~
tIj
(j)
o
~

{Jl
tIj
(1
1-3

:x:
H
H



TABLE XII~l (Continued)

PSNS WASTEWATER DISCHARGE RATES FOR THE PRIMARY BERYLLIUM SUBCATEGORY

PSNS Normalized
Discharge Rate

Wastewater Stream 103 l/kkg - 103 gal/ton

w­
oo
o
\0

Beryllium ore gangue dewatering

Bertrandite ore gangue
dewatering

Beryllium ore processing

AIS area wastewater

Bertrandite ore leaching
scrubber

Bertrandite ore counter
current decantation scrubber

L043 0.25

2.665 0.639

7.303 L75 -

468. O. 112.1

1.511 . 0.362

0.101 0.024

Productin .
Normalized Parameter

Beryllium ore processed

Bertrandite ore process~d

Beryllium ore processed

Total beryllium car-bona-te
produced as beryllium

Bertrandite ore processed

Bertrandite ore processed

to
::d
H

~
~
ttl
t1j

~
t"f
H

§
til

~
()
~
1-3
t:t:l
G)
o
~

[f.l­

trJ
()
1-3

::x:
H
H
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PSNS FOR THE PRIMARY BERYLLIUM SUBCATEGORY

(c) Beryllium Carbonate Filtrate PSES

81.400
33.000

134.200
17.600

12,890.000
4,378.000

SECT - XII

831.000
336.900

1,370.000
179.700

131,600.000
44,700.000

Maximum for.
monthly average

Maximum for
monthly average

TABLE XII-2

180.400
81.400

281. 600
:44.000

29,3 130.000
7,700.000

Maximum for
any on.'e day

Maximum for
anyone day

1,842.000
831.000

2,875.000
449.200

299,400.000
78,610.000

mg/kg (lb/mil1ion 1bs) of beryllium carbonate
produced from bertrandite ore (as Be)

mg/kg (lb/mil1ion 1bs) of beryllium carbonate
produced from beryl ore (as Be)

PRIMARY BERYLLIUM SUBCATEGORY

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride

Pollutant or Maximum for Maximum for
pollutant property any o,ne day monthly average

mg/kg (lb/million 1bs) of qeryl1ium carbonate produced (aB Be)

Beryllium 175.900 79.370
Chromium 79.370 32.180
Copper 274.600 130.800
Cyanide 42.900 17.160
Ammonia 28,590.000 12,570.000
Fluoride 7,508.000 4,269.000

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride

Pollutant or
pollutant property

Pollutant or
pollutant property

(a) Solvent Extraction Raffinate from Bertrandite Ore PSES

(b) Solvent Extraction Raffinate from Beryl Ore PSES
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(e) Beryllium Oxide Calcin;ing Furnace Wet APC PSES

mg/kg (lb/million Ibs) of beryllium oxide produced

mg/kg (lb/million Ibs) rif beryllium hydroxide produced (as Be)

50.320
20.400
82.960
10.880

7,969.600
2,706.400

97.570
39.560

160.900
21.100

15,450.000
5,248.000

85.100
34.500

140.300
18.400

13,480.000
71,200.000

Maximum for
monthly average

Maximum for
monthly average

Maximum for
monthly average

-216.200
97.570

-337.500
: 52.740

3 5 ~ 15-0 • 0 00
9,230~000

111.520
i 50.320
174.080

27.200
18,128.800·

4,760.000

Maximum for
anyone day

Maximum for
anyone day

Max.i,mum for
anyone day

!

3811

1'88.600
85.100

- 294.400
46.000

30,660.000
160,390 . 000

mg/kg (lb7millio~ Ibs) of beryllium hydroxide
produced from scrap and residues (as Be)

Pollutant or
pOllutant property

(d) Beryllium Hydroxide Filtrate PSES

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride

Pollutant or
pollutant property

TABLE XII-2 (Continued)

PSNS FOR THE PRIMARY BERYLLIUM SUBCATEGORY

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride

Pollutant or
pollutant property

(f) Beryllium Hydroxide SupernatantPSES

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride



TABLE'XII-2 (Continued)

mg/kg (lb/million Ibs) of beryllium pebbles produced

mg/kg (lb/million Ibs) of beryllium pebbles produced

0.000
0.000
0.000
0.000
0.000
0.000

2.868
1.163
4.728

.620
454.200
154.200

64.680
26.220

106.600
13.980

10,240.000
3,479.000

SECT - XII

Maximum for
monthly average

Maximum for
monthly average

Maximum for
monthly average

0.000
0.000
0.000
0.000
0.000
0.000

3812

6.355
2.868'
9.920
1. 550

;1.,033.000
271. 300

143.300
64.680

223.700
34.960

2 3" 30 0 • 000
6,118.000

Ma~imum for
anyone day

Max~mum for
anyone day

Maximum for
any onl~ day,

PRIMARY BERYLLIUM SUBCATEGORY

Pollutant or
pollutant property

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride

mg/kg (lb/million Ibs) of; beryllium scrap chips treated

PSNS FOR THE PRIMARY BERYLLIUM SUBCATEGORY
(g) Process Water PSES

Pollutant or
pollutant property

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride

(h) Fluoride Furnace Scrubber PSES

Pollutant or
pollutant property

Beryllium
Chromium
Copper
Cyanide
Ammonia
Fluoride

(i) Treatment Wastewater PSES
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TABLE XII-2 (Continued)

PSNS FOR THE PRIMARY BERYLLIUM SUBCATEGORY

(j) Beryllium Pebble Plant Area Vent .wet APC PSES

mg/kg (lb/million Ibs) of, beryllium pebbles produced

mg/kg ,(pounds per million pounds) of beryl ore processed

0.000
0.000
0.000
0.000
O.OOp
0.000'

0.386
0.156
0.636
0.083

61.120
20.756

0.986
,0.400
1.626
0.213

156.169
53.034

Maximum for
monthly average,

Maximum for
monthly average

Maximum for
, monthly average

0.000
0.000
0.000
0.000
0.000
0.000

3813

, 2.185
0.986
3.411
0.533

355.245
93.275

0.855
0.386
1.335
0.209

1139.032
36.505

Ma~imum for
anyone day

Ma:x:imum for
anyone day

Maximum for
any' one day

Pollutant 'or.
pollutant property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

Pollutant or
pollutant property

mg/kg (pounds per million pourtns)
of bertrandite are processed

Pollutant or
pollutant property

Beryllium
Chromium (Total)
Copper, '
Cyanide (Total)
Ammonia (as N)'
Fluoride

(1) Bertrandite Ore Gangue' Dewatering PSES

(k) Ore Gangue Dewatering PSES

Beryllium
Chromium
Copper
Cyanide

,Ammonia
Fluoride.



mg/kg of bertrandite ore processed

(n) Aluminum Iron Sludge (AIS) Area Wastewater PSES

(0) Bertrandite Ore Leaching Scrubber PSES

0.559
0.227
0.922
0.121

88.545
30.069

2.702
1.095
4.455
0.5'84

427.956
145.330

173.160
70.200

285.480
37.440

27,424.800
9,313.200

SECT - XII

Maximum for
monthly average

Maximum for
monthly average

Maximum for
monthly average

3814

5.• 988
2,.702
9.348
1.461

973.490
255.605

1.239
O •.559
1.934
0.302

201 . .416
52.'885

383.760
173.160
599.040

93.600
62,384.400
16,380.000

Maximum for
anyone day

Maximum for
anyone day

Maximum for
Iany oI}e day

PRIMARY BERYLLIUM SUBCA'rEGORY

mg!kg (pounds per million pounds;) of total beryllium carbonate
produced (as Be)

TABLE XI[-2 (Continued)

PSNS FOR THE PRlMA~Y BERYLLIUM SUBCATEGORY

(m) Beryl Ore Processing PSE'S

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

Pollutant or
pollutant property

mg!kg (pounds per million pounds) of beryl ore processed
I

Pollutant or
pollutant property

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride

Pollutant or
pollutant property



mg/kg of bertrandite ore processed

TABLE XII-2 (Continued)

PSNS FOR THE PRIMARY BERYLLIUM SUBCATEGORY

0.037
0.015
0.062
0.008
5.919
2.010

SECT - XII

Maximum for
monthly average

3815

0.083
p.037
0.129
0.020

13.463
3.535

Maximum for
anyone day

PRIMARY BERYLLIUM SUBCATEGORY
!

Pollutant or
pollutant property

(p) Bertrandite Ore Countercurrent and Decantation
(CCD) Scrubber- PSES

Beryllium
Chromium (Total)
Copper
Cyanide (Total)
Ammonia (as N)
Fluoride
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SECTION XIII

BEST CONVENTIONAL POLLUTANT CONTROL TECHNOLOGY

3817

EPA is not promulgating best
technology (BCT) limitations
subcategory at this time.

conventional pOllutant control
for the primary beryllium
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PRIMARY NICKEL AND COBALT SUBCATEGORY SECT - I.

SECTION I

SUMMARY AND CONCLUSIONS

This document provides the technical basis for promulgating
effluent limitations based on best practicable technology (BPT)
and best available tephnology (BAT) for e~isting direct
dischargers, pretreatment ~tandards for new indirect dischargers
(PSNS), and standards of performance for new source direct
dischargers (NSPS) for plants in the primary nickel and cobalt
subcategory. .

The primary nickel and cobalt subcategory consists of one plant
which discharges directly to a surface water. There are no
indirect dischargers preseptly operating.

EPA first studied the primary nickel and cobalt subcategory to
determine whether differences in raw materials, final products,
manufacturing" processes, ~quipment, age and size of plants, or
water usage required the development of separate effluent
limitations and standards for different segments of the"
subcategory. This involved a detailed analysis of wastewater
discharge and treated effluent characteristics including the
sources and volume of water used, the processes used, the sources
of p6llutants and wastewat~rs in the plant, and the constituents
of wastewaters, including;toxic pollutants. As a result, four
subdivisions have been identified for this subcategory that
warrant separate effluent limitations. These include:

o Raw mater ial dust ,control,"
"0 Cobalt reduction decant,

o Nickel reduction decant, and
o Nickel wash water.

Several distinct control and treat~ent technologies (both in­
plant and end-of-pipe) applicable to the primary nickel and
cobalt subcategory were identified. The Agency analyzed both
historical and newly gene~ated data on the performance of these
technologies, including their nonwater quality environmental
impacts and air quality, . solid waste generation, and energy
requirements. EPA also studied various flow reduction techniques
reported in the data collection por~folios (dcp) and plant
visits.

Engineering costs were p~epared for each of the control and
treatment options consider~d for the subcategory. These costs
were then used by the Agency ,to estimate the impact of
implementing the various options on the subcategory. For each
contr6l and treatment option that the Agency found to be most
effective and technically feasible in controlling the discharg~

of pollutants, the "number of potential closures, number of
employees affected, and im~act on price were estimated. These

3829
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The mass limitations and standards for BPT, BAT, NSPS, and PSNS
are presented in Section II.

subcategory because
the Agency selected
reduction control

SECT - IPRIMARY NICKEL AND COBALT SUBCATEGORY

results are reported in a separate document entitled ~he Economic
Impact Analysis of Effluent Limitations and Standar~ for the
Nonferrous Metals Manufacturing: Industry.

After examining the various treatment technologies, the AgE~ncy

has identified BPT to represent the average of the best existing
technology. Metals removal based on chemical precipitation and
sedimentation technology is the basis for the BPT limitations.
Steam stripping was selected as the technology basis for ammonia
limitations. To meet the BPT effluent limitations based on this
technology, the primary nickel and cobalt subcategory is expected
to incur a capital cost of $7l,~62 and an annual cost of $27,184.

For BAT, the Agency has built upon the BPT technology basis by
adding filtration as an effluent polishing step to the end-of­
pipe treatment scheme. To meet the BAT effluent limitations
based on this technology, the primary nickel and cobalt
subcategory is estimated to incur a capital cost of $86,500 and
an annual cost of $31,800.

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

The Agency is not promulgating PSES for this
there are no indirect dischargers. For PSNS,
end-of-pipe treatment and in-process flow
techniques equivalent to NSPS.

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

CONCLUSIONS

EPA has divided the primary n~ckel. arid cobalt subcategory into
four subdivisions or building blocks for the purpose of effluent
limitations and standards. These subdivisions are:

.
mg/kg (lb/million Ibs) of copper, nickel, and cobalt in

the crushed. raw material

(a) Raw material dust control,
(b) Cobalt reduction decant;
(c) Nickel reduction ~ecant, and
(d) Nickel wash watei.

BPT is promulgated 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 promulgated:

(a) Raw Material Dust Control BPT

Maximum for
Monthly Average

Maximum for
Monthly Average

0.077
0.098
4.512
0.007
1.502

to 10~Q at all times

21.400
27.180

1,254.000
. 1.926

417.300
to 10.0 at all times

Maximum for
Any'One Day

Maximum for
Any ,One Day

3831

mg/kg (lb/million Ibs) of cobalt produced

0.146
0.148

(as N) '10.260
0.016·
3.157

Within the range of 7.5

:4 0 • 660
,41.080

(as N) 2,852.000
:,4.494

877.300
Within the range: of 7.5

Pollutant or
Pollutant property

Copper
Nickel
Ammonia
Cobalt
TSS
pH

Pollutant or
Pollutant property

Copper
Nickel
Ammonia
Cobalt
TSS
pH

(b) Cobalt Reduction Decant BPT



mg/kg (lb/million lbs) of copper, nickel, and cobalt in
the crushed raw material

BAT is promulgated 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 BAT effluent
limitations are promulgated:

mg/kg (lb/million lbs) of nickel produced

Copper 24~120 12.700

Nickel 24.370 16.120

Ammonia (as N) 1,692~000 743.90.0

Cobalt 2~666 1.143

TSS 520~500 247.600

pH Within the range of 7.5 to 10.0 at all times

0.034
0.043
1.985
0.003
0.660
all times

0.047
0.028
4.512
0.005

SECT - II

Maximum· for
Monthly Average

Maximum for
Monthly Average

Maximum for.
Monthly Average

to 10.0 at

0,.064
0'.065
4:.515
0~007

1. 389
of 7.5

;

3832

0~099

0~042

10.260
0.011

Maximum for
Any One Day

Maximum: for
Any One Day

Maximum 'for
Any One Day

Within the range

mg/kg (lb/million lbs~ of nickel powder washed

(as N)

PRIMARY NICKEL AND COBALT. SUBCATEGORY

Copper
Nickel
Ammonia (as N)
Cobalt

pollutant or
pollutant property

(a) Raw Material Dust Control BAT

Copper
Nickel
Ammonia
Cobalt
TSS
pH

pollutant or
pollutant property

(d) Nickel Wash Water BPT

pollutant or
pollutant property

(c) . Nickel Reduction Decant BPT
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(b) Cobalt Reduction Decant BAT

3833

mg/kg (lb/millionlbs) of nickel powder washed

mg/kg (lb/millionlbs) of cobalt produced

0.021
0.013
1.985,
0.002

7.744
4.697

743.900
0.889

13.050
7.917

1,254.000
1. 498

Maximum for
Monthly Average

Maxitnum for
Monthly Average

Maximum for
Monthly Average

0.043
, 0.019
4.515
0.005

, I

27.390
11.770

2,8'52.000
2.996

16.250
6.982

1,692.000
1.777

Maximum for
Any One Day

Maximum for
Any,One Day

,Maximum for
Any One Day,

Copper
Nickel
Ammonia (as N)
Cobalt

Pollutant or
Pollutant property

Copper
Nickel
Ammonia (as N)
Cobalt

(c) Nickel Reduction Decant BAT "

Pollutant or
Pollutant property

mg/kg (lb/mill~on Ibs) of nickel produced

(d) Nickel Wash Water BAT

NSPS are promulgated based on the performance achievable by the
application of chemical precipitation, sedimentation, and
multimedia filtration ('lime, settle, and filter) technology,
along with preliminarytreatment'consisting of ammonia steam
stripping for selected waste streams. The following NSPS are
promulgated for new sources,:

Pollutant6r
p6llutant property

'Copper
Nickel
Ammonia (as N)
Cobalt
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mg/kg (lb/million Ibs) of copper, nickel, and cobalt in
the crushed raw material

mg/kg (lb/miilion Ibs) of nickel produced

Copper 16.250 7.744
Nickel 6.982 4.697
Ammonia (as N) 1,69:2.000 743.900
Cobalt 1.777 0.889
TSS ~ 190.400 152.300
pH Within the raflge of 7.5 to 10.0 at all times

SECT - II

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

0.047
0.028
4.512
0.005
0.924

to 10.0 at all times

Maximum for
Any One Day

Maximum for
Any One Day

Maximum for
Any One Day

0.099
0.042

(as N) 10.260
0.011
1.155

Within the range of 7.5

PRIMARY NICKEL AND COBA:LT SUBCATEGORY

Pollutant or
Pollutant property

mg/kg (lb/million Ibs) of cobalt produced

Copper 27.390 13.050
Nickel 11.770 7.917
Ammonia (as N) 2,852.000 1,254.000
Cobalt 2.996 1.498
TSS 321.000 256.800

pH Within the range of 7.5 to 10.0 at all times

(c) Nickel Reduction Decant NSPS

Pollutant or
Pollutant property

(b) Cobalt Reduction Decant NSPS

Copper
Nickel
Ammonia
Cobalt
TSS
pH

Pollutant or
Pollutant property

(a) Raw Material Dust Control NSPS
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(d) Nickel Wash Water NSPS

Pollutant or
Pollutant property

Makirnum for
Any One Day

Maximum for
Monthly Average

mg/kg (lb/million Ibs) of nickel powder washed

mg/kg (lb/million lbs) of cobalt produced

mg/kg (lb/millionlbs) of copper, nickel, and cobalt in
the crushed raw mate.rial

PSES are not promulgated for this subcategory since there are no
indirect dischargers.

0.047
0.028
4.512
0.005

13.050
7.917

1,254.000
1. 498

Maximum for
Monthly Average

Maximum for
Monthly Average

0.021
0.013
1.985
0.002
0.406

to 10.0 at all times

0.099
0.042

10.260
0.011

3835

27.390
11.770

2,8~2.000

. 2.996

Maximum for
AnY,One Day

Maximum for
Any .one Day

0.043
0.019

(as N) 4.515
0.005
0.508

Within the range of 7.5

Copper
Nickel
Ammonia
Cobalt
TSS
pH

Pollutant or
Pollutant property

(a) Raw Material Dust Control PSNS

PSNS are promulgated based ~n 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 PSNS. are
promulgated for new sources:

Copper
Nickel
Ammonia (as N)
Cobalt

Pollutant or
Pollutant property

Copper
Nickel
Ammonia (as N)
Cobalt

(b) Cobalt Reduction Decant PSNS
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mg/kg (lb/million Ibs) of nickel produced

mg/kg (lb/million lbs) of nickel powder washed

SECT - II

0.021
0.013
1.985
0.002

7.744
4.697

743.900
. 0.889

Maxirnum for
Monthly Average

Maximum for
Monthly Average

0.043
0.019
4.515
0.005

16.250
6.982

1,692.000
.1.777

Maximum for
AnyOne Day

Maximum for
Any One Day

PRIMARY NICKEL AND COBALT SUBCATEGORY

EPA is not promulgating BC~ for this subcategory at this time.

Copper
Nickel
Ammonia (as N)
Cobalt

pollutant or
pollutant property

(d) Nickel Wash water PSNS

Copper
Nickel
Ammonia (as N)
Cobalt

pollutant or
pollutant property

(c) Nickel Reduction Decant PSNS
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: SECTION III,

INDUSTRY PROFIL,E

This section of the primary nickel and cobalt supplement
describes the raw materials and processes used in smelting and
refining primary nickel atid cobalt and presents a profile of .the
primary nickel and cobalt plants identified in this study.

Both nickel and cobalt can be produced from primary'and secondary
materials. Production of these metals is regulated under three
distinct subcategories: 'production of nickel from secondary
materials, production of' cobalt from secondary materials, and
production of nickel and cobalt from primary materials. This
subcategory consists of one plant which manufactures, primary
nickel and cobalt. Secondary nickel is regulated as a separate
subcategory, as ,is secondary cobalt (secondary cobalt, is
regulated with secondary tungsten).

The principle use for ,nickel is as an alloying agerit,
,particularly in the iron and steel products. Nickel imparts
strength' and corrosion re,sistance over a wide range of
temperatures. Cobalt's value is also'as an alloying element, and
is used for cutting tools, jet engine parts, electrical devices,
permanent magnets, catalysts, and pigments and dyes. ,Cobalt
imparts qualities such as heat,resistance, high strength~ wear
resistance, and magnetic properties.,

DESCRIPTION OF PRIMARY NICKEL AND COBALT PRODUCTION
i

The production of primary nickel and cobilt can be divided into
three principal processing steps: leaching, 'cobalt precipitation
and reduction, and nickel reduction. The primary nickel and
cobalt production process is presented schematically in, Figure
ITI-I (pag'e 3840), and described below.

RAW MATERIALS
. ~ '

Domestic primary nickel and cobalt production ~egin~ with an
imported copper-nickel":'coba~tore concentrate or matte.

LEACHING

The r.aw material, called matter is crushed and then ground in a
wet ball mill, prior to b~ing fed to a sulfuric acid leaching
system. . Dust and particulate matter from ,the crushing and
grinding area are controll~d by a baghouse. The dust and' fines
are slurried with water to facilitate ,transporting them from the
baghouse. Slurrying results in a process wastewater stream,.

In the leaching process, the ground matte is reacted with a
copper sulfate- sulfuric acid solution, in order to separate the
copper as a solid from the nickel and cobalt, which remain in

3837
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NICKEL REDUCTION

COBALT PRECIPITATION AND REDUCTION

SECT - IIIPRIMARY NICKEL AND COBALT SUBCATEGORY

1. Raw material dust control,
2. Cobalt reduction decant,
3. Nickel reduction decant, and
4. Nickel wash water.

Separation of nickel from cobalt is accomplished by precipitating
the cobalt and most impurities from solution with ammonium
persulfate. The nickel~containihg solution is routed to nickel
reduction.

solution. The solids, containing most of the copper, iron, and
some nickel and cobalt, are sent to the copper recovery circuit.
From this circuit, a recycle stream containing nickel and cobalt
is returned to the acid leaching process. The liquids produced
in the acid leaching process are sent to the nickel and cobalt
recovery system.

OTHER WASTEWATER SOURCES

The solids from the cobalt precipitation step are routed to a
cobalt purification system. Among other impurities, the solids
contain a large nickel concentration. The solids are dissolved
and then treated by the "pentammine process" in which ammonia is
added to the solution to form cobalt pentammine and nickel
diammine. After oxidizing the cobalt with air, acid is added to
the solution which causes the 'nickel and un-oxidized cobalt to
crystallize. These crystals are removed, and the cobaltic
pentammine solution is passed 'through an ion-exchange column 'to
remove any remaining traces of nickel. The nickel is recycled to
the nickel reduction process. The nickel-free cobalt solution is
converted to cobalt powder by reduction in a hydrogen autoclave
furnace. The liquid effluent,frorn the cobalt reduction furnace
is routed to the ammonium sulfate by-product recovery system.

Although a variety of processes are involved in primary nickel
and cobalt production, the significant wastewater sources that
are associated with the primar'y nickel and cobalt subcategory can
be subdivided as follows:

The nickel solution contains few impurities at this stage.
Reduction of nickel in solution to nickel powder is effected in
an autoclave. The liquid effluent from the autoclave contains a
large concentration of ammonium sulfate and is sent to an
ammonium sulfate by-product recovery process. The nickel powder
produced in the reduction furnace is washed with water which is
discharged to wastewater treatment.

There may be other wastewater streams associated with the primary
nickel and cobalt subcategory. These' streams may include

PROCESS WASTEWATER SOURCES
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stormwater runoff, maintenance and cleanup water, and noncontact
cooling and heating water (such as steam condensates from heat
exchangers). These wastewaters are not considered as part of this
rulemak-ing. EPA believes that the flows and pollutant loadings
associ-ated with these wastewater streams are insignificant
relative to the waste streams selectep and are best handled by
the appropriate permit authority on a case-by-case basis under
authority of· Section 402 ·of the Clean Water Act.

AGE, PRODUCTION, AND PROCESS PROFILE

The one primary nickel and cobalt plant in the United States is
located in Southern L04isiana in order to take advantage of
shipping lanes. This plant began operations in 1959, and came
under .i ts present ownership in 1973. Nickel production is
between 40,000 and 50,000 tons/year; and cobalt production is
less. than 1,000 tons/year.

3839
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FACTORS CONSIDERED IN SUBDIVIDING THE PRIMARY NICKEL AND COBALT
SUBCATEGORY

This section summarizes the factors considered during the
designation of the related subdivisions of the primary nickel and
cobalt sUbcategory. Production normalizing parameters for each
subdivision will also be discussed.

between the
production.

and nickel
wastewaters.

SECTION IV

SU,BCATEGORIZATION

;

The rationale for conside~ing segmentation of the primary nickel
and cobalt subcategory is based primarily on differences in the
production processes and raw materials used. Within this
subcategory, a number of different operations are performed,
which mayor may not have a water use or discharge, and which may
require the establishment of separate effluent limitations. While
primary nickel and cobalt is considered a single subcategory, a
thorough examination of the production~processeshas 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. Raw material dust ~ontrol,
2. Cobalt reduction decant,
3. Nickel reduction decant, and
4. Nickel wash water.

Raw material crushing and grinding creates a need for the first
subdivision - raw material dust control. Although a dry baghouse
is used to control dust and particulate matter generated by the
mills that crush and grind the raw material, water is used to
slurry the solids collected by the baghouse to the treatment
plant. .

Washing the nickel powder:produced in the hydrogen reduction
furnace creates a need for the fourth subdivision -nickel wash
water. This water is used to remove traces of acid and
impurities from the nickel:product. Excess solution containing
significant concentrations of ammonium sulfate decanted from the
nickel reduction autoclave creates a need for the third

These subdivisions follow directly from differences
processing steps of primary nickel and cobalt
Leaching, cobalt precipitation and reduction,
reduction each have various steps which may generate

The factors listed in Vol! I for general subcategorization were
each evaluated when considering subdivision of the primary
nickel and cobalt subcategory. In the discussion that follows,
the factors will be described as they pertain to this particular
subcategory. ;
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PRODUCTION NORMALIZING PARAMETERS

SECT - IV

production capacity
from consideration

more a, function of

Excess solution from the
a need £or the second

PRIMARY NICKEL AND COBALX SUBCATEGORY

OTHER FACTORS

Subdivision PNP

1. Raw material dust control copper, nickel, and cobalt in
the crushed raw material

2. Cobalt reduction decant cobalt produced

3. Nickel reduction decant nickel produced

4. Nickel wash water nickel powder washed

subdivision - nickel reduction decant.
cobalt reduction autoclave creates
subdivision -cobalt reduction decant.

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

As discussed previously, the effluent limitations and standards
developed in this document establish mass limitations on the
discharge of specific pollu~ant parameters. To allow these
regulations to be applied to plants with various production
capacities, the mass of pollutant discharged must be related to a
unit of production. This factor is known as the produetion
normalizing parameter (PNP). The PNPs for the four subdivisions
are as follows:

Other PNPs were considered. The use of
instead of actual production was eliminated
because the mass of pollutant generated is
true production than of installed capacity.

The PNP selected for raw material dust control is metric tons of
copper, nickel, and cobalt in the crushed raw material. This.PNP
was selected because the amount of water generated by this
process is most directly related to the amount of raw material
crushed, and the composition of the crushed raw material. Because
this plant recovers copper as~ell as nickel and cobalt-from the
crushed raw material, the appropriate PNP to select is metric
tons of copper, nickel, and cobalt in the crushed raw material.
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SECTION V

WATER USE AND:WASTEWATERCHARACTERISTICS

This section describes the characteristics of the wastewaters
associated with the primary J1,ickel and cobalt subcategory. Water
use and discharge rates are explained and then' summarized in
tables at the end of this ,section. Data used to characterize the
wastewaters are presented.: Finally, 'the specific source ,water
use and discharge flows, and wastewater characteristics for each
separate wastewater sourcaare discussed.

The two principal data sources used in the development of
effluent limitations and standards for this subcategory are data
collection portfolios (d~p) and field sampling results. Data
collection portfolios cOQtain information regarding wastewater
flows and production levels.

In order to quantify the pollutant discharge from primary nickel
and cobalt plants, a field sampling program was conducted. A
complete list of the pollutants considered and a summary of, the
techniques used in sampling and laboratory analyses are included
in Section V of, Vol'. I. Samples were analyzed for 124 of the ,126
priority pollutants and other pollutants deemed appropriate.
Because the analytical standard for TCDD was judged to be too
hazardous to be made generally available, samples were never
analyzed for this pollutaqt. Samples were also never analyzed
for asbestos. ' There 'is no reason to expect that TCDD or asbestos
would be present in nonferrous metals manufacturing wastewater.
In general, the samples were analyzed for three classes of
pollutants~ organic toxic pollutants, metal toxic pollutants"
and criteria pollutants t~hich includes both conventional and
noncol1ventional pollutants):.

, ,

No additional sampling dat,a for this subcategory were, obtained
from EPA sampling efforts or industry comments between proposal
and promulgation. Charact~rization of primary nickel and cobalt
subcategory wastewaters (Section V), and selection of pollutant
parameters for limitatio~ (Section VI) is based upon the same
data used at proposal.

As described in Section IV of this supplement, the primary nickel
and cobalt subcategory has been divided into four subdivisions or
wastewater sources, so that the promulgated regulation contains
mass discharge li~itations and standards for four unit processes
discharging' process wastew~ter.. , Differences in the wastewater
characteristics associatedi with these subdivisions are to be
expected. - ,For- this reason" wastewater streams corresponding to
each subdivision are .addressedsep.arately in the discussions that
follow. These wastewater sources are:

1. Raw material dust 60ntrol,
2. Cobalt reduction decant.

3843
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3. Nickel reduction decant, and
4. Nickel wash water.

WASTEWATER FLOW RATES

Data supplied by dcp responses were evaluated, and two flow·-to­
production ratios were calculated for each stream. The two
ratios, water use and wastewater discharge flow, are
differentiated by the flow value used in calculation. Water use
is defined as the volume of water required for a given process
per mass of nickel and cobalt ,product and is therefore based on
the sum of recycle and make-up flows to a given process.
Wastewater flow discharged after pretreatment or recycle (if
these are present) is used in calculating the production
normalized flow--the volume of wastewater discharged from a given
process to further treatment, disposal, or discharge per mass of
nickel and cobalt produced. Differences between the water use
and wastewater flows associated with a given stream result from
recycle, evaporation, and carry-over on the product. The
production values used in ,calculation correspond to the
production normalizing parameter, PNP, assigned to each stream,
as outlined in Section IV. As an example, nickel powder wash
water wastewater flow is related to nickel powder production. As
such, the discharge rate is expressed in liters of nickel wash
water discharged per metric ton of nickel powder washed.

The production normalized flows were compiled and statistically
analyzed by stream type. These production normalized water use
and discharge flows are presented by subdivision in Tables V-I
through V-4 (pages 3848 - 3~51) at the end of this section.
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 flows is presented in Sections IX X,
XI, and XII where representative BPT, BAT, NSPS, and pretreatment
discharge flows are selected ~or use in calculating, the effluent
limitations and standards.

WASTEWATER CHARACTERISTICS DATA

Data used to characterize the :vari.ous wastewaters associated with
primary nickel and cobalt production come from two sources--data
collection portfolios and analytical data from field sampling
trips.

DATA COLLECTION PORTFOLIOS

In the data collection portf61io, the primary nickel and cobalt
plant was asked to specify,the presence or absence of toxic
pollutants in its wastewater~ The plant indicated that toxic
organic pollutants were beli~ved to be absent from the effluent.
The plant stated that some of the priority metals were known to
be present in their effluent. This plant listed chromium,
copper, nickel, and zinc as khown to be present in the effluebt.
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FIELD SAMPLING DATA

In order to quantify the concentrations of pollutants present in
wastewater from primarY,nickel and cobalt plants, wastewater
samples were collected at the one plant. A diagram indicating
the sampling sites and co*tributing production processes is shown
in Figure V-I (page 3872).

The sampling data for the primary nickel and cobalt subcategory
are presented in Tables V-5 and V-6 (pages 3852 and 3862). The
stream codes displayed in Tables V~5 and V-6 may be used to
identify the location of each of the samples on the process flow
diagram in Figure V-I. Where no data are listed for a specific

'day of sampling, the wastewater samples for the stream were not
collected.

Several points regarding these tables should be noted. First,
the data tables include some samples measured at concentrations
copsidered not quantifiable. The base-neutral extractable, acid
extractable, and volatile organics generally are considered not
quantifiable at concentrations equal to or less than 0.010 mg/l.
Below this concentration, organic analytical results are not
quantitatively accurate; however, the analyses are useful to
indicate the presence ofa 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 ~steriskfor

pesticides).

Second, the detection limits shown on the data tables for metals
,and conventionalanq nonc,onventional pollutants are not the same
in all cases as the published detection limits for these
pollutants by the same analytical, methods. The detection limits
used were reported with the analytical. data and hence are the
appropriate, limits to apply to the data. Detection limit
variation can occur as a result of a number of laboratory­
specific, equipment-specific, and daily operator~specific

factors. These factors can include day-to~day differences in
machine calibration, variation in stock solutions, and variation
in operators.

Third, the statistical analysis of data includes some samples
measured at.concentrations considered not quantifiable. For data
considered as detected but below quantifiable concentrations, a
value of zero is used, for averaging. Priority o!£ganic,
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 ~ssigned a value of
zero in calculating the avyrage. Finally, priority metal values
reported as less than a certain value were considered as not
quantifiable, and consequently were assigned a value of zero in
the calculation,of the average.

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

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

WASTEWATER CHARACTERISTICS AND FLOWS BY SUBDIVISION

Since primary nickel and cobalt production involves four
principal sources of waste~ater and each has potentially
different ~haracteristics, and flows, the wastewater
characteristics and discharge rates corresponding to each
subdivision will be described separately. A brief description of
why the associated production procE~sses generate a wastewater and
explanations for variations of water use within each, subdivision
will also be discussed.

RAW MATERIAL DUST CONTROL

Primary nickel and cobalt raw material, called matte, is crushed
and ground prior to undergoing copper separation via a leaching
process. Dust and particul~tes generated by the crushing and
grinding operations may be controlled by a baghouse. Water is
used to slurry the collected material in the baghouse and
transport it to treatment. One plant reported gener~ting this
waste stream, as shown in Table V-I (page 3848). This table
shows water use and discharge rates for this waste stream.

Sampling data were collected on a combined process waste stream
which included raw material dust control water. The sampling
data are presented in Table V~5 (page 3852). The data presented
show copper, nickel, and ammonia above treatable concentrations.

COBALT REDUCTION DECANT

When cobalt is reduced in a hydrogen autoclave from a cobalt-rich
solution, excess solution, containing significant quantitiE~s of
ammonium sulfate, is decanted. Although the one plant currEmt,ly
generating this waste stream dpes not discharge it by means of a
by-product recovery operation, it may be discharged at some time
in the future. The need to discharge this waste stream may
result from poor marketability of the by-product or excessive
cost of operating the recove~y plant. Water use and discharge
rates for cobalt reduction decant are shown in Table V-2 (page
3849).

No samples were taken of this waste stream; however, it is
expected to have high concentrations of ammonia (as NH4+) and
sulfate (as S04=)' along vlith treatable concentrations of
priority metals, cobalt, and ~uspended sOlids.
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NICKEL REDUCTION .DECANT

When nickel is reduced in·a hydrogen autoclave from a nickel-rich
solution, the excess solution, containing significant quantities
of ammonium sulfate, is 'decanted. Although the one plant
currently generating thi$ waste stream does not discharge it by
means of a by~product recQvery operation, it may be discharged at
some time in the future. ·The need to discharge this waste stream
may result from poor marketability of the by-product or excessive
cost of operating the recovery plant. Water use and discharge
rates for this waste stream are shown in.Table V-3 (page 3850).

No samples were taken of this waste stream; however, it is
expected to have high concentrations of ammonia (as NH4+) and
sUlfate (as S04=), along with treatable concentrations of
priority metals (p~incipa~ly nickel) and suspended .solids.

NICKEL WASH WATER

After reducing primary 'nickel raw material to a powder in a
hydrogen autoclave, the nickel may be washed with water. This
produces a waste stream. One plant reported this waste stream,
and Table V-4 (page 3851) presents its water use and discharge
rates.

Sampling data were collected on a combined process waste stream
which included nickel wash ·water. The sampling data are
presented i~ Table V-5 {page 3852). The data show copper,
nickel, and ammonia above treatable concentrations; several
priority organics were detected.
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TABLE: V-I

RAW MATERIAL DUST CONTROL

WATER USE AND DISCHAGRE RATES FOR

77

Production'
Normalized'

Discharge Flow

3848

77

Production
Normalized

Water Use Flow

(l/kkg of copper, nickel and cobalt
in the crushed raw materials)

o

Percent Recycle
or reuse

PRIMARY NICKEL AND COBALT SUBCATEGORY SECT- V

1062

Plant
Code
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TABLE V-2

WATER USE AND DISCHAGRE RATES FOR

COBALT REDUCTION DECANT

(l/kkgof cobalt produced)

o

Production
Normalized

Discharge Flow

Production
Normalized

Water Use Flow

21398

3849

100

Percent Recycle
or reuse

Plant
Code

1062



WATER USE AND DISCHAGRE RATES FOR

PRIMARY NICKEL AND COBALT SUBCATEGORY SECT - V

NICKEL REDUCTION DECANT

o

Production
Normalized

Discharge Flow-- ---
12695

3850

Production
Normalized

Water Use Flow

TABLE V-3

(l/kkg of nickel produced)

100

Percent Recycle
or reuse

1062

Plant
Code
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TABLE V-4

WATER USE AND DISCHAGRE RATES FOR

NICKEL WASH WATER

(l/kkg of n~ckel powder washed)

Plant
Code·

1062

Percent Recycle
or reuse

o

Production
Normalized

Water Use Flow

33.87

3851

Production
Normalized

Discharge· Flow

33~87



Table V-S

PRIMARY NICKEL AND COBALT SUBCATEGORY
COMBINED WASTEWATER - INFLUENT TO TREATMENT

RAW WASTEWATER SAMPLING DATA ItJ
:::d
H

Stream Sample Concentrations (mg/l)
~
~

Pollutant Code Typef Source Day 1 Day 2 Day 3 ~
z

Toxic pollutants
H
()

:"!

1- acenaphthene 367 6 NO
tr:I
Lt

2. acrolein 367 1 NO ~
t:l

3. acrylonitrile 367 1 ND.
(1

w
0

(Xl

lJj

U1 J. benzene 367 1 *
~

N "t.

Lt
1-3

S. benzidine 367 6 NO Ul
c::
lJj

6. carbon tetrachloride 367 1 NO
(1
~
1-3
t:r:I

7 • chlorobenzene 367 1 NO Gl
0

8. l,2,4-trichlorobenzene 367 6 NO
~

9. hexachlorobenzene 367 6 NO Ul
t:r:I

1O. l,2-dichloroethane 367 1 NO
(1
1-3

11- l,l,l-trichloroethane 367 1 NO <:

12. hexachloroethane 367 6
11.11"\nu

13. l,l-dichloroethane 367 1 NO





Table V-5 (Continued)

PRIMARY NICKEL AND COBALT SUBCATEGORY
COMBINED WASTEWATER - INFLUENT TO TREATMENT

RAW WASTEWATER SAMPLING DATA
ttl
~
H

Stream Sample Concentrations (mg/l) s:

pollutant Code Typet Source Oay 1 Oay 2 Day ~
~

~

Toxic pollutants (Continued)
Z
H
()

28. 3,3'-dichlorobenzidine 367 6 NO
~
t,tj
t"I

29. ','-dichloroethylene 367 , NO .~
tj

30. ,,2_trans-dichloroethylene 367 1 NO ()
0

w 31. 2,4-dichlorophenoi 367 6 NO
tJ:I

(Xl

:J:.'

U1

t"I

~

1-3

32. ',2_dichloropropane 361 1 NO Ul
c:::

33. 1,3-dichloropropene 367 1 NO
tJ:I
()
:J:.'
1-3

34. 2,4-dimethylphenol 361 6 NO t.x:l
(j)
a

35. 2,4-dinitrotoluene 361 6 NO ~

36. 2,6-dinitrotoluene 36.1 6 NO
Ul

31. 1,2-diphenylhydrazine 367 6 NO
t,tj
()
1-3

38. ethylbenzene 361 1 NO
<:

39.· fluoranthene 361 ·6
... n.nu

40. 4-chlorophenyl phenyl ether 367 6 NO



TableV-5 (Continued)

PRIMARY NICKEL AND COBALT SUBCATEGORY
COMBINED WASTEWATER - INFLUENT TO TREATMENT

RAW WASTEWATER SAMPLING DATA

I'd
Sample Concentrations (mg/l) l;dStream

H·
8:

Pollutant Code Typet Source Day 1 Day 2 Day 3 ;po
l;dToxic Pollutants (C6~tinued) i-<:

~
H41. 4-bromophenyl phenyl ether 367 6 ND ()
~
tI:lbia(2-chloroisopropyl)ether t-I

42. 367 6 ND.
~

.- .

43. bia(2-choroethoxy)methane 367 6 ND t:J
()

w
44. methylene chloride 367 1 ND 0

00

tIl
U1

;po
U1

t-I45. methyl chloride (chloromethane) 367 1 ND 1-3

rn46. methyl bromide (bromomethane) 367 1 ND c:::
tIl
()bromoform (tribrbmomethane) ;po47. 367 1 ND 1-3
tI:l
(j)48. dichlorobromomethane 367 1 ND 0
l;d
i-<:49. trichlorofluoromethane 367 1 ND

50. dichlorodifluoromethane 367 ND rnI
tI:l
()
1-3

51. chlorodibromomethane 367 1 ND
52. hexachlorobutadiene 367 6 ND <:
53. h~xachlorocyclopentadiene 367 6 ND
54. isophorone 367 6 ND



Table V-S (Continued)

PRIMARY NICKEL AND COBALT SUBCATEGORY
COMBINED WASTEWATER - INFLUENT TO TREATMENT

RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)

Pollutant Code Typet Source Day 1 Day 2 Day 3 tU
::d
H

Toxic pollutants (Continued)

s:
~

55. naphthalene 367 6 ND
~
z
H

56. nitrobenzene 367 6 ND
()
?'l
lTJ

57. 2-nitrophenol 367 6 ND
t"1

~

w 58. ·4-nitrophenol 361. 6 ND
t1

00
U1

. _. -- .()

0"1 1;.0 2,4-dinitrophenol 367 6 ND
0
lJ:t

J J.

~
t"1

60. 4,6-dinitro-o-cresol 367 6 ND
t-3

Ul

61- N_nitrosodimethylamine 367 6 ND
c::
lJ:t
()
~

62. N_nitrosodiphenylamine 367 6 ND
t-3
lTJ
Gl

63. N_nitrosodi-n-propylamine 367 6 ND
0

~

64. pentachlorophenol 367 6 ND

65. phenol 367 6 ND
Ul
lTJ
()
t-3

66. bis(2-ethylhexyl) phthalate 367 6 .010

67. butyJ benzyl phthalate
"', ... h ND

<:
.)01 u

68. di-n-butyl phthalate 367 6 ND



Table V-5 (Continued)

PRIMARY NICKEL AND COBALT SUBCATEGORY
COMBINED WASTEWATER - INFLUENT TO TREATMENT

RAW WASTEWATER SAMPLING DATA

I1j

Sample Concentrations (mg/l) :::cJStream
H
8:::Pollutant Code Typet Source Day 1 Day 2 Day 3 iij

Toxic Pollutants (Continued) K:

Z
H69. di-n-octyl phthalate 367 6 ND ()
~
l:I:l
t"f70. diethyl phthalate 367 6 . ND
~71. dimethyl phthalate 367 6 ND t:I

()w 72. benzo(a)anthracene 367 6 ND 000
tJjOJ

;l>'-....J
t"f73. benzo(a)pyrene 367 6 ND 1-3

[/}74 •.. benzo(b)fluoranthene 367 6 ND c::
tJj
()
;l>'75. benzo(k)fluoranthane 367 6 ND 1-3
tt:l
Gl76. chrysene 367 6 ND 0
::t1
I-<:77. acenaphthylene 367 6 ND

78. anthracene 367 6 ND [/}

tt:l
()benzo(ghi)perylene 1-379. 367 6 ND

80. fluorene 367 6 ND <:
81- phenanthrene 367 6 ND
82. dibenzo(a,h)anthracene 367 6 NDI



Table V-5 (Continued).
PRIMARY NICKEL AND COBALT SUBCATEGORY

COMBINED WASTEWATER - INFLUENT TO TREATMENT
RAW WASTEWATER SAMPLING DATA

td
~

Stream Sample Concentrations (mg/l) Hs:
pollutant Code Typet Source Day 1 Day 2 Day 3~

Kl

Toxic Pollutants (Continued) z
H

.83. inden~ {1.2.3-c.d)pyrene 367 6
0

ND ~
l:rJ
t"1

84. pyrene 367 6 ND .~

85. tetrachloroethylene 367 1 ND
t:J

()
0

w 86 . toluene 367 1 *
tJ:l

. . (Xl ... - - -
:x>'

U1
t"1

(Xl

f-3

87. trichloroethylene 367 1 ND (Jl

c::

88. vinyl chloride (chloroethylene) 367 1 ND tJ:l
0
:x>'

89. aldrin 367 6 ND
f-3
l:rJ
(j)
0

90. dieldrin 367 6 ND ~

91- chlordane 367 6 ND
(Jl

92. 4.4'-DDT 367 6 ND l:rJ
()
f-3

93. 4.4 1 -DDE 367 6 ND
<:

94. 4.4'-DDD 367 6 ND

95. alpha-endosulfan 367 6 ND

96. beta-endosulfan 367 6 ND



Table V~5 (Continued)

PRIMARY NICKEL AND COB~LT SUBCATEGORY
COMBINED WASTEWATER - INFLUENT TO TREATMENT

RAW WASTEWATER SAMPLING DATA

to
Stream Sample Concentrations (mg/l) ~

HPollutant Code Typet Source Day 1 Day 2 Day 3 ~
:;0Toxic Pollutants (Continued) ~

Z
H97. endosulfan sulfate 367 6 ND ()
~
t;J:j. 98. endrin 367 6 ND t""1

>'z99. endrin aldehyde 367 6 ND tJ
()w 100. heptachlor 367 6 ND 000
ttlU1

.:J:.'1.0
t""1101. heptachlor epoxide 367 6 ND 1-3

Ul102. alpha-BHC 367 6 ND c:
ttl
()103. beta-BHC 367 6 ND :J:.'
1-3
tz:l
(j)104. gamma-BUC 367 6 NO 0

~105. delta-BHC 367 6 ND
106.· PCB-1242 (b) 367 6 NO Ul

tz:l
()107. PCB-1254 (b) 367 6 ND 1-3

108. PCB-1221 (b) 367 6 NO <:

109. PCB-1232 (c) 367 6 NO



Table V-5 (Continued)

PRIMARY NICKEL AND COBALT SUBCATEGORY
COMBINED WASTEWATER - INFLUENT TO TREATMENT

RAW WASTEWATER SAMPLING DATA
ttl

Stream Sample Concentrations (mg/l)
!;U
H

Pollutant Code Typet Source Day 1 Day 2 Day 3 ~
~

Toxic Pollutants (Continued) Z
H

110. PCB-1248 (c) 367 6 ND
()
~
l;tj

111. PCB-1260 (c) 367 6
t"1

ND
~

112. PCB-l016 (c) 367 6 ND t:l

()

LV
1-13.

0

cxr toxaphene· 367 6 ND tJj

O"l

~

0

t"1

114. antimony 367 6 0.019 8

til

115. arsenic 367 6 <0.10
c:::
tJj
()
~

117 • beryllium 367 6 0.001 8
trJ
(j)

118. cadmium 367 6 0.007
0

~

119. chromium (total) 367 6 <0.05

120. copp~r
367 6 1.43

Ul
trJ
()

lead 367 6 <0.005
8

122.

123. mercury 367 6 0.0002 -<:

124. nickel
",. .. £ 1,(\ l\
JO I 0 '"T".-

125. selenium 367 6 O. 18



tSample Type Code:

Table V-5(Continued)

PRIMARY NICKEL AND COBALT SUBCATEGORY
COMBINED WASTEWATER - INFLUENT TO T~EATMENT

RAW WASTEWATER SAMPLING DATA

1 - One-time grab
6 - 24-hour automatic composite

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

*Less than 0.01 mg/l.



Table V-6

PRIMARY NICKEL AND COBALT SUBCATEGORY
TREATED PLANT EFFLUENT

Stream Sample Concentrations (mg/l) ttl
!::d

Pollutant Code Typet Source Day 1 Day 2 Day 3~
:J>I

Toxic Pollutants ~

1- acenaphthene 364 6 ND
z
H
0
~

2. acrolein 364 1 ND l:I:I
t1

3. acrylonitrile 364 1 ND ~
tJ

4-. -ben-zene 364 1- ND 0

to,)

- 0-
tJj

co benzidine 364 6
:J>I

Q) 5.
ND t1

tv
8

6. carbon tetrachloride 364 1 ND -m
c::
tJj

7. chlorobenzene 364 1 ND
()
:J:>'
t-3

8. l,2,4-trichlorobenzene 364 6 ND
l:I:I
Gl
0

9. hexachlorobenzene 364 6 ND ~

10. 1~2-dichloroethane 364 1 ND Ul
l:I:I

11- l,l,l-trichloroethane 364 1 NO
()
1-3

12. hexachloroethane 364 6 NO <:

13. l,l-dichloroethane 364 1
I.T n.
1'1 LJ

14. l,l,2-trichloroethane 364 1 NO



. Table V-6 (Continued).
PRiMARY NICKEL AND COBALT SUBCATEGORY

TREATED PLANT EFFLUENT

Stream Sample Concentrations (mg/l) I1j
~

Pollutant Code Typet Source Day 1 Day 2 Day 3 ~
~

Toxic Pdllutants (Continued)
::0
.~19. 2-chloroethyl vinyl ether 364 1 ND z

H
(")
:"l

20. 2-chloronaphthalene 364 6 ND t:Ij
t"1

- ~. - -_..

~
21. "2 J 4,6 -trichlorophenol. 364 -, .- -6 ND

t122. p-chloro-m-cre"sol 364 6 ND ()

w

0
00

tJj
.0\

23. chloroform 364 1 * ~

w

t"1
f-324. 2-chlorophenol 364 6 ND rn
c:::
OJ25. 1,2-dichlorobenzene 364 6 ND ()

~
f-3
l:YJ

26. 1,3-dichlorobenzene 364 6 ND (j)
0
::tl27. 1,4~dichlorobenzene 364 6 ND ~

28. 3,3'-dichlorobenzidine 364 6 ND
rt.l
l:YJ29. 1,1~dichloroethylene 364 1 :* ()
f-330. 1,2-trans-dichloroethylene . 364 1 ND
<:31. 2,4-dichlorophenol 364 6 ND

32. l,2-dichloropropane 364 I ND



Table V-6 (Continued)

PRIMARY NICKEL AND COBALT SUBCATEGORY
TREATED PLANT EFFLUENT

ttl

Stream Sample Concentrations (mg/l)
~
Hs:

Pollutant Code Typet Source Day 1 Day 2 Day 3 ~

Toxic pollutants (Continued)

t<
Z
H

33. l,3-dichloropropene 364 1 ND
()
~
tzj
t"i

34. 2,4-dimethylphenol 364 6 ND
~

35. 2,4-dinitrotoluene 364 6 ND
t:l
()

LV 36. - 2,6 -dtni troto luene 364 6
0

ND lJj

00

~

m
t"i

tl:=> '1"7 l,2-diphenylhydrazine 364 6 ND
1-3

J f •
Ul

38. ethylben zene 364 1 ND
c:
lJj
()
~

39. fluoranthene 364 6 ND 1-3
tzj
G)

40. 4-chlorophenyl phenyl ether 364 6 ND
0

~

41- 4-bromophenyl phenyl ether 364 6 ND

42. bis(2-chloroisopropyl)ether 364 6 ND
Ul
tzj
()
1-3

43. bis(2-cnoroethoxy)methane 364 6 ND

44. methylene chloride 364 1 *
<:

45. methyl chloride (chloromethane) "'" 1 ND
,)0'+ ,

46. methyl bromide (bromomethane) 364 1 ND



Table"V-6 (Continued)

PRIMARY NICKEL AND COBALT SUBCATEGORY
TREATED PLANT EFFLUENT

"UStream Sample Concentrations (mg/l) l:tI
HPollutant Code Typet Source Day 1 Day 2 Day 3~
::0Toxic Pollutants (Continued)
K:
!:2;
H47. bromoform (tri bromomethane) 364 1 ND " 0
?l
t:Ij48. dichlorobromomethane 364 1 ND t'1

trichlorofluoromethane 364 1" ND ~49.
t:1

0
w 50. dichlorodifluoromethane 364 1 ND 0
(Xl

lJ:j
0"\"

~
U1

51- chlorodibromomethane 364 t'11 ND f-3

Ul52. hexachlorobutadiene 364 6 ND c:::
lJ:j
053. hexachlorocyclopentadiene 364 6 ND ~
f-3
tzj
G)54. isophorone 364 "6 ND a
~
t-<;55. naphthalene 364 6 ND

56. nitrobenzene 364 6 0.025 rn
I?=j
(")57. 2-n i trophenol 364 6 ND 8

58. 4-nitrophenol 364 6 ND <:
59. 2.4-dinitrophenol 364 6 ND
60. 4.6-dinitro-o-cresol 364 6 ND



Table V-6 (Continued)

PRIMARY NICKEL AND COBALT SUBCATEGORY
TREATED PLANT EFFLUENT

Stream Sample Concentrations (mgtl) ttl

pollutant Code Typet Source Day 1 Day 2 Day 3 ::0
H
:s

Toxic pollutants (Continued)
:J:l

~

61- N-nitrosodimethylamine 364 6 ND z
H
0

62. N-nitrosodiphenylamine 364 6 ND
:::-::
i::Ij
t1

63. N-nitrosodi-n-propylamine 364 6 ND ~
t::J

w. 64. pentachlorophenol .. 364 6 ND 0

00
0"1

o.

0"1

ttl

65. phenol 364 6 ND :J:l
t1
f-3

66. bis(2-ethylhexyl) phthalate 364 6 ND Ul
c:
ttl

67. butyl benzyl phthalate 364 6 * 0
:J:l
8

68. di-n-butyl phthalate 364 6 ND
i::Ij
G)
0

69. di-n-octyl phthalate 364 6
::0

ND .-::

70. diethyl phthalate 364 6 ND
-Ul

11- dimethyl phthalate 364 6 ND
i::Ij
0
f-3

72. benzo(a)anthracene 364 6 ND
<:

73. benzo(a)pyrene 364 &. NDu

74. benzo(b)fluoranthene 364 6 ND



Table V-'6 (Continued)

PRI~~RY NICKEL AND COBALT SUBCATEGORY
TREATED PLANT EFFLUENT

I'd
Stream Sample Concentrations (mg/l)" ~

'HPollutant Code Typet Source Day 1 Day 2 ~3~
-:;0

Toxic Pollutants (Continued) f<:

Z
H75. benzo(k)fluoranthane 364 6 ND ()
?':
tI:j

76. chrysene 364 6 ND t-t

:J>'
Z77. acenaphthylene - 364 6 -'NO-- - t;I-

()w 78. anthracene 364 6 ND 000
t:rJ0\
:J>'-...]

t-t79. benzo(ghi)perylene 364 6 ND 8
Ul80. fluorene 364 6 ND c:
t:rJ
()

8L phenanthrene 364 6 NO :J>'
8
tI:j
G)82. dibenzo(a,h)anthracene 364 6 NO 0
~
f<:83. indeno (1,2,3-c t d)pyrene 364 6 NO

84. pyrene 364 6 NO Ul
tI:j
()85. tetrachloroethylene 364 1 ND 8

86. toluene 364 1 * <
87. trichloroethylene 364 1 ND
88. vinyl chloride (chloroethylene) 364 1 ND ..



Table V-6 (Continued)

PRIMARY NICKEL AND COBALT SUBCATEGORY
TREATED PlANT EFFLUEN'r

<:

rn
tr:l
()
1-3

~
t:l

no
tJj
~
~
1-3

rn
c:::
tJj
n
~
t:t:I
Glo
~

**
**

**

**

**

**

**

**

**

**

**

**

**

**

~
~

Concentrations (mg/l) H
Source Day 1 Day 2 Day ~

~

Z
H
n
~
~

6

6

6

6

6

6

6"

6

6

6

6

6

6

6

Sample
Typet

364

364

364

364

364

364

364

364

364

364

364

364

364

364

Stream
CodePollutant

98. endrin

97. endosulfan sulfate

95. alpha-endosulfan

96. beta-endosulfan

94. 4,4'-DDD

93. 4.4'-DDE

92. 4,4'-DDT

91. chlordane

102. alpha-BHC

101. heptachlor epoxide

99. endrin aldehyde

100. heptachlor

Toxic Pollutants (Continued)

89. aldrin

90. dieldrin

w
ex>
0'1
ex>



Table V-b (Continued)

PRI~_~KY NICKEL AND COBALT JSUBCATEGORY
TREATED PLANT EFFLUENT

'"dStream Sample . Concentrations (mg/l) ~
HPollutant Code Typet Source Day 1 Day 2 Day 3!i5
~Toxic Pollutants (Continued)
~

2;beta-SHC 364 6 ** H
103.

n
~
tl:j104. gamma-SHC 364 6 ** t1

105. delta-HH(j 364 ·6 ** ~.
tj

()
w 106. PCS-1242 (b) 364 6 ** 0
<Xl

IJ1
0'1

~
\0 .107. PCB-1254 (b) 364 6 ** t"i

1-3

Ul108. PCS-1221 (b) 364 6 ** c:
IJ1
()109. PC8-:-1232 (c) 364 6 ** ~
J-3
tl:j110. PCB-1248 (c) 364 6 ** (j)
0::u
....::111- PCB-1260 (c) 364 6 **

112. PCB~1016 (c) 364 6 ** rn
tl:j
(')11 3. toxaphene 364 6 ** t-3

114. antimony 364 6 <0. 1 <:
115. arsenic 364 6 <0. 1
117. beryllium 364 6 o. OOHI \



Table V-6 (Continued)

PRIMARY NICKEL AND COBALT SUBCATEGORY
TREATED PLANT EFFLUENT

I-d

Stream Sample Concentrations (mg/l)
~
H
~

pollutant Code Typet Source Day 1 Day 2 Day 3 ?d
t-<:

Toxic pollutants (Continued) z
H

118. cadmium 364 6 (0.001
()
:;o:l
tI:J
I:i

119. chromium (total) 364 6 (0.056
~

120. copper 364 6 0.225
tJ

()

w lead

0

(Xl i 22. 364 6 (0.005 III

-...l

~

0

t"I

123. mercury 364 6 0.0033
t-:I
(fl

124. nickel 364 6 5.60
c
III
()
~

125. selenium 364 6 0.15
t-:I
tI:J
G.l

126. silver 364 6 (0.001
0

~

127. thallium 364 6 (0.05

128. zinc 364 6 0.067
(fl
tI:J
()
t-:I

Nonconventional pollutants

Ammonia Nitrogen 364 6
el\ l\

<:
JVU

Chemical Oxygen Demand 364 6 56.0



Table V-6 (Continued)

PRIMARY NICKEL AND COBALT SUBCATEGORY
TREATED PLANT EFFLUENT

0.46

<0.2

Stream Sample
Pollutant Code .!YI!et

Nonconventional Pollutants (Continued)

Cobalt 364 6

Phosphorus 364 6

. Conventional Pollutants
w

pH (standard units) 364 6
OJ
-....)

I-'

tSampleType Code: 1 - One-time grab
6 - 24-hour automatic composite

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

*LesB than 0.01 mg/l.

**LeS8 than 0.005 mg/l.

I-t:J
::0

Concentrations (mg/l) ~
Source Day 1 Day 2 Day ~

K;

2;
H
o
?'l
tl:j .
J:"i

>0

--8
0
012. 7 b:l
>0
J:"i
1-3

Ul
c::
b:l
0
~.

t-3
tx:l
Gl
0

~

Ul
tx:ln
f-3

I

<:
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Cobalt Reduction Decant

~
t1
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o
tl:I
):>I
t"1
1-3

U1
c:::
tl:I
()
):>I
1-3
t:Ej
Gl
o
~

I'd
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H

~
~
Z
H
()
~
t:Ej
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Figure V=l
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PRIMARY NICKEL AND COBALT SUBCATEGORY

SECTION VI

SELECTION OF POLLUTANTS

SECT - VI

This section examines chemical analysis data presented in Section
V and discusses the selection or exclusion of priority pollutants
for potential limitation. Also, conventional and nonconventional
pollutants are selected or excluded for limitation in this
section. The basis fot the regulation of' toxic and other
pollutants, along with a discussion of each pollutant selected
for potential limitation" is discussed in Section VI of Vol. I.
That discussion provides information about the nature of the
pollutant (i.e.,wh-ether 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 anq other animals; and behavior of the
pollutant in POTW at the ~oncentrations expected in jndustrial
discharges.

The discussion that follows describes the analysis that was
performed to select or exclude priority pollutants for further
consideration for limitations and standards. The data from
wastewater samples are cohsidered in this analysis. A combined
wastewater sample was tak~n of the influent to treat~ent, which
includes the two currently discharged process wastewater streams,
and other non-scope streams. Priority pollutants will be selected
for further consideration if they are present in concentrations
treatable by the technologies considered in this analysis. In
Sections IX through XII, a final selection of the pollutants to
be limited will be made, based on relative factors.

CONVENTIQNAL AND NONCONVENTIONAL POLLUTANT PARAMETERS SELECTED

This study examined samples one primary nickel and cobalt plant
for two conventional pollutant parameters (TSS and pH) and two
nonconventionalpollutant parameters (ammonia and cobalt).

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

ammonia
cobalt
total suspended solids (TSS)
pH

Ammonia is used extensively throughout the primary nickel and
cobait manufacturing process. Two of the wastewater streams,
nickel and cobalt reduction decants, contain very high
concentrations of ammonia. Ammonia is selected for limitation in
this subcategory because of its presence in high concentrations
in the nickel and cobalt reduction decant streams.

Cobalt was observed in the one raw wastewater sample in this

3873



TOXIC PRIORITY POLLUTANTS

TOXIC POLLUTANTS NEVER DETECTED

TOXIC POLLUTANTS NEVER FOUND ABOVE THEIR ANALYTICAL
QUANTIFICATION CONCENTRATION

SECT - VI

3874

pollutants listed in Table VI-2 (page 3881) were not
any wastewater samples from this subcate90ry.

they are not selected for consideration in
effluent limitations and standards.

benzene
toluene
antimony
arsenic
beryllium
chromium

4.
86.

114.
115.
117.
119.

PRIMARY NICKEL AND COBALT SUBCATEGORY

subcategory at a concentration of 4.6 mg/l. This concentration
is above the concentration considered achievable by treatment
technology (0.034 mg/l), and cobalt is expected to be present: in
the raw wastewater as a result of raw materials used. For these
reasons, cobalt is selected for regulation.

Although total suspended solids (TSS) was not analyzed for in
this subcategory, it is selected for regulation. This is because
TSS is expected to be present in the raw wastewater samples above
treatable concentration (2.6 mg/l), and 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.

The pH value observed was 7.6. Although this pH value is within
the 7.5 to 10.0 range considered desirable, effective removal of
toxic metals by precipitation requires careful control of pH.
Also, the combined waste stream may not accurately reflect the pH
values of the raw waste streams which may be outside the
desirable range. For these reasons, pH is selected for
limitation in this subcategory.

The frequency of occurrence of the priority pollutants in the
wastewater samples considered in this analysis is presented in
Table VI-l (page 3877). These data provide the basis for the
categorization of specific pollutants, as discussed below. Table
VI-l is based on the raw wastewater sampling data from stream
367. Stream 364 was sampled after treatment and was not used in
the frequency count.

The priority
detected in
Therefore,
establishing

The priority pollutants listed below were never found above their
analytical quantification concentration in any wastewater samples
from this subcategory; therefore, they are not selected for
consideration in establishing effluent limitations and standards.
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122.
126.
127.

lead
silver
thallium

"3875

120. copper
124. nickel

TOXIC POLLUTANTS PRESENT BELOW· CONCENTRATIONS ACHIEVABLE BY .
TREATMENT

bis (2-ethylhexyl) phthalate.
cadmium
mercury
selenium

pollutants listed below are selected for further
in establishing Ijmitations and standards for this

The priority pollutants selected are each discussed
list.

66.
118.
123.
125.

Mercury was detected above ltsanalytical quantification limit in
the one sample analyzed. . The observed concentration was 0.0002
mg/l. This value i~ belbw the concentration achievable by
treatment (0.036 mg/l). Therefore, mercury is not selected for
limitation. . '

The pollutants listed belo~ are not selected for consideration in
establishing limitations and standards because they were not
found in any wastewater samples from this subcategory above.
concentrations considered achievable by existing or available
treatment .. technologies ..; These pollutants· are discussed
individually£ollowing the list.

Bis (2-ethylhexyl) phthalate was detected at its analytical
quantification limit in the one sample analyzed. The observed
concentration was 0.01 mg/l, and this is equal to the
concentration achievable by treatment. Also, 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. For these reasons, bis (2-ethylhexyl) phthalate was
not selected for limitation.,

Selenium was detected above its analytical quantification limit
in the one sample analyzed. The observed concentration was 0.18
mg/l. This value is less than the treatable concentration (~.20

mg/l). Therefore, selenium is not selected for limitation.

TOXIC POLLUTANTS SELECTED FOR FURTHER CONSIDERATION IN-,-
ESTABLISHING LIMITATIONS ANQ STANDARDS

The priority
consideration
subcategory.
following the

Cadmium was detected above ,its analytical quantification limit in
the one sample analyzed. The observed concentration was 0.007
mg/l. This value is below the concentration achievable by
treatment (0.049 mg/l). ~herefore, cadmium is not selected for
limitation.
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Copper was detected above its treatable concentration (0.39 mg/l)
in the one sample analyzed. The observed concentration was 1.43
mg/l. Since copper was present in a concentration exceeding the
concentration achievable by identified treatment technology, it
is selected for consideration for limitation.

Nickel was detected above its treatable concentration (0.22 mg/l)
in the one sample analyzed. The observed concentration was 40.0
mg/l. Since nickel was present in a concentration exceeding the
concentration achievable by identified treatment technology, it
is selected for consideration for limitation.

SECT - VI

122. zinc

PRIMARY NICKEL AND COBALT SUBCATEGORY

Zinc was detected above its treatable concentration (0.23 mg/l)
in the one sample analyzed. The observed concentration was 0.377
mg/l. Since zinc was present in a concentration exceeding the
concentration achievable by identified treatment technology, it
is selected for consideration for limitation.



Table VI-l

FREQUENCY OF OCCURRENCE OF PRIORITY POLLUTANTS
PRlMAR~ NICKEL AND COBALT SUBCATEGORY

RAW WASTEWATER

t-eI
~
HAnalytical. Treatable

~tected ~teCted
~

fPantificatim Concentra- tlnber of Number of Detected Below Below Treat- Above Treat-
~

Concentratim tim Stre8ll3 Samples· QJantificatim able Concen- able Concen- I-<:
Pollutan~ (11811) (4) (1S/1Hb) Analyzed Analyzed 1m Concentrat lon tration tration

!2:
1. acenaphth81e 0.010 0.01 1 I 1 H

(J
2. acroleln 0.010 0.01 1 1 1

?:
3. acrylonltrile 0.010 0.01 1 I 1

tx:l
4. benzene 0.010 0.01 I I 1 t"f5. benzidlne 0.010 0.01 1 I 1

~
6. carbon tetrachlorlde 0.010 0.01 I I 17. chlorobenzene 0.010 O~OI I I 1

t:1. 8. 1.2.4-trlchlorobenzene 0.010 0.01 1 I 1
(J

9. hexachlorobenz81e 0.010 0.01 I 1 1
0

w
10. 1,2-dlchloroethane 0.010 0.01 1 I I

to

co
-..J II. I.I.I-trlchloroethane 0.010 0.01 1 I 1 ;x:,.
-..J 12. hE:l(ach loroethane 0.010 0.01 I I I t"f13•. I.I-dlchloroethane 0.010 0.01 I I 1 1-314. 1.I,2-trlchloroethane' 0.010 0.01 I I I en15. 1.1.2.2-tetrachloroethane 0.010 0.01 1 1 I c:

to
16. chloroethane 0.010 0.01 I 1 1

(J
17. bls(chlorOlllethyl) ether 0.010 0.01 I I 1 ;x:,.18. bls(2-chloroethyl) ether 0.010 0.01 I I 1 1-3
19. 2-chloroethyl vlnyl ether 0.010 0.01 I I 1 tzj

G:l
20. 2-chlorOll~thalene 0.010 0.01 I 1 1

0
. 21. 2.4.6-trl loroph8lO1 0.010 0.01 1 I I

~
22. parachloraaeta cresol 0.010 0.01 I I I23. chloroform 0.010 0.01 1 • .24. 2-chlorophenol 0.010 0.01 I25. 1.2-dlchlorobenzene 0.010 0.01 126. 1.3-dlchlorobenzene 0.010 0.01 I I Ul.

t:tJ
27. 1.4-dlchlorobenzene 0.010 0.01 1 1 1

0
28. 3.3'-dlchlorobenzldlne 0.010 0.01 I I 1

1-3
29. l.l-dlchloroethyl81e 0.010 0.01 I 1 I30. 1.2-trans-dlchloroethylene 0.010 0.01 131. 2. 4...JICIiIorophenol 0.010 0.01·' I

..:::::
32. 1.2-dlchloropropane 0.010 0.01 I 1 1

H
33. 1.3-dlchloropropyl81e 0.010 0.01 1 I •34. 2. 4-d lmethyIphenol 0.010 0.01 I



Table VI-l (Continued)

FREQUENCY OF OCCURRENCE OF PRIORITY POLLUTANTS
PRIMARY NICKEL AND COBALT SUBCATEGORY

RAW WASTEWATER
I'd
~
H

Analytical Treatable ~tected ~tected ~
<pantl flcatlon OJocentra- boor of tbDber of Detected Below Below Treat- AtxNe Treat-

~
Concentration tlon Streams Samples Q,Jantlflcation able Concen- able Concen-

Pollutant (~Jl)(a) (1IB/1) (b) Analyzed Analyzed ND Concentratlon tratlon tratlon Z
H

35. 2,4-dinitrotoluene 0.010 0.01 1 1 1
()

36. 2,6-dinltrotoluenc 0.010 0.01 1 1 1
:;:;::

37. l,2-diphenylllydrazine 0.010 0.01 1 1 1
trJ
t'i

38. ethylbenzene 0.010 0.01 1 1 1

39. fluoranthene 0.010 0.01 1 1 1 ~
40. 4-chlorophenyl phenyl ether 0.010 0.01 1 1 1

41. 4-bromopheny1 phenyl ether _ . 0.010 0.01 1 1 1
tl

42. blS(2-chlOroi80priryl) ether -0.010 0.01 1 1 1
()

w 43. bis(2-chloroethoxy methane 0.010 0.01 1 1 1
·0

lJj

CO 44. lllethylene chloride 0.010 0.01 1 1 1 :J:>'

-...] 45. methyl chloride 0.010 O.Oi I ! ! t'i
•

ex> 46. methyl brauide 0.010 0.01 1 1 1 1-3

47. brauoforlll 0.010 0.01 1 1 1 Ul

48. dich lorobrQ1lOOlethane 0.010 0.01 1 1 1 Q

49. trichlorofluoromethane 0.010 0.01 1 1 1
lJj

50. dichlorodlfluorauethane 0.010 0.01 1 1 1
()

51. cillorod ibrOOlOllCthane 0.010 0.01 1 1 1 ""1-3

52. hexachlorobutadiene 0.010 0.01 1 1 1 trJ

53. hexachlorocyclopentadiene 0.010 0.01 1 1 1
G1

54. i90phorooe 0.010 0.01 l 1 1
0
~

55. naphthalme 0.010 0.01 1 1 1 t<

56. nitrobenzene 0.010 0.01 1 1 1

57. 2-nitrophenol 0.010 0.01 1 1 1

58. 4-nitrophenol 0.010 0.01 1 1 1

59. 2,4-dinitrophenol 0.010 0.01 1 1 1 U1

60. 4,6-dinitro-o-cresol 0.010 0.01 1 1 1 trJ

61. N-nitrosodimethyla~ine 0.010 0.01 1 1 1
()

62. N-nitr08odiphenylallline 0.010 0.01 1 1 1
1-3

63. N-nitrosodi-n-propyla~ne 0.010 0.01 1 I 1

64. pentachlorophenol 0.010 0.01 1 1 1 <:
65. phe.'101 0.010 0.01 1 1 1 H

66. bis(2-ethylhexyl) .phthalate 0.010 0.01 1 i
67. butyl benzyl phthalate 0.010 0.01 1 1

68. dl-n-butyl phthalate 0.010 0.01 I 1



Table VI-l (Continued)

FREQUENCY OF OCCURRENCE OF PRIORITY POLLUTANTS
PRIMARY NICKEL AND COBALT SUBCATEGORY

RAW WASTEWATER

w
ex>
-....J
I.D

Pollutant-----
69. dl-n-octyl phthalate
70. diethyl phthalate
71. dllllethyl phthalate
72. benzo(a)anthracene
73. oenzo(a)pyrene
74. 3,4-benzofluoranthene
75. benzo(k)fluoranthene
76. chrysene
77• acenaphthylene
7a. anthracene (c)
79. benzo(gn l)pery lene
ao. fluorene
81. phenanth~ene (c)
d2. dlbenzo(a,h)anthracene
83. indeno(l, 2, ]-cd)pyrene
84. pyrene
85. tetrachlo~oethylene
aG. toluene
87. trichlo~oethylale

sa. vinyl chlorIde
89. aldrin
90. dieldrin
91. chlordane
92. 4,4' -WC
93. 4,4' -DOO
94. 4,4' -DDO
95. alpha-endosulfan
96, beta-endosulfan
97. endosulfan sulfate
9d.endrln
99. endrin aldehyde

100. heptachlor
101. heptachlor epoJCide
102. alpha-Iilk:
10>1. l>eta-Illk:

Analytical
Q.lantiflcation
COncentration >

(mgfl)(a)

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0;005
0.005
I). Oil5
0.005

Treatable
Concentra­

tion
(mg/l) (b)

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

·0.01
0.01
0.01

. 0.01
0.01
0.01
0.01
.0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

tbnber of
Streams

Analyzed

I
I
I
I
I
I
I
1
1
1
I
I
I
I
I
I
I
I
I

fbBber of
Samples

Analyzed ND

I
I
I
I

- 1

D:!tected8elow
QJanti tlcation
Concentration

~tected

lielow Treat­
able l.bncen­

tration

;g
H

~
Ultected ::0

Above Treat - t-<:
able Concen- 2:

tration H
()
~
t:J:j
t"1

- ~
t:l

n
o
ttl
;l>'
t"1
f-3

lJl
c:::
ttl
n
~
~
G)
o
~

[J)

~
n
f-3

<:
H



Table VI-l (Continued)

FREQUENCY OF OCCURRENCE OF PRIORITY POLLUTANTS
PRIMARY NICKEL AND COBALT SUBCATEGORY

RAW WASTEWATER

Analytical Treatable
QJanti fication Concentra- Number of
Concentration tion Streams

Pollutant (lIB/I) (a) (~/l)(b) Analyzed

104. gamma-BOC 0.005 0.01 1

105. delta-BHC 0.005 0.01 1

106. PCB-1242 (d) 0.005 0.01 1

107. PCB-1254 (d) 0.005 0.01 1

108. PCB-1221 (d) 0.005 0.01 1

109. PCB-1232 (e) 0.005 0.01 1

110. PCB-1248 (e) 0.005 0.01 1

lJJ 111. PCB-1260 (e) 0.005 0.01 1

<Xl 112. PCB-I016 (e) 0.005 ·0.01 1
<Xl 11 3. tQ)(aphene 0.005 0.01 1
a 114. antinuny 0.100 0.47 1

115. arsenic 0.010 0.34 1

116. asbestos 10 MR 10 MR 0

117. beryllium 0.010 0.20 1

118. caJrIlillD 0.002 0.049 1

119. chranium 0.005 0.07 1

120. copper 0.009 0.39 1

121. cyanide 0.02 0.047 0

122. lea:! 0.020 0.08 1

123. mercury 0.0001 0.036 1

124. nickel 0.005 0.22 1

125. selenium 0.01 0.20 1

126. silver 0.02 0.07 1

127. thallium 0.100 0.34 1

, 28. zinc 0.050 0.23 1
129. 2,3,7,8-tetrach·lorodibenzo- 0

p-d imdn (TCOD)

Nulllber of
Samples

Analyzed

1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1

Detected Below
Q.ulntificat ion

ND Concentration

~tected

Below Treat­
able Concen­

tration

Detected
tWove Trea t­
able Concen­

tration

tU
!:d
H

~
Z
H
()
~
l:J:j
t-t

~
t:J

()
a
tJj
~
t-t
1-3

{Jl

c:
tJj
()

~
l:J:j
(j)
a
~

{Jl
l:J:j
()
1-3

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

(b) Treatable conc~ltLatio,~ for metals are based on performance of lime precipitation, sedimentation, and filtration; for organics, treatable

concentrations are based on perfocmance of activated carbon.

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

<:
H
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TABLE VI-2

SECT - VI

TOXIC POLLUTANTS NEVER DETECTED

l~ acenaphthene
2. acrolein
3. acrylonitrile
5. benzidine
6. carbon tetrachloride (tetrachloromethane)
7. chlorobenzene
8. 1,2,4-trichlorobenzehe
9. hexachlorobenzene

10. 1~2-dichloroethane.

11. l,l,l-trichloroethane
12. hexachloroethane
13. l,l-dichloroethane
14. 1,1,2-trichloroethane
15. 1.1,2,2-tetrachloroethane
16. chloroethane
17. bis (chloromethyl) ether (deleted)
18. bis (2-chloroethyl) ether
19. 2-chloroethyl vinyl ether (mixed)
20. 2-chloronaphthalene·
21. 4,6-trichlorophenol
22. parachlorometa cresol
23. chloroform (trichloromethane)
24. 2-chlorophenol
25. 1,2-dichlorobenzene
26. 1,3-dichlorobenzene
27. 1,4-dichlorobenzene
28. 3,3'-dichlorobenzidine
29. l,l-dichloroethylene.
30. 1,2-trans-dichloroethylene
31. 2,4-dichlorophenol
32. 1,2-dichloropropane
33. ·1,2-dichloropropylene (1,3-dichloropropene)
34. 2,4-dimethylphenol
35. 2,4-dinitrotoluene
36. 2,6-dinitrotoluene
37. 1,2-diphenylhydrazine
38. ethylbenzene
39. fluoranthene
40. 4-chlorophenyl phenyl: ether
41. 4-bromophenyl phenyl ether
42. bis(2-chlo.roisopropyl) ether
43. bis(2-choroethoxy) methane
44. methylene chloride (dichloromethane)
45. methyl chloride (chloromethane)
46. methyl bromide (bromomethane)
47. bromoform (tribromomethane)
48. dichlorobromomethane:
49. trichlorofluoromethan~ (deleted)
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TOXIC POLLUTANTS NEVER DETECTED

50. dichlorodifluoromethane (deleted)
51. chlorodibromomethane
52. hexachlorobutadiene
53. hexachlorocyclopentadiene
54. isophorone
55. naphthalene
56. nitrobenzene
57. 2-nitrophenol
58. 4-nitrophenol
59. 2,6-dinitrophenol
60. 4,6-dinitro-o-cresol
61. N-nitrosodimethylamine
62. N-nitrosodiphenylamine
63. N.nitrosodi-n-propylamine
64. pentachlorophenol
65. phenol
67. butyl benzyl phthalate
68. di-n-butyl phthalate
69. di-n-octyl phthalate
70. diethyl phthalate
71. dimethyl phthalate
72. benzo (a)antnracene (1,2-benzanthracene)
73. benzo (a)pyrene (3;4-benzopyrene)
74. 3,4-benzofluoranthene
75. benzo(k)fluoranthane (11,12-benzofluoranthene)
76. chrysene
77. acenaphthylene
78. anthracene
79. benzo(ghi)perylene (l,ll-benzoperylene)
80. fluorene
81. phenanthrene
82. dibenzo (a,h)anthracene (1,2,5,6-dibenzanthracene!)
83. indeno (1,2,3-cd)pyrene (w,e,-o-phenylenepyrene)
84. pyrene
85. tetrachloroethylene
87. trichloroethylene
88. vinyl chloride (chloroethylene)
89. aldrin
90. dieldrin
91. chlordane (technical mixture and metabolites)
92. 4,4'-DDT
93. 4,4 -DDE(p,p'DDX)
94. 4,4'-DDD(p.p'TDE)
95. Alpha-endosulfan
96. Beta-endosulfan
97. endosulfan sulfate
98. endrin
99. endrin aldehyde

SECT - VI

TABLE VI-2 (Continued)
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TABLE VI-2 (Continued)

TOXIC POLLUTANTS NEVER DETECTED
i

100. heptachlor
101. heptachlor epoxide
102. Alpha-BHC
103. Beta-BHC
104. Garnma-BHC (lindane)
105. Delta-BHC .
106. PCB-1242 (Arochlor 1242)
107. PCB-1254 (Arochlor 1254)
108. PCB-1221 (Arochlor· 1221)
109. PCB-1232 (Arochlor 1232)
110. PCB-1248, (Arochlor 1248)
Ill. PCB~1260 (Arochlor 1260)
112. PCB-I016 (Arochlor 1016)
113. toxaphene .
116. asbestos (Fibrous)
121. cyanide* '
129. 2,3,7,8-tetra chlofodibenzo-p-dioxin (TCDD)

*We did not analyze for this pollutant in samples of raw
wastewater from this subcategory. This pollutant is not
believed to be present based on the Agency's best engineering
judgment which includes consideration of raw materials and
process operations.
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SECTION VII

CURRENT CONTROL AND TREATMENT PRACTICES

CONTROL AND. TREATMENT TECHNOLOGIES

RAW MATERIAL DUST CONTROL

furnace
to a by­
ammonium

The preceding sections of this supplement discussed the sources,
flo\olS, and characteristics of the wastewaters from primary nickel
and cobalt plants. This section summarizes the description of
these wastewaters and indi9ates the treatment technologies which
are currently practiced in the primary nickel and cobalt
subcategory for each wastewater stream. Secondly, this section
presents the control and treatment technology options which were
examined by the Agency for possible application to the primary
nickel and cobalt subcategory.

This section presents a ,summary of the control and treatment
technologies that are cur~ently applied to each of the sources
generating wastewater in this subcategory. As discussed in
Section V, wastewater associated with the primary nickel and
cobalt subcategory is characterized by the presence of the toxic
metal pollutants and suspended solids. This analysis is
supported by raw (untreated) wastewater da"ta presented for a
combined waste stream in Section V. Generally, these pollutants
are present in each of the waste streams at treatable
concentrations, and these waste streams are commonly combined for
treatment. 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~ The one
plant in this subcategory currently has a combined wastewater
treatment system, consisting of chemical precipitation,
sedimentation, and filtration. Two options have been selected
for consideration for BPT, BAT, NSPS, and pretreatment in this
subcategory, based on combined treatment of' these compatible
waste streams.
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Copper matte is crushed and ground as a preliminary step in the
processing of primary nickel and cobalt. Dust and particulates
generated by the crushing and grinding operations are controlled
with a dry baghouse, and then slurried with water for
transportation to treatment. One plant treats this waste stream
as a combined wastewater with chemical precipitation,
sedimentation, and filtration prior to direct discharge.

COBALT REDUCTION ,DECANT

The excess solution from the cobalt reduction autoclave
is discharged, along with the nickel reduction decant,
product recovery system. In by-product recovery, the
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NICKEL WASH WATER

There is
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NICKEL REDUCTION DECANT

OPTION C

OPTION A

The Option A treatment scheme consists of ammonia steam stripping
preliminary treatment to reduce the concentration of 'ammonia in
selected streams, and chemical precipitation and sedimentation
technology. Specifically, lime or some other alkaline compound
is used to precipitate metal ions as metal hydroxides. The metal
hydroxides and suspended solids settle out and the sludge is
collected. Vacuum filtration is used to dewater sludge.

sulfate values are recovered in a fertilizer product.
no wastewater treatment for this stream.

CONTROL AND TREATMENT OPTIONS

After reducing nickel to powder in a hydrogen furnace, the powder
is washed with water. The wastewater produced here is combined
with other wastes and treated using lime, settle, and filter
technology described for the previous waste stream. Nickel wash
water is discharged directly after treatment.

Option A for the primary nickel and cobalt subcategory requires
control and treatment technologies to reduce the discharge of
wastewater pollutant mass.

The Agency examined two control and treatment technology options
that are applicable to the primary nickel and ,cobalt
subcategory. The options selected for evaluation represent a
combination of preliminary treatment technologies applicabll:! to
individual waste screams and end-of-pipe treatment technolot;ies.
The effectiveness of these technologies is presented in Section
VII of the General Development Document.

Option C for the primary nickel and cobalt subcategory consists
of all control and treatment requirements of Option A (anmonia
steam stripping, chemical precipitation, and sedimentation) plus
multimedia filtration technology added at the end of the Option A
treatment scheme. Multimedia filtration is used to remove
suspended solids, including;. precipitates of metals, beyond the
concentration attainable by gravity sedimentation. The filter
suggested is of the gravity, mixed-media type, although other
forms of filters, such as rapid sand filters or pressure filters
would perform satisfactorily. The addition of' filters also

The excess solution from the nickel reduction autoclave furnace
is discharged to a by-product 'recovery system. Iri by-product
recovery, the ammonium sulfate values are recovered in. a
fertilizer product. There is no wastewater treatment for this
stream.
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provides consistent removal during periods of time in which there
are rapid increases in flows or loadings of pOllutants . to the
treatment system.
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'SECTION VIII

COSTS, ENERGY AND NONWATER QUALITY ASPECTS

3889

COST METHODOLOGY

OPTION C

been
The
and
and

As discussed in Section VII, two treatment options have
developed for existing primary nickel and cobalt sources.
treatment schemes for each option are summarized below
schematically presented in Figures X-I and X-2 (pages 3916
3917).

OPTION A

Option A consists of ammonia steam stripping preliminary
treatment, where required and chemical precipitation and
sedimentation end-of-~ipe technology.

Option C consists of all control and treatment technology for
Option A (ammonia steam stripping preliminary treatment, chemical
precipitation and sedimentation) plus multimedia filtration
technology added at the end of the Option A treatment scheme.

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

TREATMENT OPTIONS FOR EXIS~ING SOURCES

A detailed discussion, of the methodology used to develop the
compliance costs' is presented in Section VIII of the General
Development Document. Plant-by-plant compliance costs for the
nonferrous metals manufacturing category have been revised as
necessary following proposal. These revisions calculate
incremental costs, above treatment already in place, necessary to
comply with the promulgated effluent limitations and standards
and are presented in the administrative record supporting this
regulation. A comparison of the costs developed for proposal and
the revised costs for the final regulation are presented in Table
VIII-l (page 3893) for the direct discharger.
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(1) Caustic is used instead of lime in chemical precipita­
tion for this plant, because the one direct discharger
in the subcategory currently uses caustic.

(2) Raw material dust control wastewater is assumed to
have a pH = 5 because of sulfides present, and a
concentration of TSS = 12 mg/l. Nickel wash water is
also assumed to have pH = 5 and a concentration of
TSS = 12 mg/l.

nickel and
solid 'ilaste
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(3) Sampling data indicate that the raw material dust con­
trol and nickel wash waste streams contain treatable
concentrations of ammonia. However, examination .of
the processes involved and correspondence with plant
personnel indicate that the reported ammonia level is
not due to the presence of ammonia in the process
streams. Rather, ammonia enters the treatment system
influent (sample number 367) through spills in the
process areas. Consequently, these two process
streams do not require ammonia steam stripping.

Each of the general assumptions used to develop compliance costs
is presented in Section VIII of the General Development Document.
Each subcategory contains a unique set of waste streams requiring
certain subcategory-specific assumptions to develop compliance
costs. The major assumptions relevant to cost estimates for thB
primary nickel and cobalt subcategory are discussed briefly
below.

NONWATER QUALITY ASPECTS

Nonwater quality impacts specific to the primary
cobalt subcategory, including energy requirements,
and air pollution, are discussed below.

Revised direct discharge compliance cost estimates for this
subcategory reflect a correction in the treatment-in-place credit
assumptions made at proposal. Plant 1062 presently operates
chemical precipitation, sedimentation, and filtration, and treats
a combined wastewater consisting of nonferrous metals
manufacturing wastewater and plant stormwater. Because
stormwater is the major component of the wastewater, and because
it is not in the scope of this regulation, compliance costingi at
proposal estimated the cost to segregate. process wastewater and
treat it in a separate treatment system. However, treatment­
inplace credit for lime and settle was incorrectly attributed to
the plant; therefore, proposal costs did not accurately reflect
the cost to the direct discharger for compliance with the
proposed and promulgated rulemaking. EPA believes that the
existing filter can continue to be used if a holding tank is
installed after lime and settle treatment of raw material. dust
slurry water and nickel wash water. The costs for this holding
tank are included in EPA's compliance cost estimate. The re~,ised

compliance cost estimates prepared for promulgation are presE~nted

in Table VIII-I.
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ENERGY REQUIREMENTS

The methodology used for determining the energy requ~rements for
the various options is discussed in Section VIII of the General
Development Document. E'nergy·requirements for the two options
considered are estimated at 20,600 kwh/yr and 28,570 kwh/yr for
Options A and C, respectively. Option C, which includes
filtration, increases energy. consumption over Option A by
approximately 39 percent. Option C represents less than 1
percent of a typical plaht's electrical energy usage. It is
therefore concluded thatt~e energy requirements of the treatment
options considered will have no significant impact on total plant
energy consumption.

SOLID WASTE

Sludge generated in the primary nickel and cobalt subcategory is
due to the precipitation of metal hydroxides and carbonates using
lime or various other chemicals. Sludges associated with the
primary nickel and cobalt subcategory will necessarily contain
quantities of toxic metal pollUtants. These sludges are not
subject to regulation as hazardous wastes since wastes generated
by primary smelters and:refiners are currently exempt from
regulation by Act of Congress (Resource Conservation and Recovery
Act (RCRA), Section' 3001(b», as interpreted by' EPA. If a smal'l
excess of lime is added during treatment, the Agency does not

. b.eli.eve. these sludges woulq be identified as hazardous under RCRA
in any case. (Complianc~ costs include this amount of lime.)
This judgment is based on the results of Extraction Procedure
(EP) toxicity tests performed on similar sludges (toxic metal­
bearing sludges) generated by other categories such as the iron
and steel industry. A small amount of excess lime was added
during treatment, and the 'sludges subsequently generated passed
the toxicity test4 See CFR B261.24. 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 guideliries are not expected to be hazardous,
generators of these wastes must test the waste to determine if
the wastes meet any of thechar~cteristicsof hazardous waste.

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 tb point of final disposition. EPA's
gener-ator standards would require gener~tors of hazardous
nonferrous metals manufact~ring wastes to meet containerization,
labeling, recordkeeping, and teporting 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 ~ 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
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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), and 47 FR 32274 (July 26, 1982).

Even if these wastes are not identified as hazardous~ they still
must be disposed of in compli~nce 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.

Sludge generation for the primary nickel and cobalt subcategory
is estimated at 10.41 metric tons per year when implementing the
promulgated BPT technology. Sludge generation for promulgated
BAT is not expected to be significantly different.

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, and multinledia
filtration. Ammonia steam stripping yields an aqueous a~lonia
stream. The other technologies transfer pollutants to Holid
waste and are not likely to transfer pollutants to air.
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Table VIII-1

COST OF COMPLIANCE FOR THE PRIMARY NICKEL AND COBALT SUBCATEGORY
DIRECT DISCHARGERS
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BEST PRACTICABLE CONTROL TECHNOLOGY CURRENTLY AVAILABLE

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 w~re
sampled and the wastewaters analyzed. 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 oh the type of discharge, whether it be
direct or indirect. As explained in Section IV, the primary
nickel and cobalt subcategory has been subdivideq into four
potential wastewater sourbes. Since the water use, discharge
rates, and' p61lutant ~haracteristics of each of these
wastewaters is potentially unique, effluent limitations will be
developed for each of the four subdivisions.

was followed
The first

account for

SECT - IX

SECTION IX

PRIMARY NICKEL AND COBALT SUBCATEGORY
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For each of the subdivisions, a specific approach
for the development of IBPT mass limitations.
requirement to calculate these limitations is to

This section defines the effluent charadteristics attainable
through the application pf best practicable control technology
currently available' (BPT). BPT reflects·the existing performance
by plants of various£izes, ages, and manufacturing processes
within the primary nickel and cobalt 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 BPTinclude the total 'cost
of applying'the technology in relation to the effluent reduction
benefits from such application, the age 'of equipment and
facilities involved, the manufacturing processes 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, BP1 may be transferred from a different
subcategory or category. '. Limitations based on transfet of
technology are supported by a rationale concluding that the
technology is,indeeditrartsferable, and a reasonable prediction
that it will be capable cif achieving the prescribed effluent
limits BPT focuses on end~of-pipe treatment rather than process
changes or internal controls" e~cept where such practices are
common industry practice. .
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Production normalized flows for each subdivision were then
analyzed to determine the flow to be used as part of the basis
for BPT mass limitations. The selected flow (sometimes referred
to as a BPT regulatory flow or BP~~ discharge flow) reflects the
water use controls which are common practices within the
category. The BPT regulatory 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.

The second requirement to calculate mass limitations is the set
of concentrations that are achievable by application of the BPT
level of treatment technology. Section VII discusses the various
control and treatment technologies which are currently in place
for each wastewater source. In most cases, the current control
and treatment technologies consist of chemical precipitation and
sedimentation (lime and settle technology) and a combination of
reuse and recycle to reduce flow. Ammonia steam stripping is
applied to streams with treatable concentrations of ammonia.

SECT - IXPRIMARY NICKEL AND COBALT SUBCATEGORY

production and flow variability from plant to plant. Therefore,
a unit of production or production normalizing parameter (PNP)
was determined for each waste stream which could then be related
to the flow from the process to determine a production normalized
flow. Selection of the PNP for each process. element is discussed
in Section IV. Each process within the subcategory was then
analyzed to determine which subdivisions were present, the
specific flow rates generated for each subdivision, and the
specific production normalized flows for each subdivision. This
analysis is discussed in detail in Section V. Nonprocess
wastewaters such as rainfall runoff and noncontact cooling water
are not considered in the analysis.

Using these regulatory flows and the achievable concentrati.ons,
the next step is to calculate mass loadings for each waste~7ater

source or subdivision. This calculation was made on a stream-by
stream basis, primarily because plants in this subcategory may
perform one or more of the operations in various combinations.
The mass loadings (milligrams of pollutant per kilogram of
production - mg/kg) are based on multiplying the BPT regulatory
flow (l/kkg) by the concentration achievable by the BPT level of
treatment technology (mg/l) for each pollutant parameter to be
limited under BPT. These mass loadings are published in the
Federal Register and in CFR Part 421 as the effluent limitations.

The mass loadings which are al.lowed under BPT for eCj.ch plant will
be the sum of the individual mass loadings for the various
wastewater sources which are found at particular plants.
Accordingly. all the wastewater generated within a plant may be
combined for treatment in a single or common treatment system,
but the effluent limitations for these combined wastewaters are
based on the various wastewater sources which actually contribute
to the combined flow. This method accounts for the variety of
combinations of wastewater sources and production processes which
may be found at primary nickel and cobalt plant&.
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INDUSTRY COST AND POLLUTANT REMOVAL ESTIMATES

Chemical analysis data were collected of raw waste (treatment

and
X_I'

each
X-2
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The technology basis for the proposed and promulgated BPT
limitations is Option A, chemical precipitation and sedimentation
technology to remove metals and solids from combined wastewaters
and to control pH, and amm?nia steam stripping to remove ammonia.

Chemical precipitation and sedimentation technology is already
in-place in the subcategory. The pollutants specifically
promulgated for regulation at BPT are copper, nickel, cobalt,
ammonia, TSS, and pH.

The methodology for calculating pollutant removal estimates
plant compliance costs is discussed in Section X. Table
(page 3911) shows the pollutant removal estimates for
treatment option. Compliance costs are presented in Table
(page 3912).

BPT'OPTION SELECTION

The Agency usually establishes wastewater limitations in terms of
mass rather than concentLation. 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
apprbpriate limitation foi each plant.

Ammonia steam stripping is demonstrated at six facilities in the
nonferrous metals manufacturing category. These facilities are
treating ammonia-bearing' wastewaters associated with the
production of primary tungsten, primary columbium and tantalum,
primary molybdenum, secondary tungsten and cobalt, and primary
zirconium and hafnium. EPA believes that performance data from
the iron and steel manufacturing category provide a valid measure
of this technology's performance on nonferrous metals
manufacturing category wastewater because raw wastewater
concentrations of ammonia 'are of the same order of magnitude in
the respective raw wastewater matrices.

In balancing costs in relation to pollutant removal estimates.
EPA considers the v61ume a~d 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 hot r~quire or permit consideration of water
quality problems attributable to particular point sources or
industries, or water quality improvements in particular water
quality bodies. Accordingly, water quality considerations were
not; the basis for selecting the proposed or promulgated BPT.
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WASTEWATER DISCHARGE RATES
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More stringent technology options were not selected for BPT Bince
they require in-process changes or end-of-pipe technologies less
widely practiced in the subcategory, and, therefore, are more
appropriately considered under'BAT.

The r~w 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
nickel and cobalt subcategory should have ammonia concentrations
on a similar order of magnitude.

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 stripping technology and are contained with 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. .

In addition, data submitted by a ~rimary columbium-tantalum
plant, which also has significant raw ammonia levels, veri.fies
the promulgated steam stripping performance values.

Implementation of the promulgated BPT limi tations will re~move

annually an estimated 241 kg of toxic metals. The Agency
projects capital and annual costs of $71,400 and $27,200 (1982
dollars), respectively for the discharging facility to achieve
the promulgated BPT regulations. The BPT treatment configuration
is presented in Figure IX-I (page 3904).

The Agency has verified the promulgated steam stripping
performance values using steam stripping data collected at a
primary zirconium and hafnium plant which has raw ammonia le:vels
as high as any in the nonferrous metals manufacturing category.
Data collected by the plant represent almost two years of daily
operations, and support the long-term mean used to est~blish

treatment effectiveness.

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. Tpe discharge rate is used with the
achievable treatment conce~trations to determine BPT effluent
limitations. Since the d).scharge 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 (page 3901). 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 th~ waste stream
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NICKEL WASH WATER
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in question. These production normalizing parameters, or PNPs,
are also listed in Table IX-I.

Section Y of this documen~further describes the discharge flow
rates and presents the water use and discharge flow rates for
each subdivision by plant in Tables Y-l through Y-4.

The BPT wastewater discharge rate used at proposal and
promulgation for raw material dust control is 77 liters/kkg (18.5
gal/ton) of copper, nickel, and cobalt in the crushed raw
material. This rate is allocated only for those plants which
produce nickel and cobalt ~rom an ore concentrate raw material
and transport dust, from ~hebaghouse over the crushing and
grinding operations with a water slurry system. Water use and
wastewater discharge rates are presented in Table V-I (page
3848). The BPT flow is based on the reported rate of 77
liters/kkg). '

COBALT REDUCTION DECANT

RAW MATERIAL DUST CONTROL

The proposed and promulgated BPT wastewater dischatge rate f6r
nickel reduction decant is 12,695 liters/kkg (3,042 gal/ton) of
nickel produced. The BPT flow is based on the water use rate
reported by the only plant with this process waste stream, as
shown in Table Y-3 (~age 3850). This rate is allocated only for
those plants· which reduce nickel from solution in a hydrogen
autoclave, and decant excess solution.

The BPT wastewater discharg~ rate used at proposal and
promulgation for cobalt reduction decant is 21,398 liters/kkg
(5.128 gal/ton) of cobalt produced. The BPT flow is based on the
water use rate reported, as shown in Table Y-2 '(page 3849). This
rate is allocated only for those plants which reduce cobalt from
solution in a hydrogen autoclave, and decant excess solution.

REGULATED POLLUTANT PARAMETERS

The raw wastewater concentrations from individual operations and
the ,subcategory as a who~e were examined to select certain
pollutant parameters for :limitation. This examination and

The proposed and promulgated BPT wastewater discharge rate for
nicke~ wash water is 33.87 liters/kkg (8.12 gal/ton) of nickel
powder washed. This rate .is allocated only for those plants
which produce nickel from primary sources via a hydrogen
reduction autoclave, and th~n wash the product with water. Water
use and wastewater discharge rates are presented in Table Y-4
(page 3851)~ The BPT flow is based on the reported rate of 33.87
liters/kkg.
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EFFLUENT LIMITATIONS

The pollutant concentrations achievable by application of the BPT
technology are discussed in Section VII of this supplement. 'rhese
achievable 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
kilogram of product represent the BPT effluent limitations and
are presented in Table IX-2 (page 3902) for each individual waste
stream.

SECT - IXPRIMARY NICKEL AND COBALT SUBCATEGORY

evaluation was presented in Section VI. A total of six
pollutants or pollutant parameters were selected for limitation
under the promulgated BPT and are listed below:

120. copper
124. nickel

ammonia (as N)
cobalt
total suspended solids (TSS)
pH



Table IX-l

BPT WASTEWATER DISCHARGE RATES FOR THE'
PRIMARY NICKEL AND COBALT SUBCATEGORY

W
\0
o
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BPT Normalized
Discharge Rate

Wastewater Stream . l/kkg gal/ton

1- Raw Material Dust 77 18.5
Control

2. Cobalt Reduction 21,398 5,128
Decant

3. Nickel Reduction 12,695 3.042
Decant

4. Nickel Wash Water 33.87 8. 12

Production
Normalizing Parameter

Copper, nickel, and cobalt in
the crushed raw material

Cobalt produced

Nickel produc~d

Nickel powder washed
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*Regulated Pollutant

SECT - IX

21.400
27.180
13.050

1,254.000
1.• 926

417.300
10.0 at all times

Maximum for
monthly average

0.077
0.09a
0.047
4.51:2
0.007
1.50:2

to 10.0 at all times

Maximum for
monthly average

TABLE IX-2

40.660
41.080
31.240

2,852.000
4.494

877.300
range of. 7.5 to

Maximum for
anyone day

Maximum for
anyone day

Within the

0.146
0.148
0.112

10.260
0.016
3.157

Within the range of 7.5

mg/kg (lb/million lbs) of cobalt produced

mg/kg (lb/mili1on lbs) of copper, nickel, and
cobalt in the crushed raw material

PRIMARY NICKEL AND. COBALT SUBCATEGORY

*Copper
*Nickel

Zinc
*Ammonia
*Cobalt
*TSS
*pH

BPT MASS LIMITATIONS FOR THE PRIMARY NICKEL
AND COBALT SUBCATEGORY

*Copper
*Nickel

Zinc
*Ammonia
*Cobalt
*TSS
*pH

Pollutant or
pollutant property

(b) Cobalt Reduction Decant BPT

Pollutant or
pollutant property

(a) Raw Material Dust Control BPT
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*Regulated Pollutant

BPT MASS LIMITATIONS FOR THE PRIMARY NICKEL
AND COBALT SUBCATEGORY

SECT - IX

Maximum for
monthly average

12.700
16.120

7.744
743.900

1.143
247.600

to 10.0 at all times

Maximum for
monthly average,

0.034
0.043
0.021
1.985 .
0.003
0.660

to 10.0 at all times

Maximum for
anyone day

Maximum for
anyone day

TABLE IX-2 (Continued)

24.120
24.370
18.530

1,692.000
2.666

520.500
Within the range of 7.5

0.064
0.065
0.050
4~515

0.007
1.389

Within the range of, 7.5

mg/kg (lb/miliion Ibs) of nickel produced

mg/kg (lb/mLllion Ibs) of nickel powder washed

PRIMARY NICKEL AND COBALT SUBCATEGORY

Pollutant or
pollutant property

(c) Nickel Reduction'Decant BPT

*Copper
*Nickel

Zinc
*Amrnonia
*,Cobalt
*TSS
*pH

*Copper
*Nickel
Zinc

*Ammonia
*Cobalt
*TSS
*pH

(d) Nickel Wash Water BPT

Pollutant or
pOllutant property
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TECHNICAL APPROACH TO BAT

BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE

SECT - X

SECTION X

PRIMARY NICKEL AND COBALT SUBCATEGORY

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 applicati6n of such technology. 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.

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

The required assessment of BAT considers costs, but does not
require a balancing ofcos~s against pollutant removals However,
in assessing the proposed and promulgated BAT the Agency has
given substantial weight to the economic achievability of the
technology.

The Agency reviewed a wipe range of technology options and
evaluated the availableppssibilities to ensure that the most
effective and beneficial technologies were used as the basis of
BAT. To accomplish this, the Agency elected to examine two
technology options which could be applied to the primary nickel
and cobalt subcategory 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 BPTlimitations development. The differences in
the mass loadings for BPT and BAT are due to increased treatment
effectiveness achievable :with the more sophisticated BAT
treatment technology.

The treatment technologies considered for BAT are summarized
below:
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OPTION A

SECT - X

technology option, EPA developed
removals and compliance costs
The methodologies are described

PRIMARY NICKEL AND COBALT SUBCATEGORY

As one means of evaluating each
estimates of the pollutant
associated with each option.
below.

INDUSTRY COST AND POLLUTANT REMOVAL ESTIMATES

A complete description of the methodology used to calculatE~ the

OPTION C

o Chemical precipitation and sedimentation

Option A (Figure X-I, page 3916) is based on:

The first option considered (Option A) is the same as the BPT
treatment and control technology which was presented in the
previous section. The second option represents substantial
progress toward the reduction'of pollutant discharges above and
beyond the progress achievable by BPT.

o Chemical precipitation and sedimentation

o Multimedia filtration

o Ammonia steam stripping preliminary treatment (where
required)

Option C (Figure X-2, page 3917) is based on:

o Ammonia steam stripping preliminary treatment (where
required)

Option A for the primary nickel and cobalt subcategory is
equivalent to the control and treatment technologies which were
analyzed for BPT in Section IX (see Figures IX-lor X-I). The
BPT end-of-pipe treatment scpeme includes ammonia steam stripping
pretreatment, chemical pr~cipitation, and sedimentation. The
discharge rates for Option A are equal to the discharge lcates
allocated to each stream as a ,BPT discharge flow.

POLLUTANT REMOVAL ESTIMATES,

Option C for the primar~ nickel and cobalt subcategory consists
of all control and treatment requirements of Option A (amnonia
steam stripping, chemical precipitation, and sedimentation) plus
multimedia filtration technology added at the end of the Option A
treatment scheme (see Figure X-2). 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 forms of filters, such as rapid sand
filters or pressure filters, would perform satisfactorily.
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COMPLIANCE COSTS

BAT OPTION SELECTION - PROPOSAL

SECT - XPRIMARY NICKEL AND COBALT SUBCATEGORY

estimated pollutant removal, or benefit, achieved by the
appli6ation of the varioils treatment options is presented in
Section X of Vol. I. In ~hoitF sampling data collected during
the field sampling progran;t were used to characterize the major
waste streams considered' for regulation. At each sampled
facility the sampling data were production normalized for each
unit operation, (i. e. mass of. pollutant generated per ' mass· of
productmanu£actured). This value, referred to as the raw waste,
was used to estimate the mass of toxic pollutants generated
within the primary nickel and cobalt subcategory. The, pollutant
removal estimates were calculated for each plant by first
estimating the total mass of each pollutant in the untreated
wastewater. This was calculated by first multiplying the raw
waste values by' the corresponding production value for that
stream and then summing these values for each pollutant for every
stream g~nerated by the plant. '

The volume of ~astewater discharged after the application of each
treatment option was estimated for each operation at each plant
by compar ing the actual di:scharge to the regulatory flow. The
smaLler of the two values was selected and summed with the other
plant flows.' The mass of pollutant discharged was then estimated
by multiplying the achievable concentration values attainable
with the option '(mg/l)by the estimated volume of process
wastewater 'discharged by the subcategory. The mass of pollutant
removed is the difference between the estimated mass of pollutant
generated within the subcategory and the mass of' pollutant
discharged ,after application 'of the treatment option. The
pollutant removal estimates for direct dischargers in the primary
nickel and cobalt subcategory are presented in Table X-l (page
3911). These pollutant removal estimates are equivalent to those
presented at proposal.

EPA proposed BAT limitati6ns for the primary nickel and cobalt
subcategory based on Option C, preliminary treatment c6nsi~ting

of ammonia steam stripping followed '.~by end-of-pipe treatment

In estimating subcategory-wide compliance costs, the first step
was to develop a cost estimation model, relating the total costs
associated with installation and operation of wastewater
treatment technologies to.plant process wastewater discharge.
EPA applied the model to ea~h plant. Theplant's in~estment and
operating costs are determined by what treatment ,it has in place
and by its individual pro~ess wastewater discharge flow. As
discussed above, this flo.w is either the actual or the BAT
regulatory flow, whichever is lesser. The final step was to
annualize the capital costs, and to sum the annualized capital
costs, and the operating and maintenance costs for each plant,
yielding the cost of compliance for the subcategory (see Table
X-2, page 3912). These costs were used in assessing economic
achievability.



3908

BAT OPTION SELECTION - PROMULGATION

SECT - XPRIMARY NICKEL AND COBALT SUBCATEGORY

Our promulgated BAT limitations for this Subcategory are based
on Option C, preliminary treatment of ammonia steam stripping
followed by end-of-pipe treatment consisting of chemical
precipitation and sedimentation (BPT technology), and filtration.
Filters are presently utilized by the one plant in this
subcategory.

consisting of chemical precipitation, sedimentation, and
filtration. The pollutants specifically proposed for regulation
under BAT were copper, nickel, ammonia, and cobalt.

Implementation of the proposed BAT limitations was estimated to
remove 246 kilograms of priority metals annually. The projected
capital and annual costs for the proposed BAT technology were
estimated to be $31,075 and $27,844 (1982 dollars), respecti'vely.

We are promulgating filtration as part of the BAT technology
because this technology is demonstrated in the primary nickel and
cobalt subcategory (the one discharger in this subcategory
presently has a filter, and a total of 25 facilities in eight
nonferrous metals manufacturing subcategories currently have
filters), and results in additional removals 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 flows and concentrations.

The pollutants specifically 'limited under BAT are cobalt, copper,
nickel, and ammonia. The toxic pollutant zinc was also
considered for regulation because it was found at treatable
concentrations in the raw wastewaters from this subcategory.
This pollutant was not selected for specific regulation because
it will be effectively controlled when the regulated toxic metals
are treated to the concentrations achievable by the model BAT
technology.

Implementation of the promulgated BAT limitations would remove
annually an estimated 246 kg of priority metals, which is 5 kg of
toxic metals greater than the estimated BPT removal. The l~gency

projects capital and annual costs of $86,500 and $31,800 (1982
dollars), respectively for technology required to achieVE! the
promulgated BAT regulations. The BAT treatment SChemE! is
presented in Figure X-2.

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 concentrations to detl?rmine
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-3 (page
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REGULATED POLLUTANT PARAMETERS

120. copper
124. nickel

cobalt

SECT .-. XPRIMARY NICKEL AND COBALT SUBCATEGORY

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

3913). 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 atso listed in Table X-3.

The BAT discharge rates reflect ,the flow reduction requirements
of the selected BAT option. Since no flow reduction beyond the
flow reduction,practices o~ BPT is required for this subcategory,
BAT discharge rates are identical to BPT discharge rates.

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 three toxic
pollutants selected in this analysis.

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 promulgating effluent
mass limitations only fo~ those pollutants generated in the
great:est quantities as shown by the pollutant removal estimates.
The pollutants selected for specific limitation are listed below:

The toxic metal pollutants selected for specific limitation in
the primary nickel and C:obalt subcategory to' control the
discharges of toxic metal pollutants are copper and nickel. The

This approach is technically justified since the treatable
concentrations used for chemical precipitation and sedimentation

'technology are based on optimized treatment for concomitant
multiple metals removal. Thus, even though metals have somewhat
different theoretical solubilities, they will be removed at very
nearly the same rate in a chemical precipitation and
sedimentation treatment system operated for multiple metals
removal. Filtration as part of the technology basis is likewise
justified because this; technology removes metals non­
preferentially.
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128. zinc

EFFLUENT LIMITATIONS

SECT- XPRIMARY NICKEL AND COBALT SUBCATEGORY

The concentrations achievable by application of BAT are discussed
in Section VII of this supplement. The treatable concentrations
both one day maximum and monthly average values are multiplied by
the BAT normalized discharge flows summarized in Table X-3 to
calculate the mass of pollutants allowed to be discharged per
mass of product. The results of these calculations in milligrams
of pollutant per kilogram of product represent the BAT effluent
limitations and are presented in Table,X-4 (page 3914) for each
waste stream.

The nonconventionalpollutants ammonia and cobalt will be lilnited
in the primary nickel and cobalt subcategory along with the
priority pollutants nickel and copper. It,is necessary to limit
ammonia because the treatment technology used to control copper
and nickel (chemical precipitation and sedimentation) does not
remove ammonia. The priority metal pollutants copper and nickel,
as well as the nonconventional metal pollutant cobalt, are
specifically limited to ensure the control of the excluded
priority metal pollutant. These pollutants are indicators of the
performance of the treatment technology.

following toxic metal pollutant is excluded from limitation on
the basis that it is effectively controlled by the limitations
developed for copper and nickel:



Table X-1

POLLUTANT. REMOVAL ESTIMATES FOR DIRECT DISCHARGERS
PRIMARY NICKEL AND COBALT SUBCATEGORY

Raw Option A Option A OptionC Option C t'tlWaste DiScharge Removed Discharge Removed :::0
HPollutant ~g/yr) :ikgjyr) (kg/yr) (kg/yr) (kg/yr) ~
:::0Antimony O. 11 0.11 0 O. 11 0 t-<:

Arsenic ·0 0 0 0 0 Z
HCadmium· 0.04 0.04 0 0.04 0 .nChromium (Total) 0 0 0 0 0
~.

trJ.Copper 8.58 3.47 5. 11 2.3.4 . 6.24 t-l
.Cyanide (Total) 0- 0·--- 0 0 U- .~

zLead 0 0 0 0 0 -1::1Mercury. 0 0 0 0 0 ()w Nickel 239.96 4~43 235.53 1.32 238.64 0
lJj1.0

Selenium 1.08 1.08 0 . 1.08 0 ~
f-'

t-l
f-' Silver 0 0 0 0 0 1-3Thallium 0 0 0 0 0 UlZinc 2.26 1.98 0.29 1.38 0.88 c:

.lJj
()

TOTAL. PRIORITY POLLUTANTS 252.04 11.12 240.92 6.27 245.7}-
~.

1-3
trJ
G.lAmmonia 2,'639! 55 - 2,635.23 4.32 2,635.23 4.32 0

Cobalt 27.60 . 0.30 27.30 0.20 27.39 . ~

TOTAL NONCONVENTIONALS 2,667.15 2;635.53 31.62 .2,635.43 31 .71
Ul

TSS 71 .98 71 .87 0.11 15.57 56.41
trJ
()
1-3

TOTAL CONVENTIONALS . 71 .98 71 .87 . 0.11 15.57 56.41
:xTOTAL POLLUTANTS 2,991.16 2,718.51 272.65 2,657.27 333.89

Option A - Ammonia steam stripping, chemical ,precipitation, and sedimentation
Option C - Ammonia steam stripping, chemical precipitation, sedimentation, and

filtration



Table X-2

COST OF COMPLIANCE FOR THE PRIMARY NICKEL AND COBALT SUBCATEGORY
DIRECT DISCHARGERS

(March, 1982 Dollars)

Proposal Costs
Capital Cost Annual Cost

Promulgation Costs
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27,200

31,800

71,400

86,500

Capital Cost Annual Cost

20,053
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31,075

31,075
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Table X-3

BAT WASTEWATER DISCHARGE RATES FOR THE
PRIMARY NICKEL AND COBALT SUBCATEGORY

!-~kg gal/ton

BAT -Normalized
Discharge Rate

W
1.0
I-'
W

Wastewater Stream

1•. Raw Material Dust
Control

2. Cobalt Reduction
Decant

3. Nickel Reduction
Decant

4. Nickel Wash Water

77

21, 398

12,695

33.87

18.5

5,128

3,042

8.12

Production
Normalizing Parameter

Copper, nickel, and cobalt in
the crushed raw material

Cobalt produced

Nickel produced

Nickel powder washed
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*Regulated pollutant

BAT MASS LIMITATIONS FOR THE PRIMARY NICKEL
AND: COBALT SUBCATEGORY

0.047
0.029
0.032
4.512
0.005

and cobalt

13.050
7.917
8.987

1,254.000
1.498

SECT - X

Maximum for
monthly average

Maximum for
monthly average

0.099
0.042
0.079

10.260
0.011

TABLE X-4

27.390
11. 770
21.830

2,852.000
2.996

Maximum for
anyone day

Maximum for
anyone day

mg/kg (lb/million Ibs) of cobalt produced

(lb/million Ibs) of copper, nickel,
in the crushed raw material

PRIMARY NICKEL AND COBALT SUBCATEGORY

*Copper
*Nickel

Zinc
*Ammonia
*Cobalt

mg/kg

*Copper
*Nickel

Zinc
*Ammonia
*Cobalt

Pollutant or
pollutant property

(b) Cobalt Reduction Decant BAT

pollutant or
pollutant property

(a) Raw Material Dust Control BAT
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*Regulated Pollutant

BAT MASS LIMITA'tIONSFOR THE PRIMARY NICKEL
AND COBALT SUBCATEGORY

0.021
0.013
0.014
1.985
0.002

7.744
4.697

·5.332
743.900

0.889

SECT - X

Maximum for
monthly average

Maximum for
monthly average

0.043
0.019
0.035
4.515
0.005

lq.250
6.982

.12.950
1,692.000

1.777

Maximum for
anyone day

Maximum for
any .one day

TABLE X-4 (Continued)

m9/kg (lp/million lbs) of nickel produced

~g/kg (lb/millioh Ibs) of nickel powder washed

PRIMARY Nl9KE~ ~ND COBALT SUaCATEGORY

*Copper
*Nickel

Zinc
*Ammonia
*Cobalt

*Copper
*Nickel

Zinc
*Ammonia
*Cobalt

Pollutant or
pollutant property

(c) Nickel Reduction Decant BAT

Pollutant or
pollut~rit property

(0) Nickel Wash Water BAT'
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SECTION XI.

TECHNICAL APPROACH TO NSPS

NEW SOURCE PERFORMANCE STANDARDS

are
BAT

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

These options are:

3919

o preliminary treatment with ammonia steam stripping
(where required)

o Chemic~l precipitation and sedimentation

o Preliminary trea tme;nt wi th ammonia steam str ippi ng
(where required)

o Chemical precipitation and sedimentation
o Multimedia filtration

The basis for new source ~erf6rmande standards (NSPS) is the best
available demonstrated t~chno.logy (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, EPA has considered the best
demonstrated process changes, in-plant controls, and end-of-pipe
treatment technologies which reduce pollution to the maximum
extent feasible.

PRIMARY NICKEL AND COBALT SUBCATEGORY SECT - XI
;

This section describes the technologies for treatment of
wastewater from new sources and presents mass discharge standards
for regulated pollutants for NSPS in the primary nickel. and
cobalt subcategory, based on the selected treatment technology.

New source performance standards are equivalent to the best
av~ilable technology (BAT) selected for currently existing
primary nickel and cobalt plants. This result is a consequence of
careful review by the Agency of a wide range of technical options
for new source treatment systems. There was nothing found to
indicate that the wastewater flows and characteristics of new
plants would not be similar to those from existing plants, since
the processes used by new sources are not expected. to differ from
those used at existing sources. Consequently, BAT production
normalized discharge rates,;' which are based on the best . existing
practices of the subcategory, can also be applied to new sources.
These rates are presented in Table XI-I, (page 3921).

OPTION A

Treatment
identical
options.

OPTION C



PRIMARY NICKEL AND COBALT SUBCATEGORY SECT - XI

NSPS OPTION SELECTION - PROPOSAL

EPA proposed that the techno~ogy basis for NSPS be equal to that
for BAT (preliminary treatment consisting of ammonia steam
stripping, chemical precipitation, sedimentation, and
filtration). The same pollutants were proposed for regulation at
NSPS as at BAT, and the proposed wastewater discharge rates for
NSPS were equivalent to those proposed for BAT.

NSPS OPTION SELECTION - PROMULGATION

We are promulgating NSPS equal to BAT. We believe that new
plants could not achieve any flow reduction beyond the
allowances promulgated for BAT. Because NSPS is equal to BAT we
believe that the promulgated NSPS will not pose a barrier to the
entry of new plants into this subcategory.

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-l. The
mass of pollutant allowed to be discharged per mass of product is
based on the product of the appropriate treatable concentration
(mg/l) and the production normalized wastewater discharge flows
(l/kkg). The results of these calculations are the production­
based new source performance standards. These standards are
presented in Table XI-2 (page 3922).
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NSPS WASTEWATER DISCHAl{GE RATES FOR THE
PRIMARY NICKEL AND COBALT SUBCATEGORY

NSPS Normal ized
Discharge Rate ProductionWastewater Stream IJkkg gal/ton Normalizing Parameter

1. Raw Material Dust 77 18.5 Copper, nickel, and cobalt inControl the crushed raw material
2. Cobalt Reduction 21,398 5,128 ; Cobal t producedDecant

3. Nickel Reduction 12,695 3.042 Nickel producedDecant

4. Nickel Wash Water 33.87 8.12 Nickel powder washed
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Table XI-2

*Regulated pollutant

13.050
7.917
8.987

1,~!54.000

1. 498
256.800

10.0 at all times

Maximum for
monthly average

0.047
0.029
0.032
4.512
0.005
0.924

to 10.0 at all times

Maximum for
monthly average

27.390
11.770
21.830

2,852.000
2.996

321.000
range of 7.5 to

Maximum for
anyone day

Maximum for
: anyone day

Within the

0.099
0.042
0.079

10.260
0.011
1.155

Within the range of 7.5

mg/kg (lb/million Ibs) of cobalt produced

mg/kg (lb/million Ibs) of copper, nickel, and
cobalt in the crushed raw material

*Copper
*Nickel

Zinc
*Ammonia
*Cobalt
*TSS
*pH

NSPS FOR THE PRIMARY NICKEL AND COBALT SUBCATEGORY

PRIMARY NICKEL AND COBALT SUBCATEGORY SECT - XI

pollutant or
pollutant property

*Copper
*Nickel

Zinc
*Ammonia
*Cobalt
*TSS
*pH

(b) Cobalt Reduction Decant ~SPS

pollutant or
pollutant property

(a) Raw Material Dust Control NSPS
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*Regulated Pollutant

PRIMARY NICKEL AND COBALT SUBCATEGORY SECT - XI

Maximum for
monthly average

7.744
4.697
5.332

743.900
0.889

152.300
to 10~0 at all times

0.021
0.013
0.014
1.985
0.002
0.406

to 10.0 at all times

Maximum for
monthly average

Maximum for
anyone Clay

Maximum for
any :one day

16.250
6.982

12.950
1,692.000

1.777
190.400

Within the iange of 7.5

0.043
0.019
0.035
4.515
0.005
0.508

. Within the range of 7.5

mg/kg (lb/million lbs) of nickel produced

mg/kg (lb/million lbs) of nickel powder washed

TABLE XI-2 (Continued)

NSPS FOR THE PRIMARY NICKEL AND COBALT SUBCATEGORY

*Copper
*Nickel

Zinc
*Ammonia
*Cobalt
*TSS
*pH

Pollutant or
pollutant property

(c) Nickel Reduction Decant NSPS

Pollutant or
pollutarit property

(d) Nickel Wash Water NSPS

*Copper
*Nickel

Zinc
·*Ammonia
*Cobalt
*TSS
*pH
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TECHNICAL APPROACH TO PRETR~ATMENT

The Agency compares percentage removal rather than the mass' or

SECT - XII

SECTION XII

PRETREATMENT STANDARDS

PRIMARY NICKEL AND COBALT SUBCATEGORY

This section describes the :control and treatment technologies for
pretreatment of process ~astewaters from new sources in the
primary nickel and cobalt ,subcategory. Pretreatment standards
for regulated pollutants are presented based on the selected
control and treatment technology.

EPA is not promulgating 'pretreatment standards for existing
sources in .this subcategory because no indirect dischargers
exist. However, EPA is promulgating pretreatment standards for
new sources because plants ,may be constructed in the future which
may discharge to a POTW. .

Before proposing and promulgating pretreatment standards, the
Agency examines whether the pollutants discharged by the industry
pass through the POTW or interfere with the POTW operation or its
chosen sludge disposal ptactices. In determining whether
pollutants pass through a well-operated POTWachievlng secondary
treatment, the Agency compares the percentage of a pollutant
removed by POTW with the pe~centage removed by direct dischargers
a~plying 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 ..

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

PSES are designed to prevent the discharge of pollutants which
pass through, interfere. with, or are otherwise incompatible wi th
the operation of publicly owned treatment works (POTW). The
Clean Water Act requires pretreatment for pollutants, such as
·toxic metals, thatlimitPOTW sludge management alternatives.
New indirect discharge facilities, like new direct discharge
facilities, have the opportunity to incorpo~ate the best
available demonstrated .technologies including process changes
in-plant controls, and end~of-pipe treatment technologies, and to
use plant site selection co ensure adequ~te treatment system
installation. Pretreatment standards are to be technology based,
analogous to the best available technology for removal of toxic
pollutants.
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OPTION C

while a
by each
General

SECT - XIIPRIMARY NICKEL AND COBALT SUBCATEGORY

o Chemical precipitation and sedimentation

o Multimedia filtration

o Preliminary treatment wi th ammonia steam str ipping ('where
required)

o Chemical precipitatron and sedimentation

OPTION A

PRETREATMENT STANDARDS FOR NEW SOURCES

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

Treatment technologies considered for the PSNS options are:

o Preliminary treatment with ammonia steam stripping (where
required)

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.

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

We are promulgating PSNS equal to BAT and NSPS for this
subcategory. It is necessary to promulgate PSNg to prevent pass­
through of copper, nickel, cobalt, and ammonia. These toxic
pollutants are removed by a well-operated POTW at an average of
26 percent, while BAT technology removes approximately 58
percent.

PSNS OPTION SELECTION - PROPOSAL

PSNS OPTION SELECTION - PROMULGATION

EPA proposed the technology basis for PSNS equal to BAT
(preliminary treatment consisting of ammonia steam stripping,
chemical precipitation, sedimentation, and filtration). The same
pollutants were proposed for regulation at PSNS as at BAT, and
the proposed wastewater discharge rates for PSNS were equivalent
to those proposed for BAT.
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We believe that the proposed PSNS are achievable, and that they
are not a barrier to entry of new plants into this subcategory.

The PSNS discharge rates are shown in Table XII-l (page 3928).

The technology basis for PSNS thus is chemical precipitation and
sedimentation, ammonia steam stripping, and filtration. The
achievable concentration for ammonia steam stripping is based on
iron and steel manufacturing category data, as explained in the

. discussion of BPT for this subcategory.

with the
selected
PSNS to
cobalt.

SECT - XII

limitation, in accordance
and X, are identical to those

. It is necessary to promulgate
of copper, nickel, ammonia, and

PRIMARY NICKEL AND COBALT SUBCATEGORY

REGULATED POLLUTANT PARAMETERS

Pollutants selected for
rationale of Sections VI
for limitation for BAT.
prevent the pass-through

PRETREATMENT STANDARDS FOR· NEW SOURCES

Pretreatment standards for new sources are based on the treatable
concentrations from the selected treatment technology,· (Option
C), and the discharge rates determined in Sections X and XI for
BAT and NSPS, respectively. A mass of pollutant per mass of
product (mg/kg) allocatio~is given for each subdivision within
the SUbcategory. This pollutant allocation is based on the
product of the treatabl~ concentration from the promulgated
trecltment (mg/l) and the production normalized wastewater
discharge rate (l/kkg). The achievable treatment concentrations
for PSNS .;ire identical to those for BAT. PSNS are presented in
Table XII-2 (page 3929).



Table XII-l

PSNS WASTEWATER DISCHARGE RATES FOR THE
PRIMARY NICKEL AND COBALT SUBCATEGORY

PSNS Normalized
Discharge Rate Production

Wastewater Stream 17kkg gal/ton Normalizing Parameter

1• Raw Material Dust 77 18.5 Copper, nickel, and cobalt in

Control
the crushed raw material

2. Cobalt Reduction 21,398 5,128 Cobalt produced

Decant
-- - -

w 3. Nickel Reduction 12,695 3,042 Nickel produced
\D
N Decant
00

4. Nickel Wash Water 33.87 8.12 Nickel powder washed
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*Regulated Pollutant

PSNS FOR THE PRI~YNICKEL AND COBALT SUBCATEGORY

0.047
0.029
0.032
4.512
0.005

SECT - XII

13.050
7.917
8.987 ,

1,254.000
1.498

Maximum for
monthly average

Maximum for
monthly average

0.099
0.042
0.079

10.260
0.011

TABLE XII-2

2,7.390
11.770
21.830

2,852.000
2.996

Maximum for
anyone day

Maximum for
anyone day

mgjkg (lbjmillion lbs) of cobalt produced

mgjkg (lbjmillion lbs)'of copper, nickel, and
cobalt in the crushed raw material

PRIMARY NICKEL AND COBALT SUBCATEGORY

Pollutant or
pollutant property

(a) Raw Material Dust Control PSNS

*Copper
*Nic:kel

Zinc
*Ammonia
*Cobalt

*Copper
*Nickel

Zinc
*Arn..-rron i a
*Cobalt

Pollutant or
pollutant property

(b) Cobalt Reduction Decant PSNS
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*Regulated pollutant

0.021.
0.013
0.014
1.98S
0.002

SECT - XII

7.744
4.697
5.332

743.900
0.889

Maximum for
monthly average

Maximum for
monthly average

0.043
0.019
0.035
4.515
0.005

16.250
6.982

12.950
1,692.000

1.777

Maximum for
anyone day

Maximum for
anyone day

,
TABLE XII~2 (Continued)

mg/kg (lb/million lbs) of nickel produced

mg/kg (lb/million lbs) of nickel powder washed

PRIMARY NICKEL ,AND COBALT SUBCATEGORY

*Copper
*Nickel

Zinc
*Ammonia
*Cobalt

PSNS FOR THE PRIMARY NICKEL AND COBALT SUBCATEGORY

pollutant or
pollutant property

(d) Nickel Wash Water PSNS

*Copper
*Nickel

Zinc
*Ammonia
*Cobalt

pollutant or
pollutant prpperty

(c) Nickel Reduction Decant PSNS
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SECTION XIII

BEST CONVENTIONAL POLLUTANT CONTROL TECHNOLOGY

EPA is not promulgating best conventional pollutant control
technology (BCT) for the primary nickel and cobalt subcategory at
this time.

SECT -XIIIPRIMARY NICKEL AND COBALT SUBCATEGORY
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o Slag reclaim tailings,
o Acid reclaim leaching filtrate, and
o Acid reclaim leaohing belt filter backwash.

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

SECT - I

SUMMARY

SECTION I

SECONDARY NICKEL SUBCATEGORY

This document provides the technical basis for promulgating
pretreatment standards for.' existing indirect dischargers (PSES),
pretreatment standards for new indirect dischargers (PSNS), and
standards of performance for new source direct dischargers
(NSPS)for plants in the secondary nickel subcategory.

The secondary nickel subcategory consists of two plants. One of
the two plants discharg~s to a pUblicly-owned treatment works,
and one achieves zero discharge of process wastewater. There are
no plants discharging directly to rivers, streams, or lakes.

EPA first studied the secondary nickel subcategory to determine
whether differences in raw materials, final products,
manufacturing processes, equipment, age and size of plants, or
water usage, required the development of separate effluent
limitations and standards for different segments of the
subcategory. This involved a detailed analysis of wastewater
discharge and treated effluent Characteristics, including the
sources and volume of water used, the processes used, the sources
of pollutants and wastewaters in the plant, and the constituents
of wastewaters, including ,toxic pollutants. As a result, three
subdivisions have been identified for this subcategory that
warrant separate effluent limitations. These include:

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



for the Nonferrous Metals Manufacturing Industry."

For PSNS, the Agency selected end-of-pipe treatment equivalent to
NSPS.

Because there are no direct dischargers in the secondary nickel
subcategory, EPA is not promulgating BPT, BAT or BCT.

are

the
for

this

SECT - ISECONDARY NICKEL SUBCATEGORY

3942

The mass limitations and standards for NSPS, PSES, and PSNS
presented in Section II.

The best conventional technology (BCT) replaces BAT for
control of conventional pollutants. Although the methodology
BeT has not yet been finalfzed, BCT is not promulgated for
subcategory because there are no direct discharges.

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

After examining the various treatment technologies, the Agency
selected PSES to consist of metals removal based on cheulical
precipitation and sedi~entation technology. Chemical
precipitation and sedimentation technology represents the best
existing technology in this subcategory. To meet the
pretreatment standards for existing sources, the secondary ni.ckel
subcategory is estimated to ~ncur a capital cost of $320,100 and
an annual cost of $161,200.



mg/kg(lb/million lbs) of acid reclaim nickel produced

mg/kg (lb/millionlbs) of slag input to reclaim process

EPA has divided the secondary nickel subcategory into three
subdivisions or building blocks for the purpose of effluent
limitations and standards. These subdivisions are:

SECT - II

2.313
12.850
16·~ 320

250.500
at all times

Maximum For
Monthly Averag.e

Maximum For
Monthly Avera·ge

to 10.0

o.O~9
4.995
6.344

87·.400
to 10.0 at ail times

SECTION.II

CONCLUSIONS

Maximum For
Any One Day

Maximum For
Any· One Day

5.653
24.410
24.670

526.800
range of 7.5

SECONDARY NICKEL SUBCATEGORY
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(total) .2.198
:9.491
i9.590

214.800
Within the range of 7.5

Pollutant
Pollutant Property

Chromium ltotal)
Copper
Nickel
TSS
pH Within the

(a) Slag Reclaim Tailings NSPS

Pollutant
Pollutant Property

BAT is not promulgated because there are no direct dischargers.

NSPS are promulgatedbase~ on the performance achievable by the
applicationofchemica:I precipitation and sedimentation
technology (lime and settle). The follo~ing new source
performafice standards are promulgated:

(b) Acid Reclaim Leaching Filtrate NSPS

(a) Slag reclaim tailings,
(b) Acid reclaim leaching filtrate, and
(c). Acid reclaim leaching belt filter backwash •

. BPT is not promulgated for: this subcategory because there are no
direct dischargers~

·Cpromium
.Copper
Nickel
TSS
pH



mg/kg (lb/million Ibs) of acid reclaim nickel produced

mg/kg (lbjmillion lbs) of acid reclaim nickel produced

0.899
4.995
6.344

2.313
12.850
16.320

SECT - II

Maximum For
Monthly Average

Maximum For
Monthly Average

Maximum For
Monthly Average

0.216
1.199
1.523

23.380
to 10.0 at all times
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2~198

9.491
9.590

5.653
24.410
24.670

Maximum For
Any One Day

Maximum For
Any One Day

Maximum For
Any One Day

i .
SECONDARY NICKEL SUBCATEGORY

(total) 0.528
2.278
2.302

49.160
Within the range of 7.5

Pollutant
Pollutant Property

mg/kg (lbjmillion Ibs) of slag input to reclaim process

(c) Acid Reclaim Leaching B~lt Filter Backwash NSPS

Chromium
Copper
Nickel
TSS
pH

PSES are promulgated based on the performance achievable by the
application of chemical precipitation and sedimentation
technology (lime and settle). The following pretreatment
standards for existing sources are promulgated:

Pollutant
Pollutant Property

Chromium (total)
Copper
Nickel

(a) Slag Reclaim Tailings PSES

Pollutant
Pollutant Property

Chromium (total)
Copper
Nickel

(b) Acid Reclaim Leaching Filtrate PSES
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(c) Acid Reclaim Leaching Belt Filter Backwash PSNS

BCT is not promulgated for this subcategory at this time.

0.216
1.199
1 .• 523

0.899
4.~95

6.344

0.216
1.199
1.523

2.313
12.850
16.320

Maximum For
Monthly Average

Maximum For
Monthly Average

Maximum For
Monthly Average

Maximum For
Monthly Average

performance achievable by
and sedimentation (lime and
standards for new sources

0.528
2.278
2.302

2.198
9.491
9.590

0.528
2.278
2.302

5.653
24.410
24.670'

Maximum For
Any One Day

Maximum For
Any One Day

Maximum For
Any One Day

Maximum For
Any One Day

Pollutant
Pollutant Property

Chromium (total)
Copper
Nickel

PSNS are promulgated based on the
application of chemical. pr,ecipitation
settle). The following pretreatment
are promulgated:

(a) Slag Reclaim Tailings, PSNS

(c) Acid Reclaim LeachinQ Belt Filter Backwash PSES

mg!kg (lb/million Ibs) of acid reclaim nickel produced

mg/kg (lb/million Ibs) of acid reclaim nickel produced

mg/kg (lb!million Ibs) of slag input to reclaim process

Chromium (total)
Copper
Nickel.

Chromium (total)
Copper
Nickel

Pollutant
Pollutant Property

(b) Acid Reclaim Leaching Filtrate PSNS

mg/kg (lb/million Ibs) of acid reclaim nickel produced

Chromium (total)
Copper
Nickel

Pollutant
Pollutant Property

Pollutant
Pollutant Property
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SECTION III

SECONDARY NICKEL SUBCATEGORY
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This section of the secondary nickel supplement describes the raw
materials and processes used in smelting and refining secondary
nickel and presents a prpfile of the secondary nickel plants
identified in this stud~. .

DESCRIPTION OF SECONDARY NICKEL PRODUCTION

Secondary -nickel p~oduction can. be divided into three distinct
operations slag reclamati6n. acid reclamationw and scrap
reclamation. Slag reclamation is a wet mechanical granulation
operation. Acid reclamation and scrap reclamation are
hydrometallurgical refining processes. One plant in the U.S.
reclaims nickel from slag and pickling acids, and a second plant.
reclaims nickel from scrap. Secondary nickel production
processes are presented sc~ematically in Figure III-l (Page 3953)
and described below.' ,

The objective of slag reclamation is to recover the nickel values
from the dross or slag produced in nickel melt -furnaces. When
the nickel ingots are smelt.ed in the presence of fluxing agents,
the oxidized metals and impurities rise to the surface of the
liquid metal and _are removed from the furnace. This slag
contains approximately 10 percent metallics.

The dross or slag is first air cooled and solidified, and then
mechanically granulated witn a jaw crusher and a wet rod mill. It
is· then fed onto a wet mineral jig, which uses specific gravity
di£ference§ to recover a nickel concentrate product. The mineral
jig is a sh~king table. Large volumes of water wash over the
crushed slag on the table -carrying away the lighter (less dense)
non-metallics. The denser, nickel-containing solids are the
product. A large volume of: tailings wastewater is produced. The
nickel product is returned to the melt furnace and the wastewater
is discharged.

Secondary' nickel is reclaimed from three raw materials; nickel
melt furnace slag. nickel qarbonate produced from waste pickling
acids . and wastewater treatment sludges from nickel .. forming

. operations, and solid nickel scrap from other manufacturing
operations. ~ickel alloy Scrap generated at steel mills may also
be recycled within the mills however, no refining of the nickel
scrap takes place prior to recycle and therefore, direct recycle.
of nickel scrap is not considered within this subcategory.
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SCRAP RECLAMATION

OTHER WASTEWATER SOURCES

SECT - IIISECONDARY NICKEL SUBCATEGORY

ACID RECLAMATION

1. Slag reclaim tailings,
2. Acid reclaim leaching filtrate, and
3. Acid reclaim leaching belt filter backwash.

Impure nickel carbonate is slurried with water to produce a
homogeneous solution, and th~n roasted in an open hearth furnace
to produce nickel oxide. The nickel oxide produced by roasting
is then leached with water to remove impurities, and filtered.
The leaching filtrate may be discharged as a waste stream. After
filtering, the filter is backwashed and the backwash water may
also be discharged as a waste stream. The nickel oxide product
is approximately 35 percent pickel, and is returned to the nickel
melting furnaces.

In the acid reclamation' process, spent pickling acids and
wastewater treatment sludges from nickel forming operations are
introduced into a vessel with soda ash' (Na2C03) which
precipitates the nickel as nickel carbonate. The impure nickel
carbonate, which is separated from the liquid phase by
filtration, is the raw material for the acid reclaim process.

Scrap resulting from the manufacture of nickel products may be
recycled to recover the nickel values. The scrap is fed into a
digestion unit with nitric acid and water. The acid removes
silver and other impurities, and a 95 percent nickel product is
either sold or returned to the manufacturing facility. The
resultant solution, which contains significant silver values, is
routed to a silver recovery process. The silver recovery process
and resultant wastewater :are covered by the regulations for
secondary silver refining whi6h is part of the nonferrous metals
manufacturing category. ,There are no wastewater streams
associated with nickel scrap reclamation which are within the
scope of the secondary nickel subcategory.

PROCESS WASTEWATER SOURCES

Although a variety of processes are involved in secondary nickel
production, the significant wastewater sources that are
associated with the secondary nickel subcategory can be
subdivided into the following building blocks:

There may be other wastewater streams associated with the
secondary nickel subcategory. These streams include but arE! not
limited to stormwater runoff, maintenance and cleanup water, and
noncontact cooling water. These wastewater streams are! not
considered as a part of this rulemaking. EPA believes that the
flows and pollutant loadings associated with these wastewaters
are insignificant relative to waste streams selected and are best
handled by the appropriate permit authority on a case-by-case



AGE, PRODUCTION, AND PROCESS PROFILE

basis under authority of Section 403 of the Clean Water Act.

Table 111-1 (Page 3950) illustrates the relative age and
dis(~harge status of the secondary nickel plants in the United
States. One plant was built in 1923, and the other was built in
1976."

two
500
per

number of
associated
with the

SECT ~ III.

111-2 (Page 3951) it can be seen that of the
which reclaim nickel, one plant reclaims between
tons per year, and the other less than 50 tons

SECONDARY NICKEL SUBCATEGORY

Figure 111-2 (Page.3954) shows the locations of the two secondary
nickel plants operating ih the United States. Both are located
east of the Mississippi River, near the industrial centers of
western Pennsylvania. .

From Table
facilities
and 1,000
year.
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Table 111-3 (Page 3952) provides a summary of the.
plants generating wastewater for the waste streams
with the various processes and the number of plants
process.
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I

Initial Operating Year
(Plant Age in Years)

INITIAL OPERATING ~EAR SUMMARY OF PLANTS IN THE
SECONDARY NICKEL SUBCATEGORY BY DISCHARGE TYPE

SECT ~ III

TABLE III-1

SECONDARY NICKEL SUBCATEGORY

1982- 1965- 1945- 1925-

Type of 1966 1946 1926 1906

Plant (O-lS) (lS-3S) (3S-SS) (SS-7S) Total---

Direct 0 0 0 0 0

Indirect 0 0 0 1 1

Zero 1 0 0 0 1

Total 1 0 0 1 2



TABLE 111-2

PRODUCTION RANGES FOR THE SECONDARY NICKEL SUBCATEGORY

(a) Based on p~oduction of reclaimed nickel

o

1.

2

1

Number of Plants

SECT - III·

50

100

0-

Total

~951

50 -

500 - 1,000

SECONDARY NICKEL SUaCATEGORY

Production Ranges for 1982
(Tons!Year)a



Table 111-3

SUMMARY 010' S~CONDARY NICKEL SUBCATEGORY PROCESSES AND ASSOCIATED WASTE STREAMS

W
I.D
\Jl
IV

Process

Slag Reclaim

Slag Reclaim Tailings

Acid Reclaim

Acid· Reclaim ~eac-hliiglnTtrate

Acid Reclaim Belt Filter Backwash

Scrap Reclaim

--_._-----------

Number of Plants
With the Process

1

1

·----1 -.

Number of
Plants Reporting
Generation of

Wastewater*

1

.- 1­

1

til
tx:I
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t:l
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H
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~
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.tJj
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~
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~
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tJ::I
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H
H
H

1('l'hruugh reuse or evapora tion prac t ices, a pian t may II genera te" a was tewater from a
particular process but not discharge it.
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Recyclli:
Solids

°Proces's

Belt
Filter

Backwash

Leaching

Leaching
Filtrate

Nickel Concentrate
Product

Open
Hearth
Furnace

~ickel Product Sold
,or Recycled co Process

I

Ii 0,2 '- ......I

Mineral
Jig

Tailings
to Pond

Separacion

'Filter

Silver-Rich Stream
'co SUver Recovery

Evaporate
H

2
0

~ickal ~ickel

_----.;,CCLrbona;;.l:.;;;.e_.....I.A__~Oxide .--_-1.__...

~ickel Forming
Wastewater

pH
Adj ustme:ll:

Soda Ash

Figure I 11-1

SECONDARY NICKEL l~NUFACTURING PROCESSES
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GEOGRAPHIC LOCATIONS OF SECONDARY NICKEL SUBCATEGORY PLANTS
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FACTORS CONSIDERED IN SUBDIVIDING THE SECONDARY NICKEL
SUBCATEGORY

1. Slag reclaim tailings,
2. Acid reclaim leaching filtrate, and
3. Acid reclaim le~ching belt filter backwash.

SECT - IV

considered during the
the secondary nickel
parameters for each

i SECTION IV

SUBCATEGORIZATION

SECONDARY NICKEL SUBCATEGORY

This section summarizes the factor.s
designation of the supdivision of
subcategory. Production normalizing
subdivision are also discussed.

The factors listed for general stibcategorization were each
evaluated when considering subdivision of the secondary nickel
subcategory. In the discussion that follows, the factors will be
described as they pertain to this particular subcategory.

These subdivisions follow directly from differences between the
processing steps of secondary nickel prodtiction. Slag reclaim
and acid reclaim both have various steps which generate
wastewater.
Slag reclamation establishes the need for the first ~ubdivision
slag reclaim tailings. After crushing and milling the nickel
rich slag, a nickel concentrate is separated from impurities with
a wet mineral jig. This produces a tailings waste stream which
is discharged.

Acid reclamation estabiish~s the need for the second and third
subdivisions -- acidreclai~ leaching filtrate, and acid reclalm
le~chingbelt filter backwash. Spent pickling acids and
wastewater treatment sludges are added to a tank containing soda
ash in order to precipitate nickel as nickel carbonate. After
filtration, the precipitate is slurried with water and roasted in
an open hearth furnace in ofder to oxidize the nickel. The nickel
oxide is leached with water to remove impurities arid then
filtered ona belt filter. ~he acid reclaim leaching filtrate is
discharged as a waste str.eam. The belt filter is backwashed with

The rationale for considering segmentation of the secondary
nickel subcategory is based primarily on differences in the
product ion processes· and raw rna ter ials used. Wi thin this
subcategory, a number o£.different operations are performed,
which mayor may not have q water use or discharge, and which may
require the establishment of separate effluent limitations. While

'secondary nickel is considered a single subcatego~y, 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:
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OTHER FACTORS

PNP

acid reclaim nickel
produced

slag input to reclaim
process

SECT - IV

acid reclaim nickel
produced

SECONDARY NICKEL ~UBCATE:GORY

Subdivision

3. Acid reclaim leaching belt filter
backwash

2. Acid reclaim leaching filtrate

1. Slag reclaim tailings

PRODUCTION NORMALIZING PARAM~TERS

At proposal the production normalizing parameter for slag
reclaim tailings was the mass of slag reclaim nickel produced.
Industry comments on the choice of PNP prompted EPA to consider
other parameters. The in~ustry comments included flow and
production information whiich allowed EPA to recalculatE~ the
production normalized flow. Based on the new information, EPA
concluded that the generation of slag reclaim tailings wastewater
is more closely related to raw material input to the reclaim
process. Therefore, for promulgation, the PNP for slag reclaim
tailings has been changed .to the quantity of slag input to the
reclaim process. .

As discussed previously, the effluent limitations and standards
developed in this document establish mass limitations on the
discharge of specific poIlutant parameters. To allow these
regulations to be applied to plants with various production
capacities, the mass of pollutant discharged must be related to a
unit of production. This factor is known as the production
normalizing parameter (PNP). The PNPs for the three subdivisions
are as follows:

The other factors considered in this evaluation were shown to be
inappropriate bases for further segmentation. Air pollution
control methods, treatment costs, and total energy requirenLents
are functions of the selected subcategorization factors -- metal
product, raw materials, and production processes. Certain other
factors, such as plant age, plant size, and the number of
employees, were also evaluat~d and determined to be inappropriate
for use as the basis for subdivision of the nonferrous metals
subcategory.

water, and the backwash water is also discharged as a waste
stream.
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SECTION V

WATER USE AND 'WASTEWATER CHARACTERISTICS

The two principal data sources used in the development of
effluent limitations and ~tandards for this subcategory are data
collection portfolios and field sampling results. Data

. collection portfolios con:tain information regarding wastewater
flows and production levels.

SECT - VSECONDARY NIC~EL SUBCATEGORY

- , ' , , .

No additional sampling data for this subcategory were obtained
from EPA sampling efforts:or industry comments between proposal
and promulgation. Characterization of secondary nickel
subcategory wastewaters (Section V), and selection of pollutant
parameters for limitation tSection VI) has been based on the same
dat~ used at proposal.' ,

As described in Section' IV of this supplement, the secondary
nickel subcategory has be~n divided into three subdivisions, so
that. the promulgated regulation contains mass discharge
limitations and ~tandardsfor three unit processes discharging
process wastewater. .Differences in the wastewater
characteristics associated with these subdivisions are to be
expected. For this reason, wastewater streams corresponding to
each subdivision are addressed separately in the discussions that
follow. These wastewater sources are:

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

, In order to quantify th~ pollutant discharge from secondary
nickel plants, a field sampling program was conducted. A
complete list of the pollutants considered and a summary of the
techniques used in the ~ampling and laboratory analyses are
included in. Section V of Vol. I. Samples were analyzed for 124 of
the 126 priority pollutants and other pollutants deemed
appr.opriate. Because the analytical standard for TCDD was judged
to be too hazardous to be made generally available, samples were
never analyzed for thisp011utant. samples were also not analyzed
for asbestos. There is no, reason to expect that TCDD or asbestos
would be present in nonferrous metals manufacturing wastewater.
One plant was selected for sampling in the secondary nickel
subeategory. 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).
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WASTEWATER FLOW RATES

SECT - VSECONDARY NICKEL SUBCATEGORY

WASTEWATER CHARACTERISTICS DATA

1. Slag reclaim tailings,
2. Acid reclaim leaching filtrate, and
3. Acid reclaim leaching belt filter backwash.

DATA COLLECTION PORTFOLIOS

Data supplied by dcp responses were evaluated, and two flow~to­

production ratios were calculated for each stream. The two
ratios, water use and ,wastewater discharge flow, are
differentiated by the flow value used in calculation. Water use
is defined as the volume of water required for a given process
per mass of nickel 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 dischatged from a given process to further
treatment, disposal, or disbharge per mass of nickel produced.
Differences between the water use and wastewater flows associ.ated
with a given stream result from recycle, evaporation, and
carry-over on the product~ The production values used in
calculation correspond to tpe production normalizing paramE~ter,

PNP, assigned to each strea~, as outlined in Section IV. As an
example, acid reclaim leaching filtrate wastewater flo~q is
related to acid reclaim nickel production. As such, the
discharge rate is expressed in liter~ of leaching filtrate
wastewater discharged per metric ton of acid reclaim nickel
production.

The production normalized flows were compiled and statistically
analyzed by stream type. These production normalized water use
and discharge flows are pr~sented by subdivision in Tables V-l
through V-3 (pages 3962 -396:4). Where appropr iate, 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 XI arid XII where representative NSPS and
pretreatment discharge flow~ are selected for use in calculating
the effluent limitations and standards.

Data used to characterize tne various wastewaters associated with
secondary nickel production come from two sources data
collection portfolios and,analytical data from field sampling
trips. I

In the data collection portfolios, plants were asked to indicate
whether or not any of the priority pollutants were present in
their effluent. The one discharging plant indicated that most
toxic organic pollutants were believed to be absent from their
effluent. The plant indicated that a few of the priority organic
pollutants are believed to be present in its effluent. The plant
stated that some of the priority metals were known to be present
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Appropriate source water concentrations are presented .with the
summaries of the sampling data. The method by which each sample
was collected is indicated by number, as follows:

are

o
o
o
o
I
I
o
o
I
o
o
o
I

Believed Present

SECT -v

the toxic metals

o
o
o
o
I
I
o
o
I
o
o
o
I

Known Present

- i
I
I

Th~ responses for

SECONDAEY NIC~EL SUBCATEGORY

FIE1~D SAMPLING DATA

Pollutant

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selc:mium
Silver
Thallium
Zinc:::

in their effluent.
summarized below.

In o'rder to quantify the concentrations of pollutants present in
wastewater from secondary nickel plants, wastewater· samples were
collected at one plant. A,diagram indicating the sampling sites
and contributing production processesi$ shown in Figure V-I
(Page 3974).

The sampling data for the secondary nickel subcategory are
presented in Tables V-4 through V-7(pages 3965 3972). The
stream codes displayed in,TablesV.4 through V-7 may be used to
identify the location of ,each of the samples on process flow
diagrams in Figure V.I. Wlilere no data are listed fora specific
day of sampling, the wastewater 'samples for the. stream were not
collected.

The detection limits shown on the data tables are not the same in
all cases as the published ,detection limits for these pollutants
by the sameanalytic~l methods. The detection limits used were
reported with the analyticial daia and hence are the appropriate
limits to apply to the dat9 . Detection limit variation can occur
as a r~sultof a numbe~ of laboratory-specific, eqQipment­
specific, and daily oper~tor-specific factors. _ These factors can
include day-to-day differences in machine calibration, variation
in stock solutions, and vaiiation in operators.

The statistical analysis qf data includes some samples measured
at concentrations consider'ed not quantifiable. Prior i ty metal
and conventional and noncon'ventional pollutant values reported as
less than a certain value were considered as not quantifiable and
a value of zero is used in the calculation of the average.
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ACID RECLAIM LEACHING FILTRATE

SECT - VSECONDARY NICKEL !SUBCATEGORY

1 - One-time grab
2 - Manual composite during intermittent process operation
3 8-hour manual composite
4 8-hour automatic co~posite

5 24-hour manual composite
6 - 24 hour automatic composite

Since secondary nickel production involves three principal
sources of wastewater ana 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 associ.ated
production processes generate a wastewater and explanations for
variations of water use within each subdivision will also be
discussed.

WASTEWATER CHARACTERISTICS AND FLOWS BY SUBDIVISION

SLAG RECLAIM TAILINGS

ACID RECLAIM LEACHING BELT FILTER BACKWASH

Sampling data for acid reclaim leaching belt filtrate~ is
presented in Table V-6 ~page 3970). This waste stream is
characterized by the pres~nce of treatable concentrations of
chromium, copper, nickel, and suspended solids.

Nickel is recovered from ,dross or slag generated in nickel
smelting furnaces by a ~et granulation operation After
recovering the nickel valu~s from the granulated slag, the wet
residue is discharged to a irailings pond and the overflow from
the tailings pond is disc~arged as a waste stream. One plant
reported generating this ~aste stream, and its water use and
discharge rates are presented in Table V-I (Page 3962)0

Sampling data for slag reclaim tailings is presented in Table V-4
(page 3965). This waste st~eam is characterized by the presence
of treatable concentrations ,of arsenic, chromium, copper, nickel,
suspended solids, and pH. Sampling data for tailings pond
effluent is presented in Table V-5 (page 3967).

In the acid reclaim process, after the dewatered nickel oxide is
scraped from the belt filte~, the filter is backwashed with water
and the backwash water may be discharged. One plant reported

After nickel is precipitated from waste pickling acids with
sodium carbonate and roasted to produce nickel oxide, the nickel
oxide is leached with water to remove impurities. The wet nickel
oxide is dewatered on a belt filter and the filtrate is
discarded. One plant reported generating this waste stream, and
its water use and discharge rates are presented in Table V-2
(page 3963).
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\
\

generating this waste stream, and its water use and discharge
rates are presented in TaQle V-3 (page 3964).

I_ J

Sampling data for acid r~claim leaching belt filter backwash is
presented in Table V-7: (page 3972). This waste stream is
characterized by the presence of treatable concentrations of
chromium, copper, nickel, ~nd suspended solids.
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(l/kkg of slag input to reclaim process)

WATER USE AND DISCHARGE RATES FOR SLAG RECLAIM TAILINGS

12,848

Production
Normalizl:!d

Discharge ~now

SECT - V

12,848

3962

. Production
Normalized

Water Use Flow

!
, TABLE V-l

SECONDARY NICKEL SUBCATEGORY

o

Percent Recycle
or Reuse

1169

Plant
Code
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(l/kkg of acid reclaim nickel produced)

TABLE V-.2

WATER USE. AND DISCHARGE RATES FOR
ACID RECLAIM LEACHING FILTRATE

. I
i

Plant·
COdl~ .

1169

.Percent Recycle
or Reuse

o

Prod4ction
Normalized

Water Use Flow

4,995

3963

Production
Normalized

Discharge Flow

4,995



(l/kkg of acid reclaim nickel produced)

WATER USE AND DISCHARGE RATES FOR
ACID RECLAIM LEACHING BELT FILTER BACKWASH

SECONDARY NICKEL 'SUBCATEGORY

1,199

Production
Normalized

Discharge Flow

SECT - V

1,199

3964

Production
Normalized

Water Use Flow-------

TABLE V-3

o

Percent Recycle
or Reuse

1169

Plant
Code





Table V-4 (Continued)

S~CONDARY NICKEL SAMPLING DATA
SLAG RECLAIM TAILINGS POND INFLUENT

RAW WASTEWATER SAMPLING DATA
Ul

Concentrations (mg/l) ~
SOurce Day 1 Day 2 --080 ~

tl
:J:'

~

<1 <1 ~o
~

61 9. 000 ~

w
w
m
m

Pollutant

Nonconventional Pollutants

acidity

a lltalin_~ t-'f

chloride

fluoride

sulfate

total solids (TS)

Stream
Code

986

986

986

9B6

986

986

Sample
rypet

1

1

1

1

1

1

12 550

0.43 22

130 42

330 16.000

Ulc::
tJ:l
o
~
[rj
G)
o
~

6.64

Conventional Pollutants

oil and grease

total suspended solids (T8S)

pH (standard units)

986

986

986

1

1

1

<1
22

10

16.000

11.38

Ul
[rj
o
8

<:

tSample Type Code: 1 - One-time grab



Table V-5

SECONDAl{Y NICKI::L SAMPLING DATA
SLAG RECLAIM TAILINGS POND EFFLUENT

RAW WASTEWATER SAMPLING DATA

til
Stream Sample Concentrations (mg/l)

l:J:j
n
0Pollutant Code Typet Source Day.J.. Day 2 Day 32:
t:l

Toxic Pollutants ~
t-<:

114. antimony 987 1 . <0.002 <0.002 2:
H
n
?::115. arsenic 987_ J _(0.• 005 -0 •.290. I::tj.... " ... _.._.-
t't

117•. beryLlium 987 1 <0.01 <0.02 til

II

c::
lJ:l..w
()\D 118. cadmium 987 1 <0.05 <0.02 ):>'0'\
f-3'-01
tI:l1 19. chromium (total) 987 1 <0.10 O. 170 - G)
0

~120. copper 987 1 0.170 27.0

121. cyanide (total) 987 1 <0.02 <0.02 Ul
tI:l
()122. lead 987 1 <0.10 <0.20 1-3

123. -mercury 987 1 - <0.002 <0.002 <:

124. nickel 987 1 0.20 0.10

125. selenium 987 1 <0.01 <0.01

126. s i 1ver 987 1 . <0.002 <0.002

127. thallium 987 1 <0.005 <0.002

128. zinc 987 1 (0.05· (0.02



tSample Type Code: 1 - One-time grab



Table V-6

SECONDARY NICKEL SAMPLING DATA
ACID RECLAIM LEACHING FILTRATE

RAW WASTEWATER SAMPLING DATA

r:n
I::tj

Stream Sample Concentrations (mg/l) ()
0Pollutant Code Typet Source DaD Day 2 Day 36
~Toxic Pollutants ~
K:
z:114. antimony 004 1 <0.002 <0.002 H
()
?'l115. arsenic 004 1 <0.005 0.029 t:z:J
t"-t

-,' .•.... - .._..

rn117• beryllium 004 1 <0.01 <0.020 c:::
lJjw
()

~
1.0 118. cadmium 004 1 (0.05 <0.02 8
~

t:z:J
1.0

G:l119. chromium (total) 004 1 (0.10 3.40 0

~120. copper 004 1 0.170 38.0
121. cyanide (total) 004 1 (0.02 <0.02 rn

tx:l
()122. lead 004 1 (0.10 <0.2 8

.1
J23. mercury 004 1 (0.002 <0.002 <:

124. nickel 004 1 0.20 49.0
125. selenium 004 1 <0.01 <0.01
126. si Iver 004 1 <0.002 0.008
127. thallium 004 1 (0.005 <0.002
128. zinc 004 1 (0.05 0.,26



tSample Type Code: 1 - One-time grab



Table V-7

SECONDARY NICKEL SAMPLING DATA
ACID RECLAIM LEACHING B~LT FILTER BACKWASH

RAW WASTEWATER SAMPLING DATA

{/l
tz:I

Stream Sample Concentrations (mgtl) (1
0Pollutant Code' Typet Source nay ·1 Day 2 DilY 3. 8

Toxic Pollutants ~
Kl

114. antimony 005 .1 <0.002 0.004 z
H
a
~

i t? . .. arB.en~c, 005 .1 <0.005. . .. 0.013 i:J:j
-,' ..._- .. . . _.. ."- -" . ...-t"l-

{/l117 • beryllium 005 1 <0.01 '<0.02 c:
ttl

w (1
1.0 118. cadmium 005 1 <0.05 <0.02 :J:>'
-...] 1-3
f-1 tz:I

Gl119. chromium (total) 005 1 <0.10 0.88 0
.~

J-<:
120. copper 005 . 1 0.170 60.0

121- cyanide (total) 005 1 <0.02 <0.02 {/l
tz:I
(1

122. lead 005 1 <0.10 <0.2 t-3

123. mercury 005 1 <0.002 <0.002 <:

124. nickel 005 1 0.20 96.0

125. . selenium 005 1 <0.01 <0.01

126. silver 005 l' <0.002 0.008

127. thallium OU5 1 <0.OU5 <0.002

128.. zinc U05 1 <U.05 0.12



Table V-7 (Continued)

SECONDARY NICK~L SAMPLING UATA
ACID KEClAIM LEACHING BELT FILTER BACKWASH

RAW wASTEwATER SAMPLING llATA

Stream Sample Concentrations (mg/i)
Ul
tt:l
n

Pollutant Code Typet Source Day 1 Day 2 Day 3 ~
tl

Nonconventional Pollutants ~
acidity 005 I <1 <1 z

H
n

alkalinity 005 1 61 51 ~
tt:l

""---..-... --- .---_... "

t'i
-_. - - ._" - - - , .._..

chloride 005 1 12 22 Ulc:
tJj

w fluoride 005 1 0.43 1.7 n
I.e

:J:'

-...J
t-3

N sulfate 005 1 130 98
tt:l
G.l
0

total solids (T8) 005 1 330 3, 760 ~

Conventional Pollutants Ul
tt:l

oil and grease 005 1 <1 9 n
1-3

total suspended solids (T8S) 005 1 22 2,900 <:

pH (standard units) 005 1 6.64 6.61

tSample Type Code: 1 - One-time grab
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CONVENTIONAL AND NONCONVENTIONAL POLLUTANT PARAMETERS SELECTED

SELECTION OF POLLUTANTS

total suspended solids (TSS)
pH . .

Effective

SECT - VI
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SECTION VI

SECONDARY NICKEL SUBCATEGORY

This section examines che~ical analysis presented in Section V
and discusses the selection or exclusion of priority pollutants
for potential limit~tio~~ Conventional and nonconventiorial
pollutants are selected' or excluded for regulation in this
section. The basis for the selection of toxic and other
pollutants) along with a discussion of each pollutant selected
for potential limitation,' is discussed in Section VI of Vol. I.
That discussion provides information about the nature of the
pollutant (i.e., whether it is a naturally occurring substance,
proeessed' metal, or a manUfactured compound), general physical
properties and.the form o~ the pol~utant, toxic·effects of. the
pollutants in humans and other animals·, and behavior' of ,the
pollutant. inPOTW at the concentrations expected in industrial
disc:harges.

The discussion that follows describes the analysis that was
performed to select or exclude priority pollutants for further
consideration for limitati6ns and standards. The data from three
wastewater samples collected at one nickel plant were considered
in this . analysis. All,: samples are raw wastewater samples
collected on one day at one of the plants~' Pollutants will be
selected for further c6~sideration if they are present in
concentrations treatable by the technologies considered in this
analysis. In Sections IX 'through XII, a final selection of the
pollutants to be limited wfll be made, based on relative factors.

The pH values observed ranged from. 6.6 to 11.4.

Total suspended solids (TSS) concentrations in the three sampLes
ranged from 350 mg/l tp 16;000 mg/l. All of the observed
concentrations are above the 2.6 mg/l concentration consider~d

achievable by identified t~eatmenttechnology. Furthermore, most
of the technologies use~ to remove toxic metals do so by
converting these metals to precipitates. A limitation on total
suspended solids ensures that sedimentation to remove
precipitated toxic metals is effectively operating. For these
reasons, total suspended solids is a pollutant parameter selected
for limitation in this subcategory.

;

This study examined samp~es from secondary nickel plants for
conventional pollutant parameters (oil and grease; total
suspended solids, and pH). The conventional and nonconventional
pollutants or pollutant parameters selected for limitation in
this subcategory are.:
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TOXIC PRIORITY POLLUTANTS

TOXIC POLLUTANTS NEVER DETEC~ED

SECT - VI

treatable concentration (0.34
'rhe quantifiable concentrations

arsenic
chromium
copper
nickel
zinc

antimony
beryllium
cadmium
cyanide
lead
mercury
selenium
silver
thallium

SECONDARY NICKEL ~UBCATEGORY

115.
119.
120.
124.
128.

114.
117.
118.
121.
122.
123.
125.
126.
127.

Arsenic was detected above its
mg/l) in one of three samples.

TOXIC POLLUTANTS SELECTED FOR FURTHER CONSIDERATION IN
ESTABLISHING LIMITATIONS ANm STANDARDS

The priority pollutants 1iBbed below were never found above their
analytical quantification cdncentration in any wastewater samples
from this subcategory; therefore, they are not selected for
consideration in establishing effluent limitations and standards.

The toxic pollutants se1~cted for further consideration in
establishing limitations a$d standards for this subcategory are
listed below:

TOXIC POLLUTANTS NEVER FOUND ABOVE THEIR ANALYTICAL
QUANTIFICATION CONCENTRATION

The toxic pollutants listed' in table VI-2 (page 3979) were not
detected in any raw wastewater samples from this subcate90ry;
therefore, they are not selected for consideration in
establishing limitations:

The frequency of occurrence of the toxic pollutants in the
wastewater samples considered in this analysis is presented in
Table VI-l (Page 3978). These data provide the basis for the
categorization of specific pollutants, as discussed below. Table
VI-l is based on the raw wastewater sampling data from streams
986. 004. and 005. Stream 987 was l3amp1ed after settling and was
not used in the frequency count.

removal of toxic metals by precipitation requires careful control
of pH. Therefore pH is selected for limitation in this
subcategory
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ranged from 0.013 mg/l to 0.93 mg/l. Since arsenic was present
in concentrations exceeding the concentration achievable by

. identified treatment technology, it is selected for consideration
for limitation.

Nickel was detected above ~ts treatable concentration (0.22 mg/l)
in three of three samples The quantifiable concentrations
ranged from 7.5 mg/l to 96 mg/l. Since nickel was present in
concentrations exceeding! the concentration achievable by
identified treatment technology, it is selected for cohsideration
for limitation.

SECT - VISECONDARY NICKEL SUBCATEGORY

I

Chromium was detected above its treatable concentration (0.07
mg/l) in three of three samples. The quantifiable concentrations
ranged from 0.88 mg/l to i5. 35 mg/l. Since chromium was present
in concentrations exceed~ng the concentration achievable by
identified treatment technology, it is selected for consideration
for limitation.

Zinc was detected above its treatable concentration (0.23 mg/l)
in 6ne of three samples. The quantifiable concentrations ranged
front 0.12 mg/1 to 0.26 mg/1. Since zinc was present in
concentrations exceeding: the concentration achievable by
identified treatment technology, it is selected for consideration
for limitation.

Copper was detected above ~ts treatable concentration (0.39 mg/l)
in three of three samples. The quantifiable concentrations
ranged from 0.59 mg/l to 60 mg/l. Since copper was present in
concentrations exceeding the concentration achievable by
identified treatment t~chnblogy, it is selected for consideration
for limitation.



Table VI-t

FREQUENCY OF OCCURRENCE OF PRIORITY POLLUTANTS
SECONDARY NICKEL SUBCATEGORY

RAW WASTEWATER
Ul
t:tJ
(1
0
Z

Analytical
IEtected IEtected t;l

Q.JantiflcatLon Treatable tilllber ot tUDber of ~tected lielow Below Above ~
Concentration Olllcentration :)creams ~lea tbt (pant! fication Treatable Treatable

Pollutant (1I8/1)(a) {1I8/1) (b) Analyzed Analyzed Detected Concentrat ion Concentration ConcentrationZ
---

---_...--
0.100 0.41 3

H

114. antlallXlY
3 3 0 0 (1

115. autmic 0.010 0.34 3 3 0 2 1 :;r;:

l17:beryUim- _.,- - -0.010 0.20 _3 3 3 0 0 t:tJ
, ._- t"1-- ..._-,

118. cadlllhlll 0.002 0.049 3 3 ]
. ".- 0 0

119. chrulLtn 0.005 0.01 3 3 0 0 3 Ul

120. copper 0.009 0.39 3 3 0 0 3 c::
IJj

121. cyanide (c) 0.02 0.047 3 3 3 0 0 (1

w 112. lead 0.020 0.08 3 'I 3 0 II ;l>'

~

.-

-....] 123. lliercury 0.0001 0.030 3 3 3 0 II 1-3

00 124. nickel 0.005 0.22 3 3 0 0 3
l:t1
(j)

125. lIelenhn 0.01 0.20 3 3 3 II U 0

126. sllvt!r U.Ol 0.01 3 3 3 0 0 ;:u

121. thalUlIll 0.100 0.34 3 3 3 0 0 r<:

128. zinc 0.050 0.23 3 3 0 2 1

oll and grease 5.0 10.0 3 3 U 3 0

total suspended 80LLds (TSS) 1.0 2.6 3 3 U 0 3 Ul
t:tJ
(1
1-3
I

<::
H

(a) Analytical quantification concentratlon \o9S reported with the data (see section V).

(b) Treatabie concentrations are based on perfoonaoce of chellcal precipitatLon, sedulIefltatlon. and filtration.

(c) Analyticai ~tiHcation cOltCentL'iitlon for ~l'A Methcd:nS. 2, '!btal Cyanlde rt!tIlods for U1e1uical Analysis of vkIter and Wastes, I!:t'A

6QUIII-79-0l0. lilrcll 1979.
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TABLE VI-2

TOXIC POLLUTANTS NEVER DETECTED

1. acenaphthene*
·2. acrolein*
3. acrylonitrile*
4. benzene*
5 •. benzedine*
6. carbon tetrachloride (tetrachloromethane)*
7. chlorobenzene*
8. 1,2,4-thrichlorobeniene*
9. hexachlorobenzene*

10. 1,2,-dichloroethane*
11. 1,1,1,-~hrichloroetha~e*
12. hexachloroethane*
13. 1,1-dichloroethane*
14. 1,1,2-thrichloroethane*
15. 1,1,2-tetrachloroethane*
16. chloroethane*
17. bis, (chloromethyl) ether (deleted)*
18. bis (2-chloroethyl) ether*
19. 2~chloroethylvinyl ether (mixed)*
20. 2-chloronaphthalene*
21. 2,4,6-trichlorophenol*
22. para-chloro meta-cresol*
23. chloroform (trichloromethane)*
24. 2-chlorophenol*
25. 1,2-dichlorobenzene*
26. 1,3-dic~lorobenzene*
27. 1,4-dichlorobenzene*
28. 3,3-dichlorobenzidine*
29 .. 1,1-dichloroethylene*
30. 1,2-trans-dichloroethylene*
31. 2,4-dich~orophenol*

32. 1,2-dichloropropane*
33. 1,3-dichaoropropylene (1,3-dichloropropene)*
34. 2,4-dirne~hylphenol*

35. 2,4-dinitrotoluene*
36. 2,6-dinitrotoluene*
37. 1,2-diphenylhydrazine*
38. ethylbenzene*
39. fluoranrhene*
40.4-chloropheriyl phenyl ether*
41. 4-bromophenyl phenyl ether*
42. bis (2-chloroisopropyl) ether*
43. bis (2-chloroethoxy) methane*
44 methylene chloride (dichloromethane)*
45. methyl chloride (chloromethane)*
46. methyl bromide (bromomethane)*
47. bromofor~ (tribromomethahe)*
48~ dichlorobromomethane*
49. trichlorofluoromethane (deleted)*

3979
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50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

SECT - VI

TABLE VI-2 (Continued)

TOXIC POLLUTANTS, NEVER DETECTED

dichlorodifluordmethane (deleted)*
chlorodibromomerhane*
hexachlorobutad~ene*
hexachlorocyclopenradiene*
isophorone*
naphthalene*
nitrobenzene*
2-nitrophenol*
4-nitrophenol*
2,4-dinitrophenol*
4,5-dinirro-o-cresol*
N-nitrosodimethylamine*
N-nitrosodiphenylamine*
N-nitrosodi-n-propylamine*
pentachlorophenol*
phenol* ,
bis (2-ethylhexyl) phthalate*
buryl benzyl phthalate*
di-n-butyl phthalate*
di-n-octyl phthalate*
diethyl phthalate*
dimethyl phthalare*
benzo (a) anthr~cene (1,2-benzanthracene)*
benzo (a) pyrene (3,4-benzopyrene)*

I
3,4-benzofluoranthene*
benzo (k) fluoranthene*
chrysene*
acenaphthylene*
anthracene*
benzo (ghi) perylene (1,12-benzoperylene)*
fluorene* I

phenanthrene* ,
dibenzo (a,h) a~thracene (1,2 5,o-dibenzanthracE~ne)*
ideno (1,2,3-cd~ pyrene (2,3,-o-phenylenepyrene)*
pyrene* I

tetrachloroethy~ene*

roluene. i

trichloroethylene*
vinyl chloride (chloroethylene)*
aldrin*
dieldrin*
chlordan'e (technical mixture and metabclites)*
4,4'-DDT*
4,4'-DDE (p,p'DDX)*
4,4'-DDD (p,p'TPE)*
Alpha-endosulfa~*

Beta-endosulfan:*
endosulfan sulfate*
endrin* '
endrin aldehyde~
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TABLm VI-2 (Continued)

TOXIC POLLUTANTS NEVER DETECTED

100. heptachlor*
101. heptachldr epoxide*
102. Alpha-8HC*
103. Beta-BHC*
104. Gamma-BHC (lindane)*
105. Delta-BHC;*
106. PCB-1242 (Arochlor 1242)*
107. FCB-1254 (Arochlor 1254)*
108. PCB. 12-21 (Arochlor 1221)*
109. PCB-1232 ~Arochlor 1232)*
110. PCB-1248 (Arochlor 1248)*
Ill. PCB-1260 {Arochlor 1260)*
112. PCB-I016 ~Arochlor 1016)*
113. toxaphene*
116. asbestos
129. 2,3,7,~-t~trachlorodibenzo-p-dioxin(TCDD)

*ThE! Agency did not analyze for these pollutants in samples of
raw wastewater from this subcategory. These pollutants are not
beli.eved to be present based on the Agency's best engineering
judgment which includes consideration of raw materials and
process operations.

SECT - VISECONDARY NICKEL SUBCATEGORY
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ACID RECLAIM LEACHING FILTRATE

SLAG RECLAIM TAILINGS

SECT -VII

i SECTION VI I

SECONDARY NICKEL SUBCATEGORY

The preceding sections of this supplement discussed the sources,
flows, and characteristibs of the wastewaters from secondary
nickel plants. This section summarizes the descripti9n of . these
wastewaters and indicates the. treatment technologies which are
currently practiced in the, secondary nickel subcategory for each
waste stream •. Secondly,~his section presents the control and
treatment technology options which were examined by the Agency
for possible application tbthe secondary nickel subcategory.

CURRENT CONTROL AND TREATMENT PRACTICES

CONTROL AND TREATMENT TECHNOLOGI~S

This sect.ion 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 th~. secondary nickel
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, and these waste
streams·are commonly combined for treatment. 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 diff~rent alkalinity to reduce treatment
chemical requirements. ~he one discharging plant in this
subcategory currently has.a combined wastewater treatment system
treclting nickel forming and acid reclaim wastewater, consisting
of lime precipitation and sedimentation. Two options have .been
selected for consideration for NSPS and pretreatment based on
combined treatmen.t of these compatible waste streams.

..
After nickel is' precipitated from spent pickling acids with
sodium carbonate and roasted top.roduce nickel oxide, the nickel
oxide is leached with water to remove impurities and t~en

dewatered on a belt filter. One plant discharges the resultant
leaching filtrate without treatment to a POTW.

. Slag or dross from a nickel smelting furnace may be reclaimed for
its nickel values with a wet granulation operation. The tailings
generated 'by this operation are discharged to a railings pond
where solids are settled. The tailings pond overflows and
discharges to a POTW. The tailings pond acts as a primaty
settling·unit,·and ndadd~tional treatment is peifor~ed on this
wastewater. One plant has this waste. stream and trec;ltment. The
raw waste is cha,racter ized'by toxic metals and suspended solids.
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OPTION C

Option A for the secondary nickel subcategory requires control
and treatment technologies to reduce the discharge of wastewater
pollutant mass.

The Option A treatment scheme consists of chemical precipitation
and sedimentation technology. Specifically. lime or some other
chemical is used to precip~tate metal ions as metal hydroxides.
The metal hydroxides and sllspendedsolids settle out and the
sludge is collected. Vaduum filtration is used to dewater
sludge.

OPTION A

Slag reclaim and acid recla~m wastewaters are treated separately
because of economic consideiations.

The Agency examined two control and treatment technology options
that are applicable to the: secondary nickel subcategory. The
options selected for eval¥ation represent a combination of
preliminary treatment techno~ogies applicable to individual waste
streams and end-of-pipe trea1=ment technologies. The effectivemess
of these technologies is presented in Section VII of the General
Development Document.

CONTROL AND TREATMENT OPTIONS-- '

Option C for the secondary nickel subcategory consists of all
control and treatment requirements of, Option A (chemical
precipitation and sediment~tion, separate treatment of slag and
acid reclaim wastewater) plus multimedia filtration technology
added at the end of the Option A treatment scheme. Multimedia
filtration is used to ~ernove 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 t~ere are rapid increases in flo~s or
loadings of pollutants to the treatment system.

'In the acid reclaim process, .after the dewatered nickel oxide is
scraped from the belt filter, the filter is backwashed with
water. The resultant back~ash water is treated as a combined
waste stream along with nickel forming wastewaters in a lime
precipitation and sedimentation system prior to discharge.

Recycle is not practiced onithese three wastewater streams and
all are indirectly dischatged. All have toxic metals and
suspended solids above treatable concentrations.
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COST METHODOLOGY

TREATMENT OPTIONS FOR EXISTING SOURCES

sedimentation
is treated

OPTION C

OPTION A

Option A consists of chemical precipitation and
end-of-pipe technology. Slag reclaim tailings
separately from acid reclaim wastewater.

Option C consists of Option A (chemical precipitation and
sedimentation, and separate treatment of slag and acid reclaim
wastewater) with the addition of multimedia filtration to the end
of the Option A treatment scheme.

Plant-by-plant compliance costs for the nonferrous metals
manufacturing category have been revised following < proposal
because of new flow and' production data for slag reclaim
wastewater received through industry comments. These revisions
calculate incremental costs, above treatment already in place,
necessary to comply with the promulgated effluent limitations and
standards and are presented in the administrative record
supporting this regulation. A comparison of the costs developed
for proposal and the revised costs for the fi~al regUlation are
presented in Table VIII-l (Page 3989) for the one indirect
discharger in the secondary nickel subcategory. Each subcategory
contains a unique set of waste streams requiring certain
subcategory-specific assumptions to develop compliance costs.

SECONDARY NICKEL SUBCATEGORY SECT - VIII

SECTION VIII

COSTS, ENERGY, AND NONWATER QUALITY ASPECTS

As discussed in Section VII, two treatment options have been
developed for existing secondary nickel sources. The treatment
schemes for each option are summarized below and schematically
presented in Figures XI-l and XI-2 (pages 4002- 4003).

This section presents a, summary of compliance costs for the
secondary nickel subcategory and a description, of the treatment
options and subcategory-specific assumptions used to develop
these estimates. Together, with the estimated pollutant reduction
performance presented in Sections XI and XII of this supplement,
these cost estimates prpvide a ,basis for evaluating each
regulatory option. These cost estimates, are also used in
detl~rmining the probaole economic impact of regulation on the
subcategory at different pollutant discharge levels. In
addition, this section,ad<iresses nonwater quality environmental
impacts of wastewater treatment and control alternatives,
including air pollution, solid wastes, and energy requirements,
which are specific to the secondary nickel subcategory~
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SOLID WASTE

recycled at: BAT
waste stream.

have been made

(~) The slag reclaim tailings stream is not
S1nce recycling is not

l

demonstrated on this
Plant operation shows that numerous attempts
to recycle this stream without success.

SECONDARY NICKEL SUBCATEGORY SECT - VIII

ENERGY REQUIREMENTS

(3) Costs of treating ~he slag reclaim railings stream are
based on primary settling and removal of the majority of
settleable solids in the existing lagoon prior to entering
chemical precipitation. Chemical precipitation is
accomplished using su~furic acid as the precipitant rather
than lime due to the high pH of the influent (pH 11).

NONWATER QUALITY ASPECTS

Sludge generated in the secondary nickel subc~tegory is due to
the precipitation of metal hydroxides and carbonates using lime
or sulfuric acid. Sludges associated with the secondary nickel
subcategory will necessarily contain quantities of toxic metal
pollutants. Wastes gener~ted by secondary metal industries can
be regulated as hazardouS. However, the Agency examined the
solid wastes that would ge 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

The major assumptions rel~vant to cost estimates for the
secondary nickel subcategory:are discussed briefly below.

(1) Compliance costs a~e based on integrated treatment of
the two acid reclaim waste streams (with forming streams)
and separate treatment of the slag reclaim tailings stream.
Costs attributable to treating the streams associated with
acid reclaim operations at this plant are based on flow
weighting the integrate~ treatment costs.

The methodology used for determining the energy requirements for
the various options is dis~ussed in Section VIII of the General
Development Document. Energy requirements for the two
options considered are es~imated at 89,000 kWh/yr· and 112,000
kWh/yr for Options A and C~ respectively. Option C represents
less than one percent of ~ typical plant's electrical E~nergy

usage. It is therefore concluded that the energy requirements of
the treatment options corisidered will not have·a significant
impact on total plant energ'y consumption.

A general discussion of the nonwater quality aspects of the
control and treatment op~ions considered for the nonferrous
metals category is conta~ned in Section VIII of the General
Development Document. Non~ater quality impacts specific to the
secondary nickel sUbcategbry,including energy requirements,
so~id waste and air pollution are discussed below.
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is the Agency's view that solid wastes generated as a
these guidelines are not expected to be hazardous,
of these wastes must test the waste to determine if

meet any of tpe characteristics of hazardous waste
$262.11).:' .

Although it
result of
genE~rators

the wastes
(see 40 CFR

If these wastes identified should be or are listed as hazardous,
they will come within the scope of RCRA's "cradle to grave"
hazardous waste management'program, requiring regulation from the
point of generation to :point of final disposition. EPA's
generator standards wouid require generators of hazardous
nonferrous metals mariufacturing 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 tra,ck' the mov'ement of the wastes from the
generator's premises to a permitted off-site treatment, storage,
or disposal facility. See 40 CFR $262.20 [45 FR 33142 (May 19,
1980), as amended at 45'FR 86973 (December 31, 1980)]. The
transporter regulations require transporters of hazardous waste
to comply with the manifest system to assure that the wastes are
delivered to a permitted facility., See 40 CFR $263.20 [45 FR
33151 (May 19, 1980), as ,amended at 45 FR 86~73 (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 ~2274 (July 26, 1982)].

Resource Conservation and Recovery Act. The one exception to
this is solid wastes generated by cyanidecprecipitation. These
sludges are expected to be hazardous and this judgment was
included in this stud~. None of the non-cyanide wastes ~re
listed specifically as hazardous. Nor are they likely tO,exhibit
a characteristi,c of hazard:ouswaste .. This judgment is made based
on the recommended technology of lime precipitation' and
filtration. By the addition ofa small excess of lime during
treatment, similar sludges, specifically, toxic metal bearing
sludges, generated by other industries such as the iron and steel
industry passed the Extrac!tion. Procedure (EP) toxici ty test. See
40 CFR $261.24. Thus, the Agency believes that the wastewater'
sludges will similarly hot beEP toxic if the recommended
technology is applied.

,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 S4004 .of RCRA. See 44 FH 53438
(September 13, 1979). The Agency has calculated as part of the
costs for wastewater treatment the cost of hauling and disposing
of these wastes. :

The Agency estimates that the promulgated PSES regulation for
secondary nickel manufacturing facilities will generate 423
~etric tons of solid wast~s (wet basis) in198~ as a result of
wastewater treatment.
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~here is no reason to believ~ that any substantial air pollution
problems will result from implementation of chenlical
precipitation, sedimentatioh, and multimedia filtration. ~~hese
technologies transfer pollutants to solid waste and are not
likely to transfer pollutant p to air.
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Table VIII-1

COST OF COMPLIANCE FOR THE SECONDARY NICKEL SUBCATEGORY
INDIRECT DISCHARGERS

(March. 1982 Dollars)

CapiTal Cost Annual Cost
Proposal Costs

Capital Cost Annual Cost
Prom~lgation Costs

00
I;tj
()

f@

~
~
Z
H
()
~
I;tj

't"I

00
c:
tJj
()

~
I;tj
G'l

·0

~

161.200

196.200

. (16-1 •500} *

320.100

387.300

(320.5-o-0)*

119.339

147.750

--(119;616)*-

286.137

341.274

(286.-549)*

A

C

Option

LV
\.0
00
\.0

-00
I;tj
()
t-3

<:
H
H
H

*These costs represent Option C without filtration for slag reclaim tailings.
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SECONDARY NICKEL SUBCATEGORY SECT - IX 

SECTION IX 

BEST PRACTICABLE CONTROL TECHNOLOGY CURRENTLY AVAILABLE 

The plants within the secondary nickel subcategory were studied 
as to their wastewater disposal practices and it was determined 
that BPT and BAT are not applicable to this subcategory. This is 
because there are no direct dischargers of process wastewater. 
The secondary nickel subcategory is regulated under New Source 
Performance Standards in Section XI and Pretreatment Standards in 
Section XII . 

SECONDARY NICKEL SUBCATEGORY SECT - X 

SECTION X 

BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE 

As described in Section IX, BAT is not applicable to the 
secondary nickel subcategory because none of the plants in the 
subcategory directly discharge any wastewater to surface waters. 
Regulation of the secondary nickel subcategory is covered in 
Section XI under New Source Performance Standards and Section XII 
under Pretreatment Standards. 
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TECHNICAL APPROACH TO NSPS

NEW SOURCE PERFORMANCE STANDARDS

has
or

and
is

for

nickel subcategory
wastewater sources
discharge rates,

these wastewaters
will be developed

SECTION XI

OPTION A (Figure XI-I, page 4000) is based on:

This section describes the technologies for treatment of
wastewater from new 'sources and presents mass discharge standards
for regulated pollutants for NSPS in the secondary nickel
subcategory, based on the selected treatment technology.' The
basis for new source pe~formance standards (NSPS) is the best
available demonstrated" technology (BDT). New plants have the
opportunity to design the best and most efficient production
processes and wastewater treatment technologies without facing
the added costs and restrictions encountered in retrofitting an
existing plant. Therefore, EPA has considered the best
demonstrated process changes, in-plant controls, and end-of-pipe
treatment technologies which reduce pollution to the maximum
extentfeasible~

Chemical precipitation ahd ~edimentation

SE:!parate treatment of slag reclaim tailings wastewater

New source performance sta,ndards are based on the most effective
and beneficial technolog~escurrently available. The Agency
reviewed and evaluated a wide range of technology options for new
sources. The Agency elected to examine two technology options.
applied to combined wastewater streams, which could be applied to
the secondary nickel subca~egory as alternatives for the basis of
NSPS.

OPTION C (Figure XI-2, page 4001) is based on:

Treatment technologies considered for the NSPS options are
su~narized below:

Chemical precipitation and sedimentation
Multimedia filtration '
Separate treatment of slag reclaim tailings wastewater

As explained in Section IV, the secondary
been subdivided into three potential
building blocks. Since ,the water us~.

pollutant characteristics of each of
potentially unique, efflu~nt limitations
each of the three subdivisions.

For each of the building blocks a specific approach was followed
for the development of NSPS. The first requirement to calculate
these limitations is to account for production and flow

I
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The mass loadings which are allowed under NSPS for each plant
will be the sum of the individual mass loadings for the various
wastewater sources which are found at particular plants.
Accordingly, all the waste~ater generated within a plant may be
combined for treatment in a single or common treatment system,
but the effluent limitations for these combined wastewaters are
based on the various wastewater sources which actually contribute
to the combined flow. This method accounts for the variety of
combinations of wastewater ~ources and production processes which
may be found at secondary nrckel plants.

Using theses regulatory flow~ and the achievable concentrations,
the next step is to calcula~e mass loadings for each wastewater
source by subdivision or b~ilding block. This ~alculation was
made on a stream by stream basis primarily because plants in this
subcategory may perform one or more of the operations in various
combinations. The mass loapings (milligrams of pollutant per
metric ton -- mg/kkg) were calculated by multiplying the NSPS
regulatory flow (l/kkg) by the concentration achievable by the
NSPS level of treatment tephnology (mg/l) for each pollutant
parameter limited under NSPS. These mass loadings are published
in the Federal Register and: in 40 CFR part 421 as the effluent
limitations.

SECT - XISECONDARY NICKEL SUBC~TEGORY

variability from plant to pl~nt. Therefore, a unit of production
or production normalizing parameter (PNP) was determined for l~ach

waste stream which could then be related to the flow from the
process to determine a produ~tion normalized flow. Selection of
the PNP for each process element is discussed in Section IV. Each
plant within the subcategory was then analyzed to determine which
subdivisions were present, specific flow rates generated for each
subdivision, and the speciflic production normalized flows for
each subdivision. This analysis is discussed in detail in
Section V. Nonprocess was~ewater such as rainfall runoff and
noncontact cooling water is ~ot considered in the analysis.

I , . .
Production normalized flows eor each subdivision were analyzed to
determine which flow was to be used as part of the basis for
NSPS. The selected flow ~(sometimes referred to as a NSPS
regulatory flow or NSPS discharge flow) reflected the water . use
controls which are common practice within the industry, The NSPS
normalized flow is based on the average of all applicable data.
Nothing was found to indicate that the wastewater flows and
characteristics of new plants would not be similar to those from
existing plants, since the processes used by new sources are not
expected to differ from those used at existing sources.

The second requirement to calculate new source performance
standards is the set of concentrations that are achievable by
application of NSPS level:treatment technology. Section VIr
discusses the various contr91 and treatment technologies which
are currently in place for each wastewater source. In most cases,
the current control and treatment technologies consist of
chemical precipitation and sedimentation (lime and settle)
technology.
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As one'means of evaluating each technology option, EPA developed
estimates <of the pollutant removal and the compliance costs
associated with each option. Since'there are no existing direct
dischargers in the secondary nickel subcategory, the estimated
pollutant <'removal analys~s was only carried out for indirect
dischargers.

The AgenCy usually establishes wastewater limitations in terms of
mass rather than concentration. This approach prevents the use
of dilution as atreatmerit method (except for controlling pH).
The <production normalized wastewater flow (l/kkg) is a link
between the~roductionope~ationsand the effluent limitations.
The pollutant discharge attributable to each operation can be
calculated from the normalized flow and < effluent concentration
achievable by the treatme:nt' technology <ahd summed to derive an
appropriate limitation' for each subcategory.

POLLUTANT REMOVAL EST lMATE:S
, <

SECT - XI

,
< ,

SECONDARY NICKEL SUBCATEGORY

A complete description, of the methodology used to calculate the
estimated pollutant <rembval, or benefit, achieved by ,the
application of the vario~~ treatment options is pre~ented in
Section X of Vol. I. Sampling data collected during the field
sampling program were used to 'characterize the major waste

<stre!ams considered for regl,llation. At <each sampled facili ty, the
sampling data was production normalized for each unit operation
(i.e., mass of pollutant generated per mass of product
manufactured) .<' This value, refer red to as the raw waste, was
used' to estimate the mass of toxic pollutants generated within
the secondary nickel subcategory. The pollutant removal
estimates were calculated for each plant by first estimating the
total mass of each pollutant in the untreated wastewater. This
was calculated by first multiplying the raw waste values by the
corresponding production value for that stream and then summing
these values for each polltitant for every stream generated by the

<plant. < <

The volume of wastewater discharged after the application of each
treatment option was estimated for each operation at each plant
by comparing the actual d~scharge to the regulatory flow. The
smaller 'of the two values was selected and summed with the other
plant flows. The mass of pollutant discharged was then estimated
by multiplying the achievable concentration values attainable
with the option (mg/l):by the estimated volume of process
wastewater discharged <by the subcategory. The mass of pollutant
removed is the difference between the .estimated mass of pollutant
generated within the sub,category and the mass of polluta<nt

'discharged after application of the < treatment option. The
pollutant removal estimates for indirect dischargers in the
secondary nickel subcategpry have been revised since proposal
based on new flow and produGtion data and are presented in. Table
XII-l (Page 4009).'
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NSPS OPTION SELECTION - PROPOSAL

Promulgated NSPS technology; and discharge rates are equivall:!nt to
promulgated PSES technology and discharge rates. Because NSPS is

the
not

this

equivalent to
measures were
generated in

SECT - XI

rates for NSPS were
rates~ Flow reduction
for the waste streams

SECONDARY NICKEL SUBCATEGORY
I

COMPLIANCE COSTS

NSPS OPTION SELECTION - PROMULGATION

EPA proposed that NSPS for ~he secondary nickel subcategory be
based on Option C, chemica~ precipitation, sedimentation, and
multimedia filtration. Filtiration was proposed for acid rec:::laim
leaching filtrate and acid reclaim leaching belt filter backwash,
but not for slag reclaim tailings. Filtration was not proposed
for slag reclaim tailings wastewater because it was not found to
be cost effective.

In estimating subcategory-wide compliance costs, the first step
was to develop a cost estimation model, relating the total costs
associated with installation and operation of wastewater
treatment technologies to p~ant process wastewater, discharge.
EPA applied the model to eacn plant. The plant's investment and
operating costs are determined by what treatment it has in place
and by its individual process wastewater discharge flow. As
discussed above, this flow is either the actual or the NSPS
regulatory flow, whicheveriis lesser. The final step was to
annualize the capital COStSt and to sum the annualized capital
costs and the operating an~ maintenance costs for each plant,
yielding the cost of compliance for the subcategory. A
comparison of the costs dev~loped for proposal and the revised
costs for promulgation is presented in Table XII-2 (Page 4010).
These costs were used in ass~ssing economic achievability.

The wastewater flow
proposed PSES flow
considered feasible
subcategory.

We are promulgating'NSPS ~or the secondary nickel subcategory
based on Option A, chemical;precipitation and sedimentation. The
end-of-pipe treatment configuration for the NSPS option selected
is presented in Figure XI-3 (page 4011). It was determined that
filtration for slag reclaim tailings and acid reclaim wastewater
would not remove much ad~itional pollutants beyond lime and
settle treatment, and therefore, is not justified.

The pollutants and pollut~nt parameters specifically limited
under NSPS are chromium, copper, nickel, total suspended solids
and pH. The toxic pollutants arsenic and zinc were also
considered for regulation because they are present at treatable
concentrations in the raw: wastewaters from this subcategory.
These pollutants were no~ selected for-specific regulation
because they will be effectively controlled when the regulated
toxic metals are treated tp the levels achievable by the model
technology. .
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SLAG RECLAIM TAILINGS

WASTEWATER DISCHARGE RATES

SECT - XISECONDARY NICKEL SUBCATEGORY

ACID RECLAIM LEACHING FILTRATE

The NSPS wastewater discharge allowance used at promulgation for
slag reclaim tailings is 12,848 l/kkg (3,079 gal/ton) of sla~

input to the reclaim process. This rate is allocated only for
those plants that reclaim nickel from slag generated in melt
furnaces with a wet granulation process. The water use and
wastewater discharge rates are presented in Table V - 1 (Page
3962) .

!

The NSPS wastewater discharge allowance used for both proposal
and promulgation for acid reclaim leaching filtrate is 4,995
l/kkg (1,197 gal/ton) of acid reclaim nickel produced. This rate
is allocated only for those,plants that reclaim nickel from spent
acids, pickling wastes, and wastewater treatment sludges by

equal to PSES,we believe that the promulgated NSPS will not have
a detrimental impact on the entry of new plants into this
subcategory.

NSPS wastewater discharge allowance at proposal for slag reclaim
tailings was 85,600 l/kkg (20,513 gal/ton) of slag reclaim nickel
produced. The NSPS allowances were based on the discharge rate
at the only plant reporting this stream. Since proposal, industry
comments which included flow and production information enabled
EPA to recalculate the production normalized flow. In addition,
industry comments prompted EPA to reconsider the production
normalizing parameter for' this stream. Based on the new
information submitted, EPA concluded that the. generation of slag
reclaim tailings wastewater is related more closely to raw
material. input. to the reclClimprocess than to the quantity' of
nickel produced from the process.

A NSPS discharge rate is c~lculated for each subdivision based on
the average of the flows 9f the existing plants, as determined
from analysis of dcp. : The discharge rate is used with the
achievable treatment conc~ntrations to determine NSPS effluent
limi.tations. Since the discharge rate may be different for each
wastewater source, separat~ production normalized discharge rates
for each of the three waqtewater sources are discussed below and
summarized in Table XI - 1. (Page 4002). The discharge rates are
normalized on a production basis by relating the amount of
wast.ewater generated to the mass of the product which is produced
by the process associated with the wastewater stream in question.
These production normalizing parameters, or PNPs, are also listed
in Table XI - 1. .

Section V of this document further describes the discharge flow
rates and presents water use and discharge flow rates for each
plant by subdivision in TaBles. V - 1 through V - 3 (Pages 3962
3964).
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REGULATED POLLUTANT PARAMETE~S

SECT - XI

chromium
copper
nickel
TSS
pH

119.
120.
124.

SECONDARY NICKEL SUBCATEGORY

precipitation or nickel carbonate, followed by roasting to
produce nickel oxide and leaching with water. The water use and
wastewater discharge rates are presented in Table V - 2 (Page
3963).

ACID RECLAIM LEACHING BELT FILTER BACKWASH

The raw wastewater concentrations form individual operations and
the subcategory as a whol~ were examined to select certain
pollutant parameters for ;limi tation. This examination and
evaluation was presented in Section VI. A total of five
pollutants or pollutant pariameters are selected for limitation
under NSPS and are listed b~low:

By establishing limitations and standards for certain priority
metal pollutants, dischargers will attain the. same degree of
control over priority 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
concentrations used for che:mical precipitation and sedimentation
technology are based on optimized treatment for concomitant

The Agency has chosen nat to regulate all .five priority
pollutants selected in Section VI for further consideration.

I,
The high cost associated; with analysis for priority metal
pollutants has prompted EPA:to develop an alternative method. for
regulating and monitoring priority pollutant discharges from the
nonferrous metals manufactuting category. Rather than developing
specific effluent mass limitations and standards for each of the
priority metals found abov¢ treatable concentrations in the raw
wastewater from a given subcategory, the Agency is promulgating
effluent mass limitations ohly for those pollutants generated in
the greatest quantities as shown by the pollutant removal
analysis.

The NSPS wastewater discharge allowance used at both proposal and
promulgation for acid reclaim leaching belt filter backwash is
1,199 l/kkg (287 gal/ton) of. acid reclaim nickel produced. This
rate is allocated only for those plants that reclaim nickel from
spent acids, pickling wastesr and wastewater treatment sludges as
explained above, and clean the belt filter with water. The water
use and wastewater discharg~ rates are presented in Table V - 3
(Page 3964).
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multiple metals removal. Thus, even though metals have somewhat
. different theoretical soltibilities, they will be removed at very
nearly the same. rate in a chemical precipitation and
sedimentation treatment system operated for multiple metals
removal.

NEW SOURCE PERFORMANCE STANDARDS

The pollutant concentrations achievable by application of the
NSPS technology are discussed in Section VII of this supplement.
These. achievable concentrations (both one day maximum and monthly

. average values) are mUltiplied by the NSPS normalized discharge
flows summarized in TableXI-l (Page 4000) to calculate the mass
of pollutants allowed to be discharged per mass of product. The
results of these calculations in milligrams . of pollutant per
kilogram 'of product represent the new source performance
standards and are presented in Table XI-2 (Page 4001) for each
individual building block.'
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TA~LE XI-l

NSPS WASTEWATER DISCHARGE RATES FOR THE
SECONDARY N]CKEL SUBCATEGORY

Production
Normalizing
Parameter

acid reclaim
nickel produced

acid reclaim
nickel produced

slag input to
reclaim process

287

3,079

1,197

SECT - XI

4000

4,995

14sps Normalized
:Discharge Rate

(l/kkg) (gal/ton)

12,848

SECONDARY NICKEL SUBCATEGORY

Acid Reclaim Leaching
Belt Filter Backwash

Acid reclaim Leaching
Filtrate

Building Block

Slag Reclaim Tailings



NSPS FOR THE SECONDARY NICKEL SUBCATEGORY

(c) Acid Reclaim Leaching Belt Filter Backwash NSPS

(b) Acid Reclaim Leaching 'Filtrate NSPS

1.115
0.216
1.199
1.523
0.731

23.380
all times

SECT - XI

Maximum for
monthly average

Maximum for
monthly averCige

Maximum for
monthly average

11.950
2.313

12.850
.16.320

7.837
250.500

10.0 at all times

TABLE XI-2

Maximum for
anyone day

Maximum for
anyone day

Maximum for
any, one day

26.850
5.653

.24.410
24.670
l8~760

526.800
Within the range of 7.5 to

2.506
0.528
2.278
2.302
1.751

49.160
Within the rang¢ of 7.5 to 10.0 at

SECONDARY NICKEL SUBCATEGORY

Arsenic.
*Chromium
*Copper'
*Nickel

Zinc
*TSS
*pH

Pollutant or
pollutant property

mg/kg (lb/million lbs) of sla~ input to reclaim process

mg/kg (lb/millionlbs) of acid reclaim nickel produced

Arsenic
*Chromium
*Copper
*Nickel

Zinc
*TSS
*pH

*Regulated Pollutant

(a) Slag Reclaim Tailings: NSPS

4001

Pollutant or
pollutant property

Pollutant or
pollutant property

mg/kg (lb/million lbs) of acid reclaim nickel produced

Arsenic 10.440 4.645
·*Chromium 2.198 0.899
*Copper 9.491 4.995
*Nit::kel 9.590 6.344

Zinc 7.293 3.047
*TSS 204.800 97.400
.*pH Within the range of 7.5 to 10.0 at all times
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PRETREATMENT STANDARDS

TECHNICAL APPROACH TO PRETREATMENT

SECT - XII

, SECTION XI I

SECONDARY NICKEL SUBCATEGORY

This definition of pass through satisfies two competing
objectives set by Congress that standards for indirect
dischargers be equivalent to standards for direct dischargers,
whilc~ at the same time, the, treatment capabili ty and performance
of the POTW be recognized and taken, into account in regulating
the discharge of pollutants from indirect dischargers.

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

This; section describes the control and treatment technologies for
pretreatment of process wastewaters from existing sources and new
sources in the secondary nickel subcategory. PSES are designed
to prevent the discharg~ of pollutants which' pass through,
inte~rfere with, or are oth¢rwise incompatible with the operation
of publicly owned treatment works (POTW). The Clean Water Act
requires pretreatment for ~ollutants, such as toxic metals,. that
limi.t POTW sludge management alternatives. New indirect
discharge facilities, like'new direct discharge facilities, have
the opportunity to incorporate the best available demonstrated
technologies, including ptocess changes, in-plant controls, and
end-of-pipe treatment technologies, and to use plant site
selection to ensure adequate treatment system installation.
Pretreatment standards are to be technology based, analogous to
the best available or best demonstrated technology for removal of
toxic pollutants.

Pretreatment standards fqr regulated pollutants are presented
based on the selected control and treatment technology.

Before proposing or promulgating pretreatment standards, the
, Agency examines whether the pollutants discharged by the industry
pass through the POTW or,interfere with the POTW operation or its
chosen sludge disposal practices. In determining whether
pollutants pass through a well-operated POTW achieving secondary
treatment, the Agency compares the percentage of a pollutant
removed by POTW with the percentage removed by direct dischargers
applying the best available: technology economically achievable. A
pollutant is deemed to, pa:ss through the POTW when the average
percentage removednatio~wide by well-operated POTW meeting
secondary treatment requirements, is less than the percentage
removed by direct dischargers complying with BAT effluent
limiiations guidelines for that pollutant.

I
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OPTION C

SECT - XIISECONDARY NICKEL SUBCATEGORY
i

o Chemical precipltation and sedimentation
o Separate treatm~nt of slag reclaim tailings wastewater

OPTION A

o Chemical precipitation and sedimentation
o Multimedia filtration
o Separate treatment of slag reclaim tailings wastewater

I

I '
INDUSTRY COST AND POLLUTANT ~EMOVAL ESTIMATES

PRETREATMENT STANDARDS FOR EXISTING AND NEW SOURCES

The industry cost and pot1utant removal estimates of each
treatment option were used to determine the most cost-effective
option. The methodology app~ied in calculating pollutant removal
estimates and plant comp1ian~e costs is discussed in Section XI.
The compliance costs and po~lutant removal estimates have been
recalculated since proposal based on new flow and production data
for the slag reclaim tai1inbs stream obtained through industry
comments. Table XlI-1 (pag6 4009) shows the revised pollutant
removal estimates for indi~ect dischargers. A comparison of
proposal and promu1gatio~ compliance costs for indirect
dischargers is presented in Table XII-2 (Page 4010).

Options for pretreatment of, wastewaters from both existing and
new sources are based on inc1reasing the effectiveness of end-of­
pipe treatment techno1ogies. 1 All in-plant changes and applicable
end-of-pipe treatment proce~ses have been discussed previously in
Section XI. The options fdr PSNS and PSES, therefore, are the
same as the NSPS options d~scussed in Section XI. A description
of each option is presented :in Section XI.

Treatment technologies cons~dered for the PSES and PSNS options
are:

EPA proposed PSES for the secondary nickel subcategory based on
Option C (chemical precipitation, sedimentation, and multimedia
filtration). Filtration w~s proposed for acid reclaim leaching
filtrate and acid reclaim leaching filter backwash wastewaters,
but not f?r sla~ :ec1aim ~ai1ings wastewater. Filtration for
slag rec1alm talilngs wastewater was not found to be cost
effective.

PSES OPTION SELECTION PROPOSAL

Implementation of the proposed PSES limitations was estimated to
remove 1,113 kilograms of toxic metal pollutants annually.
Capital and annual costs of $286,549 and $119,616 (1982 dollars),
respectively, were estimated in order to achieve the proposed
PSES.
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,
PSES OPTION SELECTION- PROMULGATION

EPA is promulgating PSES for this sUbcategory based on Option A,
chemical precipitation and sedimentation. Filtration was not
found to be· cost effective for any subdivisions in this
sUbcategory because it would not remove much additional pollutant
beyond that removed with lime and settle treatment. The
pollutants specifically regulated under PSES are chromium,
copper, and nickel. The toxic pollutants arsenic and zinc were
also consid~red for regulatiori because they are present at
treatable concentrations· in the r·aw - wastewaters from this
subcategory. These. pollutants were not selected for specific
regulation because they ~ill be effectively controlled when the
regulated toxic metals are treated to the levels achievable by
the model technology. We are promulgating PSES to prevent·· pass­
through of chromium, copper, and nickel. These priority
pollutants ar-e removed by a well-operatedPOTW at an average of
32 percent while PSES. technology removes approximately 84
percent.

Implementation of the proJtlulgated PSES limitations will. remove
annually an estimated 1,625 kg of priority metals. We estimate a
capital cost of $320,100 and an annualized cost of $161,200 (1982
dollars) to achieve the ptomulgated PSES. The promulgated PSES
will not result in adverse' economic impacts.

PSNSOPTION SELECTION - PROPOSAL

EPA proposed PSNS for the; secondary nickel subcategory based on
Option C (chemical precipitation, sedimentation, and multimedia
filtration). Filtration. was not proposed for slag reclaim

.tailings wastewater, however, because it was not shown to be cost
effective for this waste stream.

Wastewater discharge rates for PSNS were proposed equivalent to
the PSES discharge rates. .

PSNS OPTION SELECTION - PROMULGATION

EPA is promulgating PSNS equivalent to promulgated NSPS and PSES.
The same pollut~nts pass t~rough at PSNS as at PSES, for the same
reasons.

The PSES flow allowances ;are based on minimization of process
wastewater wherever possible.

The Agency believes that the promulgated PSNS are achievable, and
that they are not a barr~er to entry of new plants into this
subcategory.

The wastewater discharge rates for PSNS are identical to the NSPS
discharge rates for each w~ste stream. The PSNS discharge rates
are shown in Table XII-3 (Table 4012).
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Pretreatment standards are based on the achievable concentrations
from the selected treatment technology and the discharge rates
determined in Section XI fo~ NSPS and shown in Table XII-3. A
mass of pollutant per mass of product (mgjkg) allocation is given
for each subdivision withiri the subcategory. This pollutant
allocation is based on ~he product of the concentration
achievable from the model treatment (mg/1) and the production
normalized wastewater discqarge rate (l/kkg). The achievable
treatment concentrations for NSPS are identical to those for PSES
and PSNS. PSES and PSNS are:presented in Table XII-4 and XII-5,
respectively (pages 4012 - 4013).

I
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Table XII-l

POLLUTANT REMOVAL ESTIMATES FOR INOIRECT OISCHARGERS IN THE SECONDARY NICKEL SUBCATEGURY

::itdeCltHJ St:=lCClcd en
trJ'1',)[ a 1 !taw 0Pl ion A Option A Opt ion (; Option C Option Option ()Oi schil rge llischilrg~ Itemov~d IHscharge Rellloved IHscharge J{emovcd
~M!~ ~illL -~LY!..L fuLY!:.L_ ~lliL fuLY£L (kg/yr) _~LY!l t1
:J:>IAntimony 0 0 U U U U 0
~Arsenic 16.!l0 16. !l0 0 16.!lU 0 16.9U 0CadmiullI 0 0 0 0 0 0 0 ZChrolllium (total) 12.:W 4.9~ 7.25 4. I 3 Il.U7 4.94 7.'1.b HCopper 1 ,b06. lit 34.111 1,572.20 22.98 1,5113.40 34.03 1,~7'l..3'j ()
::"l- Cyanide (total) 0 0 0 0 0 0 U t<;Ilead 0 0 0 - ..- 0 .._- 0 __ -0 0 t"i--HercoL-y 0 -0 0 0 () 0 0 enNickel

\ 51.611 6.41 45.27 - 6.00 45.611 6.00 45.bll c:::Selenium 0 0 0 /) 0 0 0 lJ:j-.I». S llver 0 U 0 0 0 0 0 ()
~-

0 Thall him 0 0 0 0 0 0 0 1-3
0 Zinc 0.19 0.19 0 0.17 O.Ol 0.1 7 0.0'1. t:<:I
\0

GlTOTAL PItIOIHT'i I'OJ.LU'l'AN'i'S 1 ,bd7. 3') bl.b 3 l,bl4.72 :)0.111 1,637.17 62.04 I ,b '1. 5.31 0

~
Ammonia 0 II 0 0 0 0 0Cobalt 0 0 0 0 0 0 0Fluoride :n .119 2] .119 0 lJ.1l9 0 '1.].119 0 en

t:<:ITOTAL NONCONV~N1'IONAI.::i :0.119 :n.1l9 0 2] .U9 0 '1.3.119 U 0
1-3

TSS 9Jl,IlH.74 707.09 932,126.65 153.'1.0 9J:l,61l0. ')4 b99.bU 93'1.,1]4.0b ::x:Oi 1 & Grease - 699.12 581 .] 5 117.77 581. J'j 117.77 51H.35 117.77 H
HTO'fAL CONV~NT lUNA J.::i 9:n,~32.116 1,2811.44 !l3'1.,l44.4l 7]4.~5 932.7911. :H l,lln.03 9H,'l.51.113

TO'fAJ. I'OLl.U1'ANTS 935.244.10 1,]74.96 __ !lH,lIb9.14 IW/:I.b'1. !l34 ,435.411 1,366.96 9]],1177.14

Option A • Chemical precipitation and ~edimentation

Option C • Chemical precipitiltion, sedimentation, and fillr~tion



Table XII-2

COST OF COMPLIANCE FOR THE SECONDARY NICKEL SUBCATEGORY
INDIRECT DISCHARGERS

(March, 1982 Dollars)

286,137 119,339 320,100 161,200

341,274 147,750 387,300 196,200

- -

. (11 9, 616-) *(286,549)* - (120~50-o)* -( 1fr l ; 5-00 ) * Ul
c::
tJ:l
()

~
tJ:j
(j)
o
~

Ul
tJ:j
()

~
tJ
:J:o'

~
Z
H
()
:;.::
tJ:j
~

Promulgation Costs
capItal Cost Annual Cost

Proposal Costs
Capital Cost Annual Cost

A

C

Option

..,.
o
......
o

Ul
tJ:j
()
J-j

:x:
H
H

*These costs represent Option C without filtration for slag reclaim tailings.



PSES AND PSNS WASTEWATER DISCHARGE RATES FOR THE
SECONDARY NICKEL SUBCATEGORY

__l!iIIIIlr__........ _

SECONDARY NICKE~ SUBCA~~GORY

Production
Normalizing
Parameter

slag input to
reclaim process

acid reclaim
nickel produced

acid reclaim
nickel. produced

SECT - XII

287

3.079

1,197

4011

PSES and PSNS
Normalized

Discharge Rate
(l/kkg) (gal/ton)

1,199

, TABLE XII-3

12,848

. : 4,995

Wastewater Stream

Slag Reclaim Tailings

Acid reclaim Leaching
Filtrate

Acid Reclaim Leaching
Belt Filter Backwash
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PSES FOR THE SEeONDARY NICKEL SUBCATEGORY

mg/kg (lb/million lbs) of acid reclaim nickel produced

4.645
0.899
4.995
6.344
3.047

1.115
0.216
1.199
1.523
0.731

11.950
2.313

12.850
16.320

7.837

SECT - XII

Maximum for
monthly average

Maximum for
monthly average

slag input to reclaim process

for Maximum for
day monthly average

4012

2.506
0.528
2.278
2.302
1.751

10.440
2.198
9.491
9.590
7.293

i 26.850
5.653

24.410
24.670
18.760

TABLE XII-4

I

l?SES

Ibs) : of

Maxirrum
anyone

i

Maxilnum for
anyone day

I

MaxiJmum for
Iany ,one day

SECONDARY NICKEL SUBCATEGORY

Arsenic
*Chromium
*Copper
*Nickel

Zinc

mg/kg (lb/million

Arsenic
*Chromium
*Copper
*Nickel

Zinc

mg/kg (lb/million lbs): of acid reclaim nickel produced

Pollutant or
pollutant property

(a) Slag Reclaim Tailings

*Regulated Pollutant

Pollutant or
pollutant property

Arsenic
*Chromium
*Copper
*Nickel

Zinc

(b) Acid Reclaim Leaching Filtrate PSES

Pollutant o'r
pollutant property

(c) Acid Reclaim Leaching ~elt Filter Backwash PSES



PSNS FOR THE SECONDARY NICKEL SUBCATEGORY

(c) Acid Reclaim Leaching Belt Filter Backwash PSNS

mg/kg (lb/million Ibs} of acid reclaim nickel produced

4.645
0.899
4.995
6.344
3.047

1.115
0.216
1.199
1.523
0.731

11.950
2.313

12.850
16.320

7.837

SECT - XII

Maximum for
monthly average

Maximum for
monthly average

Maximum for
monthly average

4013

2.506
0.528
2.278
2.302
1.751

10.440
2.198
9.491
9.590
7.293

26.850
. 5.653
24.410
24.670
18.760

TABLE XII-5

Maximum for
anyone day

Maximum for
anY'one day

Maximum for
any -one day

SECONDARY NICKEL SUBCATEGORY

Arsenic
*Chromium
*Copper
*Nic::kel

Zinc

mg/kg (lb/million IbsJ of slag input to reclaim process

mg/kg (lb/million Ibs) of acid reclaim nickel produced

Arsenic
*Chromium
*Copper
*Nickel

Zinc

Arsenic
*Chromium
*Copper
*Nicke1

Zinc

Pollutant or
pollutant property

*Regulated Pollutant

Pollutant or
pollutant property

(a) Slag Reclaim Tailings PSNS

(b) ,Acid Reclaim Leaching Filtrate PSNS

Pollutant or
pollutant property
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BEST CONVENTIONAL· POLLUTANT CONTRQL TECHNOLOGY

'- :.

EPA is not promulgating b~st conventional pollutant control for
the secondary nickel subcategory at thi~ time •.

SECT - XIII

SECTION XIII

SECONDARY NICKEL SUBCATEGORY
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This . document provides the technical basis for promulgating
effluent limitations based! on best practicable technology (BPT)
and best available technology (BAT) .for existing direct
dischargers, pretreatment standards for existing indirect
dischargers· (PSES), pretreatment standards for new indirect
disc:hargers (PSNS), and standards of performance for new source
direct dischargers (NSPS).' '

The secondary tin subcategory consists of twelve plants. Of the
twelve plants, three discharge directlY to rivers,
lakes, or streams; 9ne discharges to a publicly owned
treatment works (POTW)iand eight achieve zero discharge of
process wastewater.

EPA first studied the secondary tin subcategory to determine
whether differences in' raw materials, final products,
manufacturing processes, :equipment, age and size of plants, or
water usage, required t~e development of separate effluent
limitations and standards for different segments of the
subcategory•. This involved a detailed analysis of wastewater
discharge ~nd treated effluent ch~racteristics, including ~he

sources and volume of: water used, the processes used, the
sources of' pollutants and wastewaters in the plant, and the
constituents of wast~waters, including toxic priority
pollutants. As a result, . nine subdivisions or building blocks
have been identified for this subcategory that warrant
separate effluent limitatfons.These include:

(a) Tin smelter 802 scrubber,
(b) Dealuminizirtg rinse,
(e) Tin mud acid neutralization filtrate.
(d) Tirt hydroxide wash, ,
(e) Spent electrowinning solution from new scrap,·
(f) Spent electrowinning sdlution from municipal solid waste,
(g) Tin hydroxide supernatant frOm scrap,
(h) Tin hydroxide supernata'nt from plating. solutions and sludges,

a~ . . ..
(i) Tin hydroxide filtrate.,

EPA also identified seve~al distinct control and treatment
technologies' (bothin....plaptand end-of-pipe) applicable to the
seco11dary tin subcategory. ' The Agency analyzed both his tor ical
and newly generated data on the performance of these
technologies, 'including their nonwater, quality environmental
impacts and air quality" solid waste generation, and energy
requirements. EPA also studied various flow reduction techniques
reported in the data collection portfolios (dcp) and plant
visit:s.

~-.
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SECTION I

SUMMARY

SECT .... I
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For BAT, the Agency has builit upon the BPT technology basis by
adding filtration as a~ effluent polishing step to the
end-of-pipe treatment sch~me. To meet the BAT effluent
limitations based on t~is technology, the secondary tin
subcategory is estimated ~o incur capital and annual costs.
However, these costs are ~ot presented here because the data on
which they are based has been claimed to be confidential.

NSPS, which are based on. best demonstrated technology, are
equivalent to BAT. In selecting NSPS, EPA recognizes that new
plants have the opportunity to implement the best and most
efficient manufacturing processes and treatment technology.
However., the technology basi!s of BAT has been determined as the
best demonstrated tech~ologt for this subcategory.

The technology basis for PSES is equivalent to BAT. To meet the
pretreatment standards for; existing sources, the secondary
tin subcategory is estimated to incur a capital cost of $160,187
and an annual costbf $50,044. For PSNS, the Agency selected
end-of-pipe treatment andiin-process flow reduction control
techniques equivalent to NS~S.

The mass limitations' and ~tandards for BPT,BAT, 'NSPS, PSE:S and
I

PSNS are presented in Section II.

SECT - ISECONDARY TIN SUBCATEGORY
I

,Engineering costs were pr$pared· for each of the control and
treatment options consideredifor the subcategory. These costs
were then used by the Agency to estimate the impact of
implementing the various options on the subcategory. For each
control and treatment option that the Agency found to be most
effective and technically fe~sible in controlling the discharge
of pollutants, we estimat~d the number of potential closures,
number of employees affected~ and impact on price. These results
are reported in a separate document entitled liThe Economic Impact
Analysis of Effluent Limitat~ons and Standards for the Nonferrous
Metals Manufacturing IndustrY."

After examining the various ~reatment technologies, the Agency
has identified BPT to represent the average of the best existing
technology. Metals removal based on chemical precipitation and
sedimentation technology is the basis for the BPT limitations.
Cyanide precipitation was selected as the basis for cyanide
limitations. To meet the BrT effluent limitations based on this
technology, the secondary tin subcategory is expected to incur
capital and annual costs.' However, these costs are not
presented here because the~ are based on information claimed to
be confidential. :



SECONDARY TIN SUBCATEGORY SECT - .II

BPT is promulgated based 'on the performance achievable by °the
application of chemical precipitation and sedimentation (lime and
settle) technology, along with preliminary treatment consisting
of cyanide precipitatio~ for selected waste streams. The
following BPT limitations a;re promulgated:

(a) .'!:!E.~Sme1ter S02 Scrubber BPT

(a) Tin smelter S02 scrubber,
(b) Dealuminizing rinse~

(c) Tin mud acid neutralization filtrate,
(d) Tin hydroxide wash,
(e) Spent electrowinning sdlution from new sc~rap,
(f) Spent electrowinning solution from municipal solid waste,
(g) Tin hydroxide supernat9nt from scrap~

(h) Tin hydroxide supernata,nt from plating solutions and sludges,
and

(i) Tin hydroxide filtrate.

EPA has divided the secondary tin subcategory into
subdivisions for the purpose of effluent limitations
standards. These subdivisions are:

nine
and

8.554
1.840
5.611
2.024

179.400
10.0 at all times

Maximum for
Monthly Average

SECTION II

CONCLUSIONS

I ~,

Maximilm for
~nyOne Day

;4031

19.220
3~863

11.040
3.495

377.100
Within,the r~nge of 7.5 to

.>" J

mg/kg (lb/million Ibs) of crude tapped tin produced

Pollutant or
Pollutant Property

'Arsenic
Lead
Iron
Tin
TSS
pH



(c) Tin Mud Acid Neutralization Filtrate BPT

mg/kg (lb/million rIbs) c)f tin hydroxide washed

times

times

0.007
0.004
0.700
0.008
0.683

10.0 at all times

SECT - II

1.009
0.606

·100.400
1.110

98.420
10.0 at all

2.391
1.434

237.900
2.630

233.100
10.0 at all

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

7.5 to

7.5 to

0~015

01.010
It225
0~013
1~435

r~nge of 7.5 to

Maximum for
Any Orie Day

!

Maximpm for
Any Ope Day

MaxiIl}um for
Any One Day,

4032

2l.l20
1:.464

176;.600
1.918

206:.900
the ra'nge of

5.020
3.466

418.400
4.542

490.100
the r*nge of:

SECONDARY TIN SUBCATEGORY
:

Lead
Cyanide (total)
Fluoride
Tin
TSS
pH Within the

mg/kg (lb/million Ibs) of dealuminized scrap produced

(b) Dealuminizing Rinse B~T

Pollutant or
Pollutant Property

mg/kg (lb/million Ibs) of neutralized dewatered tin mud produced

Pollutant or
Pollutant Property

Lead
Cyanide (total)
Fluoride
Tin
TSS
pH Within

Pollutant or
Pollutant Property

Lead
Cyanide (total)
Fluoride
Tin
TSS
pH Within

(d) Tin Hydroxide Wash BPT



mg/kg (lb/million Ibs) of MSW scrap used as raw material

(e) Spent Electrowinning ,Solution from New Scrap BPT

mg/kg (lb/mi11ion Ibs) of cathode tin produced

times

all times

0.024
0.014
2.368
0.026
2.321

10.'0 at

SECT - II

3.360
2.016

334.300
3.696

327.600
10.0 at all

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for ,
Monthly Average

7.5 to

of 7.5 to

0.050
:0.035
:4.165
0.045
4.879
!range

Maximum for
AnyOne Day

Maximum for
Any'pne Day

4033·

Maxi~um for
Any 9ne Day

.'7.056
4.872

5~8.000
'6.384

68'8.800
the r'ange of

SECONDARY TIN 'SUBCATEGORY

Pollutant or
Pollutant Property

Lead
Cyanide (total)
Fluoride
Tin
TSS
pH Within

Pollutant or
Pollutant Property

Lead
Cyanide (total)
Fluoride
Tin
TSS
pH Within the

mg/kg (lb/million Ibs), of tin metal recovered from scrap

Lead 23.370 11.130
Cyanide (total) 10.140 6.677
Fluoride 1,947.000 1,107.000
Tin 21.140, 12.240
TSS 2,281.000 1,085.000
pH Within: the range of 7.5 to 10.0 at all times

Pollutant or
Pollutant Property

(f) . Spent Electrowinning 'Solution from Municipal Solid
Waste BPT

(g) Tin Hydroxide Supernatant from Scrap BPT
,



mg/kg (lb/million +bs) of tin metal produced

mg/kg (lb/million Ibs} of tin metal recovered from
plating so]utions and sludges

times

times

5.703
1.196
5.611
2.024

SECT - II

5.009
3.005

498.400
5.510

488.400
10.0 at all

23.000
13.800

2,289.000
25.300

2,243.000
to 10.0 at all

Maximum for
Monthly Average

Maximum for
Monthly Average

7.5

7.5 to

4034

12.790
2.575

11. 040
3.495

Maximum for
IAny One Day

MaximuJ;n for
Any One Day

48.~00

33.~50

4,025.000
43.tOO

4,715.QOO
the range of

10.520
7.263

876.500
9.517

1,027.000
the range of

SECONDARY TIN SUBCATEGORY

mg/kg (lb/million lbs) of crude tapped tin produced

Lead
Cyanide (total)
Fluoride
Tin
TSS
pH Within

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

I

(h) Tin gydroxide Supernatadt from Plating
Solutions and Sludges ~PT

I

Pollutant or
Pollutant Property

Lead
Cyanide (total)
Fluoride
Tin
TSS
pH Within

BAT is promulgated based o~ the performance achievable by the
application of chemical precipitation, sedimentation, and
multimedia filtration (lime'lsettle, and filter) technology along
with preliminary treatment c~nsisting cyanide precipitation for
selected waste streams. The following BAT effluent limitations
are promulgated:

Pollutant or
Pollutant Property

(i) Tin Hydroxide FiltrateBPT

Arsenic
Lead
Iron
Tin

(a) Tin Smelter S02 Scrubber BAT



mg/kg(lb/million lbs) of cathode tin produced

(e) Spent Electrowinning Solution from New Scrap BAT

mg/kg (lb/million c Ibs) of tin hydroxide washed

0.005
0.0028
0.697
0.008

1.554
0.956

237.900
,2.630

0.656
0.404

100.400
1.110

2.184
1.344

334.300
3.696

SE<;:T - II

Maximum for
Monthly Average

Maximum for'
Monthly Average

Maximum for
Monthly Average'

Maximum for
Monthly Average

4035

0.010
0.007

,1.225
0.013

1.413
,1.009

176.600
;1.918

;3.347
~.391

418.400
'~. 542

, 4.704
3.360

588.000
6.384

Maximum for
Any 'One Day

Maximum for
AnyOne Day

Maxirnum for
Any One Day

Maximum for
Any One Day

SECONDARY TIN SUBCATEGORY

Tin Mud Acid Neutralization Filtrate BAT(c)

Pollutant or
Pollutant Property

Lea.d
Cyanide (total)
Fluoride
Tin

mg/kg (lb/million Ibs) of neutralized dewatered tin
. mud produced

mg/kg (lb/million Ips) of dealuminized scrap produced

(b) Dealuminizing Rinse BAT

Pollutant or
Pollutant Property

Lead
Cyanide (total)
Fluoride
Tin

Pollutant or
Pollutant Property

(d) Tin Hydroxide Wash B~T

Lead
Cyanide (total)
Fluoride
Tin

Pollutant or
Pollutant Property

,Lead
Cyanide (total)
Fluoride'
Tin



mg/kg (lb/million Ibs) of tin metal produced

mg/kg (lb/million lo,s) of MSW scrap used as raw material

mg/kg (lb/million Ibs) of tin metal recovered from scrap

0.015
0.010
2.368
0.026

•
3.256
2.004

498.400
5.510

SECT - II

14.950
9.200

2,289.000
25.300

7.233
4.451

1,107.000
12.240

Maximum for
Monthly Average

Scrap BAT

Maximum for
Monthly Average

Maximum for
Monthly Average

4036

0.033
0.024
4.165
0.045

7.012
5.009

876.500
9.517

Ma,ximum for
Any One Day

32.200
23.000

41,025.000
I 43.700

Maximum for
IAny One Day

I 15.580
: 11.130

1,947.000
21.140

M,aximum for
Pi,ny One Day

Supennatant from
I

SECONDARY TI~ SUBCATEGORY

mg/kg (lb/milliop Ibs) of tin metal recovered from
platipg solutions and sludges

Lead
Cyanide (total)
Fluoride
Tin

Lead
Cyanide (total)
Fluoride
Tin

Pollutant or
Pollutant Property

Lead
Cyanide (total)
Fluoride
Tin

Lead
Cyanide (total)
Fluoride
Tin

Pollutant or
Pollutant Property

Pollutant or
Pollutant Property

Pollutant or Maximum for Maximum for
Pollutant Property A~y One Day Monthly Average

!
I

(f) Spent Electrowinning Solution from Municipal Solid
Waste BAT :

(g) Tin Hydroxide

(i) Tin Hydroxide Filtrrate BAT

(h) Tin Hydroxide Supe+natant from Plating
Solutions and Sludges BAT

[



mg/kg(lb/million Ibs)o~ dealuminized scrap produced

mg!kg (lb!million Ibs) of neutralized dewatered tin
mud produced

times

all ·times

0.005
0.003
0.697
0.008
0.420

10.0 at'

SECT - II

5.703
1.196
5.611
2.024

110.400
10.0 at all times

0.656
0.404

100.400
1.110

60.560
10.0 at all

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

7.5 to

7.5 to

of 7.5 to

0.010
0.007
1.225
0.013
0·.525
~ange

. 4037

1·.413
l' .009

176:.600
1-.918

75.710
ra: l1ge of

Maximum for,.
Any One Day

Maxi~umfor

Any qneDay

Maxirtmm for
Any One Day

12.790
2.575

11.040
3.495

138.000
Within the range of

SECONDARY ~IN SUBCATEGORY

mg/kg (lb/million.lJ;>s) of crude tapped tih produced

Tin Mud Acid Neutralization Filtrate NSPS(c)

NSPS are based on th~ performance achievable by the
application of chemica~ precipitation, sedimentation, and
multimedia filt~ation (lime, settle and filter) technology, along
with preliminary treatment: consisting of cyanide precipitation
for. selected waste streams~ The following effluent standards are
promulgatectfornew source~:

, 1-.

(a) Tin SmelterS02 Scrubber NSPS

Arsenic
Lead
Iron
Tin
TSS
pH

Pollutant or
Pollutant Pr:operty

Lead
Cyanide (total)
Fluoride
Tin·
TSS
pH Within the

(b) Dealuminizing Rinse NSPS

Pollutant or
Pollutant Property

Lead
Cyanide (total)
Fluoride
Tin
TSS
pH Within the

Pollutant or
. Pollutant Property



mg/kg (lb/million lbs) of cathode tin produced

mg/kg (lb/million lbs) of tin hydroxide washed

times

1.554
0.956

237.900
2.630

143.400
10.0 at all times

0.015
0.001
2.368
0.026
1.428

10.0 at all times

SECT - II

2.184
1.344

334.300
3.696

201.600
10.0 at all

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

7.5 to

4038

0.033
0.024
4.165
0.045
1.785
range of 7.5 to

Maximum for
Any One Day

3.347
2.391

418.400
4.542

179.300
the range of 7.5 to

~aximum for
Any One Day

Maximum for
~ny One Day

4.704
3.360

588.000
6.384

252.000
the range of

SECONDARY ~IN SUBCATEGORY

Pollutant or
Pollutant Property

(d) Tin Hydroxide.wash NSPS

Lead
Cyanide (total)
Fluoride
Tin
TSS
pH Within

mg/kg (lb/million ~bs) of MSW scrap used as raw material

Lead
Cyanid;e (total)
Fluoride
Tin
TSS
pH Within

Pollutant or
Pollutant Property

(e) Spent Electrowinn~ng Solution from New Scrap NSPS

Lead
Cyanide (total)
Fluoride
Tin
TSS
pH Within ~he

Pollutant or
Pollutant Property

(f) Spent Electrowinn~ng Solution from Municipal Solid
Waste NSPS
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mg/kg (lb/million Ibs): of tin metal recovered from scrap

(g) Tin Hydroxide Supernatant from Scrap NSPS

times

times

3.256
2.004

498.400
5.510

300.500
10.0 at all times

SECT - II

7.233
4.451

1,107.000
12.240

667.700
to 10.0 at all

14.950
9.200

2,289.000
25.300

1,380.000
to 10.0 at all

. Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

7.5

7.5

Maximum for .
Any bne Day

Maximum for
Any<!ne Day

Maximum for
Any One Day

7.012
5.009

876.500
9.517

375.700
the range of 7.5 to

15.580
11.130

1,9.47.000
21.140

83~.600

th"e range of

32.200
2~.000

4,025.000
43.700

1,725.000
the range of

SECONDARY TIN ,SUBCATEGORY

Pollutant or
Pollutant Property

Lead
Cyanide (total)
Fluoride
Tin
TSS
pH Within

Pollutant or
Pollutant Property

Lead
Cyanide (total)'
Fluoride
Tin
TSS
pH Within

mg/kg (lbjmillion Ibs) of tin metal recovered from
plating solutions and sludges

mgjkg (lb/mi11ion Ibs) of tin metal produced

(h) Tin Hydroxide Supernatant from Plating
Solutions and Sludges' NSPS

Lead
Cyanide (total)
Fluoride
Tin
TSS
pH Within

Pollutant or
Pollutant Property

(i) Tin Hydroxide Filtrate NSPS

PSES are promulgated bas~d on the performance achievable by the
application of chemical, precipi ta tion, sedimentation, and
multimedia filtration (lime, settle and filter) technology, along
with preliminary treatme~t consisting of cyanide precipitation
for selected waste streams. The following pretreatment standards
are promulgat~d fo~ existing sources:



mg/kg (lb/miIlion Ibs) of tin hydroxide washed

mg/kg (lb/million Ibs) of dealuminized scrap produced

0.005
0.003,
0.697
0.008

5.703
1.196
5.611
2.024

1. 554
0.956

237.900
2.630

0.656
0.404

100.400
1.110

SECT - II

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum .for
Monthly Average

Maximum for
Monthly Average

Filtrate PSES

4040

0.010
0.007
1.225
0.013

12.790
2.575

11.040
3.495

1.413
1.009

176.600
1.918

3.347
2.391

418.400
4.542

Maximum for
Any One Day

Maximum for
l}ny One Day

[Maximum for
Any One Day

Maximum for
1ny One Day
I

Neutralization
I

SECONDARY ~IN SUBCATEGORY

mg/kg (lb/millidn Ibs) of crude tapped tin produced

Tin Mud Acid(c)

(b) Dealuminizing Rinse PSES

mg/kg (lb/millipn Ibs) of neutralized dewatered tin
mud produced

Arsenic
Lead
Iron
Tin

Pollutant or
Pollutant Property

Lead
Cyanide (total)
Fluoride
Tin

Pollutant or
Pollutant Property

(a) Tin Smelter S02 Sdrubber PSES

Pollutant or
Pollutant Property

Lead
Cyanide (total)
Fluoride
Tin

Lead
Cyanide (total)
Fluoride
Tin

Pollutant or
Pollutant Property

(d) Tin Hydroxide wasr PSES



(g) Tin Hydroxide Supernatant from Scrap PSES

mg!kg (lb/million Ibs) of cathode tin produced

mg!kg (lb!milliqn Ibs), of tin metal recovered from scrap

0.015
0.010
2.368
0.026

2.184
1. 344

334.300
3.696

SECT- II

14.950
9.200

2,289.000
25.300

7.233
4.451

1,107.000
12.240

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

.0.033
0.024
4.165
0.045

;4.704
,3.360

588.000
,6.384

Maximum for
Any'One Day

4041

Maximum for
Any'One Day

Maximum for
Any One Day

32.200
2~.000

4,025.000
43.700 .

15.580
1'1.130

1,94;7.000
2,1.140

Maximum for
Any One Day

SECONDARY TIN SUBCATEGORY

mg/kg (lb/million lbs) of tin metal recovered from
plating solutions and sludges

(e) Spent Electrowinning Solution from New ScraE PSES

mg!kg (lb!million Ibs) of MSW scrap used as raw material

Lead
Cyanide (total)
Fluoride
Tin

Pollutant or
Pollutant Property

Lead
Cyanide (total)
Fluoride
Tin

(f) Spent Electrowinning~Solutionfrom Municipal Solid
waste PSES

Pollutant or
Pollutant Property

Lead
Cyanide (total)
Fluoride
Tin

Lead
Cyanide (total)
Fluoride
Tin

(h) Tin.Hydroxide Supernatant from Plating
Solutions and Sludges: PSES

Pollutant or
Pollutant ,Property

Pollutant or
Pollutant Property



mg/kg (lb/million lbs) of tin! metal produced

mg/kg (lb/million Ibs) :of dealuminized scrap produced

PSNS are promulgated based on the performance achievable by
the application of chemic~l precipitation, sedimentation, and
multimedia filtration (lime, Isettle and filter) technology, along
with preliminary treatment cdnsisting of cyanide precipitation
for selected waste streams. :The following pretreatment standards
are promulgated for new sourc,es.

5.703
1.196
5.611
2.024

0.005
0.003
0.697
0.008

3.256
2.004

498.400
5.510

SECT - II

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

4042

,

0.010
0.G07
1.225
0.013

12.790
2.~75

11.040
3.495

7.0i12
5.009

876.5ioo
9.5!17

Maximuml for
Any One Day

MaximuIIj. for
Any One Day

Maximu~ for
Any OnET Day

SECONDARY TIN SUBCATEGORY
I

mg/kg (lb/million lbs)' of crude tapped tin produced

Tin Hydroxide Filtrate ~SES

I
Pollutant or
Pollutant Property

(i)

Lead
Cyanide (total)
Fluoride
Tin

Pollutant or
Pollutant Property

i

(a) Tin Smelter S02 Scrubbe~ PSNS

Arsenic
Lead
Iron
Tin

Pollutant or
Pollutant Property

Lead
Cyanide (total)
Fluoride
Tin

(b) Dealuminizing Rinse PSNS



mg/kg (lb/mil1ion. 1bs) of cathode tin produced

e) Spent Electrowinning Solution from New Scrap PSNS

mg/kg (lb/million Ibs) of tin hydroxide washed

0.015
0.010
2.368
0.026

0.656
0.404

100.400
1.110

1.554
0.956

237.900
2.630

2.184
1.344

334.300
3.696

SECT - II

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

4043

0.033
0.024
4.165
0.045

1.413
1.009

176.600
'1.918

3.347
2.391

41,8.400
4.542

4.704
3.360

588.000
6.384

Maxi;.mum for
Any·One Day

Maximum for
Any One Day

Maximum for
Any One Day

MaxiI~lUm for
Any One Day

SECONDARY TIN SUBCATEGORY

Tin Mud Acid NeutralJzation Filtrate PSNS(c)

Pollutant or
Pollutant Property

Lead
Cyanide (total)
Fluoride
Tin

d) Tin Hydroxide Wash PSNS

mg/kg (lb/million Ibs) of MSW scrap used as
raw material

mg/kg(lb/million Ibs) of neutralized dewatered tin
imud produced

Pollutant or
Pollutant Property

Lead
Cyanide (total)
Fluoride
Tin

Pollutant or
Pollutant Property

Lead
Cyanide (total)
Fluoride
Tin

f) Spent Electrowinning SOlution from Municipal Solid
Waste PSNS

Pollutant or .
Pollutant Property

Lead
Cyanide (total)
Fluoride
Tin
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(g) Tin Hydroxide Supernatant from Scrap PSNS

3.256
2.004

498.400
5.510

SECT - II

14.950
9.200

2,289.000
25.300

7.233
4.451

1,107.000
12.240

Maximum for
Monthly Average

Maximum for
Monthly Average

Maximum for
Monthly Average

7.012
5.009

I

87($.500
9.517,

Maxim'um for
Any qne Day.

Maximum for
Any One.Day

I

32.200
23.000

4,025.000
43.700

Maximum for
Any qne Day

15.580
11:.130

1,94i.ooo
21.140

SECONDARY TIN SUBCATEGORY

mg/kg (lb/million l~s) of tin metal recovered from
plating solutions and sludges

mg/kg (lbjmillion lbs) bf tin metal recovered from scrap

mg/kg (lb/million lbs) of tin metal produced

Pollutant or
Pollutant Property

Lead
Cyanide (total)
Fluoride
Tin

Lead
Cyanide (total)
Fluoride
Tin

EPA is not promulgating BCT for the secondary tin subcategory at
this time.

Lead
Cyanide (total)
Fluoride
Tin

Pollutant or
Pollutant Property

(h) Tin Hydroxide Supernat;ant from Plating
SOlutions and Sludges: PSNS

Pollutant or
Pollutant Property

(i) Tin Hydroxide Filtrate PSNS
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RAW MATERIALS

Tin is prdduced by smelting tin concentrates with
limestone and coke. The crude tin is then electrolytically
refined and cast. The process is presented schematically in.
Figure III-l (page 4052).

bronze,
alloys

tin or
·copper,

supplement describes
in the production of
of the secondary tin

• SECT.,.. III

SECTION III

SECONDARY TIN SUBCATEGORY

SUBCATEGORY PROFILE

This section of thepecondary tin
the raw materials and processes used
secondary tin and .presehts a profile
plantS identified in this study.

, .

DESCRIPTION OF SECONDARY TIN PRODUCTION

Tin is also used in a number of alloys such as brass,
and white metal alloys including babbitt.. White metal
are low melting point alloys consisting primarily of
lead. These alloys may also contain lesser amounts. of
zinc and antimony and are. used primarily in be~rings.

The largest total use of tin is in solders which are~anufactured

from both primary tin and Secondary tin. The low melting point
of tin (232oC) makes it i~eal for this application. Tin plated
steel products represent the second largest use of tin. Only
primary tin is used for th~s application.

Tin may also be produced py smelting tin residues, particularly
detinners mud from secondary tin recovery operations. ,Most
secondary tin, however; is produced by dissolving tin from tin
plated steel scrap, and req:overing the tin by electrowinning. Tin
may also be recovered from solution by precipitation of tin as
tin hydroxide, Sn(OH)'4' A smaller amount of secondary tin is
recovered from tin plating sludges which are generated by tin
plated steel production operations. These secondary tin
production operations can be divided into four major operations:
alkaline detinning, electrqwinning, tin hydroxide precipitation,
and reduction to tin ~~tal. These operations are shown
schematically in Figure I1r-2 (page 4053).

Tin concentrates used in tin production are imported from South
America and Malaysia. EPA considers these tin concentrates to be
secondary raw materials fdr the purpose of establishing effluent
limitqtions. There are no tin produclng facilities in the United
States that manufacture tin from concentrates alone.

The other principal raw m~terial eor the.secondary tin indus~~y
is tin plated steel scrap. Virtually all of this scrap
comes from fabrication plaqts which produce cans and a variety of
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6NaN03 +
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9Sn +
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The first step in recovering tin from tin plated scrap is hot
alkaline detinning. Tin p~ated scrap is loaded into perforated
steel detinning baskets and placed in a detinning tank which
contains a solution of sodi~m hydroxide and sodium nitrate. The
solution is heated to nea~ the boiling point and the tin
dissolves into solution as sodium stannate,
Na2Sn03. The chemical react~on is as follows:

ALKALINE DETINNING

TIN SMELTING

There is currently one tin smelter in the United States. Tin
residues (and sometimes coticentrates) are smelted in a kaldo
furnace with limestone, magnesium oxide, and coke at 2,000 to
2,400oF. When the tin content of the residual slag reaches 5 to 7
percent, pyrite is added to liberate additional tin as volatile
tin sulfide. The tin sulfide is contacted with atmospheric
oxygen which results in the generation of sulfur dioxide and tin
oxide particles which ar~ captured in a baghouse and later
recycled to the furnace. Sulfur dioxide emissions from. the
smelting furnace are controlled with a scrubber employing a
slurry of finely ground ar~gonite and water as the scrubbing
solution. Crude molten tin is periodically tapped from the
furnace, fire refined and cast into anodes. The anodes are
consumed in an electrolytic tefining process and the purified tin
• •• I

~s cast ~nto ~ngots. I

In the unsaturated process, the sodium stannate concentration in
the solution is kept below bhe saturation point and the solution

I

The detinning cycle is complete after 4 to 12 hours. Scrap
containing aluminum is prbtreated in a solution of sodium
hydroxide, in which the alum~num dissolves. After rinsing, the
dealuminized scrap is sent tp the detinning tanks.

i
There are two variations o~ the alkaline detinning process: the
saturated process and the unsaturated process. In the saturated
process, the sodium stannate solution is allowed to become
supersaturated and sodium ~tannate crystals precipitate from
solution. The sodium stannate is recovered from the solution in
a filter press and the solution is returned to the detinning
tanks. The sodium stannate filter cake may then be sold as a
product or redissolved in water for further processing or
electrowinning.

other tin plated steel products. Such scrap may include
,punched sheets, rolls and bundles. One producer also reported
tin recovery from tin plat~d steel separated from municipal
solid waste. Two producers :reported that they recovered tin
from spent tin electroplating solutions and plating sludges.

I
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REDUCTION TO TIN METAL

ELECTROWINNING

as a
water

The
to
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Detinners . mud may also include residues removed from the bottoms
of detinning tanks. This~ud contains 3 to 5 percent tin and is
sold as a by-product to tin smelters. The tin mud is usually
rinsed to recover any soluble tin which may be present. The
rinse water is recycled to the detinning tanks. One producer
reported an acid neutralization step in which sulfuric acid is
addE~d to the mud. The· neutralized mud is then dewatered in a
filter press and sold a~ a by-product containing approximately
10 percent tin •.

When the detinning cycl~ is complete, the detinned steel is
removed from the detinning·tanks. The steel is then rinsed to
recover any tin solution which may be adhering to it, pressed or
baled, and sold as a product. The rinse water is recycled to the
detinning tanks to recover tin.

is pumped directly to fu~ther processing or electrowinning. In
both the saturated and the unsaturated process, the sodium
stannate solution is purified by adding sodium sulfide, Na2S or
sodium hydrosulfide, NaHS, to precipitate lead and other
metal impurities as insoluble metal sulfides. The precipitated
residue is called tin mud or detinners mud and is sold to tin
smelters.

The purified sodium stannate solution is sent to electrolytic
cells where pure tin metal is deposited onto cathodes. The tin
is then removed from the cathodes, melted and cast. The
electrowinning solution is then recycled to the detinning tanks.
A blowdown stream must periodically be discharged from the
electrowinning circuit in order to control the concentration of
aluminum, carbonates, and other impurities in the solution.

As an alternative to electiowinning, tin can be recovered from
solution as tin hydroxide, Sn(OH)4. Sulfuric acid is added to
lower the pH to 7 and sodium carbonate is then added to raise the
pH to 7.8. At this point tin hydroxide will precipitate from the
solution. The one plant which uses this process precipitates tin
from a solution which i;s .a mixture of alkaline detinning
solution~ spen~ plating solution, and a solution generated by
dissolving tin electroplating sludge in water.

One producer reported the use of tin hydroxide, Sn(OH)4,
raw material. The tin ,hydroxide is first washed with
and then dissolved in a solution of sodium hydroxide.
resultant sodium stann~te solution is then purified and added
the sodium starinate soltition from alkalirie detinning
the combined solution enters the electrowinning tanks.

The tin hydroxide is dried pnd calcined in a furnace to produce

PRECIPITATION OF TIN HYDROXIDE
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PROCESS WASTEWATER SOURCES

OTHER WASTEWATER SOURCES

SECT - III
,

SECONDARY TIN SUBCATEGORY
I

Table 111-3 (page 4051) provides a summary of the number of
plants with the various p~oduction processes and the number
of plants which.generate wastewater from each process.
Alkaline detinning is practfced by 10 of the 12 secondary tin
plants. Of these 10 plants, eight also practice electrowinning.
Figure 111-3 (page 4054) showS the geographic locations of the
secondary tin facilities in the united States by discharge
status.

AGE, PRODUCTION, AND PROCESS, PROFILE

Table 111-1 (page 4049) s:hows the relative age and discharge
status of the secondary I tin plants. The average plant
age is between 16 and 25 ~ears. All of the plants have been
built since 1940. Table: 111-2 (page 4050) shows the 1982
production for secondary tin. Eleven of the 12 secondary
tin plants have production levels less than 1,000 kkg/yr. One
tin producer has a production level between 1,000 and 5,000
kkg/yr.

There may be other was~e streams associated with the
secondary tin subcategory. ~hese streams may include noncontact
cooling water, stormwater ~unoff, and maintenance and cleanup
water. These wastewater s~reams are not considered as a
part of this rUlemaking.i EPA believes that the flows and
pollutant loadings associated with these streams are
insignificant relative to th~ wastewater streams selected and
are best handled by the appropriate permit authority on
a case-by~case basis und~r authority of Section 403 of the
Clean Water Act.

tin dioxide, Sn02' The t~n dioxide is then charged to a
reduction furnace with carbon where it is reduced to tin metal.

Although a variety of processes are involved in secondary
tin production, the process!wastewater sources can be subdivided
as follows: '

(a) Tin smelter S02 scrubber,
(b) Dealuminizing rinse,
(c) Tin mud acid neutralization filtrate,
(d) Tin hydroxide wash, .
(e) Spent electrowinning solution from new scrap,
(f) Spent electrowinning solution from municipal solid waste,
(g) Tin hydroxide supernatant from scrap,
(h) Tin hydroxide supernatan~ from plating solutions and sludges,

and
(i) Tin hydroxide filtrate~ '



Table 111-1

INITIAL OPERATING YEAR (RANGE) SUMMARY OF PLANTS IN THE
SECONDARY TIN SUBCATEGORY BY DISCHARGE TYPE
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PRODUCTION RANGES FOR SECONDARY TIN PLANTS FOR 1982

* Direct discharge productio$ data have been withheld because the
information on which they are based has been claimed to be
confidential.

Discharge Production R;ange kkg!yr

~
0-100 100-:1000 1000-5000 Total

Direct * !* * 3

Indirect 1 0 0 1

Zero 4 :4 0 8
1

Total * 1* * 12
i
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Table 111-3

SUMMARY OF SECONDARY TIN SUBCATEGORY
PROCESSES AND ASSOCIATED WASTE STREAMS

tf:>,
o
U1
I-'

Process and Waste Streams

Tin Smel ting

Smelter S02 scrubber

Alkaline De tinning

Dealuminizing rinse
Tin mud acid neutralization filtrate

Electrowinning

Tin hydroxide wash
Spent electrowinning solution from new scrap
Spent electrowinning solution from,municipal
solid waste

Tin Hydroxide Precipitation

Supernatant from scrap
Supernatant from plating solutions and sludges
Tin hydroxide filtrate

Reduction to Tin Metal
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*Through reuse or evaporation practices, a plant may "generate" wastewater from a
particular process but not discharge it.
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FACTORS CONSIDERED IN SUBDIVIDING THE SECONDARY TIN
SUBCATEGORY

The smelting of tin gives rise to the first subdivision. The
control of sulfur dioxide e~issions from smelter flue gases is
accomplished through the u~e of a wet alkaline scrubbing system.
Blowdown of scrubbing solution comprises the wastewater stream

SECT - IV

; SECTION IV

SUBCATEGORIZATION

SECONDARY TIN SUBCATEGORY

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

This section summarizes the factors considered during the
designation of the r~lated subdivision~ or building blocks
of the secondary tin subcategory. Following proposal, the Agency
deci.dedto revise the name of this subcategory to Secondary Tin,
instead of Primary and 'Secondary Tin, to more accurately
reflect the nature of the raw materials used in this
subcategory. The same plants and operations that were included
in this Subcategory. at proposal are included for
promulgation.

The rationale for considering segmentation of the
secondary tin subcategory:is based primarily on differences in
the production processes and raw materials used. Within this
subcategory, a number of different operations are performed,
which mayor may not have a water use or discharge, and which may
require the establishment:, of separate effluent limitations.
While secondary tin 'is still considered a single
subcategory, a more tho~ough 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:

(a) Tin smelter S02 scrubb~r,

(b) Dealuminizing rinse,
(c) Tin mud acid neutralization filtrate,
(d) Tin hydroxide wash,
(e) Spent electrowinning solution from new scrap,
(f) Spent electrowinning sOlution from municipal solid waste,
(g) Tin hydroxide supernatant from scrap~

(h) 'rin hydroxide supernatant from plating solutions and sludges,
and

(i) Tin hydroxide filtrate.

These subdivisions follow directly from differences within the
five production processes which may be used in the
production of secondary tin: tin smelting, alkaline detinning,
elec~rowinning, precipitatipn and reduction.

,
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Although alkaline detinning is a net consumer of water because of
evaporation losses, a number of' wastewater streams may be
generated. When tin scrap containing aluminum is used, the scrap
is leached with a sodium hydroxide solution prior to entering the
detinning tanks. The aluminum dissolves in the caustic solution
and the scrap is then rinsed with water. The spent caustic
leaching solution and rinse 'water are discharged as a waste
stream.

SECT - IVSECONDARY TIN SUBCATEGORY

associated with this subdivision.

Another wastewater stream ~ssociated with alkaline detinning is
tin mud acid neutralization filtrate. Tin mud may consist of
residues from the detinnihg tanks, precipitates formed when
sodium sulfide or sodium hyd~osulfide is added to the sodium
stannate solution to prec~pitate base metal impurities, or a
combination of the two. Thi$ "detinners mud" typically contains
from 3 to 5 percent tin by weight. The mud is rinsed with fresh
water to recover soluble tin! compounds which are returned to the
detinning tanks. The rinse~ mud is filtered and eventually sold
to smelters. One producer neutralizes this mud with sulfuric
acid prior to dewatering I in a pressure filter. The filtrate
cannot be returned to the : detinning tanks and is therefore
discharged as a waste stream. The mud has been upgraded to a
product that is approximately 10 percent tin.

,

Electrowinning is the principal means of recovering tin from the
sodium stannate solution whi¢h is generated in alkaline detinning
operations. One producer reported the use of tin hydroxide as an
additional raw material to t):le electrowinning solution. Prior to
being dissolved in the sodium stannate solution the tin hydroxide
is washed with water to iremove impurities. The wash water is
then discharged as a wastewafer stream. The most significant
wastewater stream associated with electrowinning, is spent
electrowinning solution. ThF partially depleted sodium stannate
solution is recycled to th~ detinning tanks where additional tin
is taken into solution. A b~eed stream is required, however, in
order to control the buildup; of impurities, particularly aluminum
and carbonates, in the solution. This bleed stream comprises a
wastewater stream associate~ with the electrowinning operation.

I

When municipal solid waste ~s used as a raw material to alkalihe
detinning operations, a' much 'larger discharge of spent
electrowinning solution results~ This larger blowdown stream is
necessi tated by impur i ties' which are introduced into the sodium
stannate solution by the raw material. Consequently, spent
electrowinning solution from municipal solid waste processing is
identified as a separate subdivision.

As an alternative to electrbwinning, tin may be precipitated from
solution as tin hydroxide. !The tin hydroxide sludge is dewatered
in a filter press, dried and sold or calcined to tin oxide in a
furnace, and reduced with carbon in a reduction furnace to
produce tin metal. The isupernatant and filtrate streams'
associated with tin hydro~ide precipitation comprise wastewater



OTHER FACTORS

PRODUCTION NORMALIZING PARAMETERS

In general, for each production process which has a wastewater
associated with it, theactiual mass of tin product, intermediate
or raw material processed will be used as the PNP. Thus, the
PNPs for the nirie subdivisions are as follows:

SECT - IV

PNP

kkg of crude tapped tin

kkg of dealuminized scrap
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SECONDARY TINoSUBCATEGORY

streams associa~~d with this operation.

The flow rates and characteristics of the tin hydroxige
supernatant stream vary significantly depending on the r~w
materials used. Because q~ this, separate subdivisions have been
identified for tin hydroxide supernatant from each of two types
of raw -materials: tin plated steel scrap, and plating solutions
and sludges. Tin hydroxide filtrate from dewatering the
precipitated tin hydroxide is also designated as a separate
sUbdi~ision. .

The other factors conSIdered in -this evaluation were shown
to be inappropriate' bases for subdivision. Air pollutio~
control methods, treatment costs, and total energy
requirements' are functions of the selected subcategorization
factors--metal product" raw materials, and production
processes. Therefore, they· are not independent factors
and ,do 'not affect the sUbcategorization which has been
developed. As discussed in Section IV df the General
Develo~ment Document, certain othet factors, such as plant age,
plant size,' and the number of employees, were also evaluated
and determined ~o be in~ppropriate for use as base~ for
subdivis~on of nonferrous metals plants.

Following proposal, the'Ag~ncy decided to combine tin hydroxide
supernatant from spent plating solutions and tin plating sludge
solids into one subdivision because there is only one plant
discharging these streams; as discussed in Section v.

As discussed previously, 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 pol~utant discharged must be related to a
unit of production. This factor is known as the production
norma.lizing parameter (PNP) ~ ,

Building Block

1. Tin s~elter S02 strubber
produced

2. Dealuminizing rinse
produced
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The PNP for subdivision 1, tin smelter S02 scrubber, has
been changed following proposal to kkg of crude tapped tin
produced. This change was made based on information obtained
during a visit to a facility!.generating this wastewater s~ream.

subdivision 8, tin hydroxidei supernatant from plating solutions
and sludges, is a new subdivision for promulgation, consisting of
the proposed subdivisions 8: and 9. As such, the PNP for
subdivision 8 is a combiriation of the proposed PNPs for
subdivisions 8 and 9: that i9, kkg of tin metal recovered from
plating solutions and sludges.

SECT - IV

kkg of tin metal recovered
from plating solutions and
sludges

kkg of tin metal produced

kkg of tin metal recovered

kkg of MSW scrap
used as raw material

kkg of tin hydroxide .washed

kkg of cathode tin produced

kkg of neutralized, dewatered
tin mud produced

i
SECONDARY TIN SUBCATEGORY

8. Tin hydroxide supernatant from
I

plating solutions and
sludges

9. Tin hydroxide filtrate

7. Tin hydroxide supernatant from
scrap

6. Spent electrowinning
solution from municipal:
solid waste

4. Tin hydroxide wash

5. Spent electrowinning solutfonI

from new scrap

3. Tin mud acid neutralization
filtrate I
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WATER USE AND WASTEWATER CHARACTERISTICS

This section describes the characteristics of the wastewaters
associated with the secondary tin subcategory. Water use and
discharge rates are expla~ned and then summarized in tables
at the end of this section. Data used to characterize the
wastewaters are presented. Finally, the specific source, water
use and discharge flows,. and wastewater characteristics for· each
separate wastewater source are discussed. Data collection
portfolios (dcp) and field sampling results were used in the
development of effluent : limitations and standards· for this
subcategory. Data colle~tion portfolios contain information
regarding wastewater flows~and production levels.

r.

SECT - V

SECTION V

SECONDARY TIN SUBCATEGORY

In order to quantify the1pollutant discharge from seccindary
tin plants, afield sampling program was conducted. A complete
list: of the pollutants considered and a summary of the

·techniques used in sampling and laboratory analyses are included
in Section V of the General Development Document. Samples were
analyzed for 124 of the 126· priority pollutants and other
pollutants deemed appropriate. Because the analytical
standard for TCDD was judged to be too hazardous to be made
generally available, samples were never analyzed for this
pollutant. Samples were also not analyzed for asbestos. There
is .. no reason to expect; that TCDD or asbestos would be
present in wastewater iq the secondary tin subcategory. In
general, the samples were analyzed for cyanide and three
classes of pollutants: priority organic priority pollutants,
priority metal pollutants, and criteria pollutants (which
includes both conventional and nonconventionalpollutants).

Following proposal, additional data were gathered concerning
flow, production, and wiastewater characteristics at one of
the tin plants identi£iedin t~is study. These data were
obtained during a field ,sampling episode, and are contained in
the administrative record s~pporting this rulemaking.

In addition, EPA collected more economic information on plants in
the secondary tin subcategory, which is contained in the
administrative record supporting this rulemaking. Revisions to
the economics analysis ar~discussed in a separate document.
Through the economic dat~ gathering, EPA learned that one
secondary tin ·plant had changed discharge status following
proposal. Using an evaporation system, plant 1014 changed from
being an indirect discharger to a zero discharge facility. Due
to this process change~ EPA decided to revise the subdivision
scheme forfhis subcategory~ by combining 2 subdivisions into 1
subdivision, namely, combining tin hydroxide supernatant from
spent plating solutions and tin hydroxide supernatant from sludge
solids into tin hydroxide supernatant from plating solutions and
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WASTEWATER FLOW RATES

sludges. As discussed in Section IV, the PNP for this new
subdivision has also been appropriately revised. This revision
is being made for regulatory;simplification reasons, and will not
affect the mass limitations with which any plant in this
subcategory must comply. This change is discussed in more detail
later in this section and al~o in section IX.

SECT - VSECONDARY TIN SUBCATEGORY

i
After proposal, EPA gathereq additional wastewater sampling data
for two of the subdivisions ,in this subcategory, tin mud acid
neutralization filtrate and dealuminizing rinse. These data were
acquired through a self sampling program conducted at the
specific request of EPA. The data include analysis for the
priority metals antimony, arsenic, cadmium, chromium, copper,
lead, nickel, selenium, silver, thallium and zinc. The data
also include analyses fori cyanide and the nonconventional
pollutant tin. The data support the assumptions which EPA had
made at proposal concerning the presence and concentrations
of pollutants in these silibdivisions where we did not have
analytical data for specific pollutants. For this reason,
the selection of pollutant I parameters for limitation in this
subcategory (Section VI) has not been revised based on this new
data. C

As described in Section IV of this supplement, the secondary
tin subcategory has been' divided into 9 subdivisions or
wastewater sources, so that the promulgated regulation
contains mass discharge limitations and standards for 9
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 discussibns that follow. These wastewater
sources are:

Data supplied by dcp ,responses were evaluated, and two
flow-to-production ratios,: water use and wastewater di~charge,
were calculated for each stream. - The two ratios are
differentiated by the flow !value used in the calculation. Water
use is defined as the volumS of water or other fluid required for
a given process per mass of itin product and is therefore based on
the sum of recycle and make~up flows to a given process to
further treatment, dispos~l, or discharge per' rnassof tin

(a) Tin smelter S02 scrubber~

(b) Dealuminizing rinse, I

(c) Tin mud acid'neutralization filtrate,
(d) Tin hydroxide wash,
(e) Spent electrowinning solption from new scrap,
(f) Spent electrowinning sol~tion from municipal solid waste,u
(g) Tin hydroxide supernatan~ from scrap,
(h) Tin hydroxide supernatant from plating solutions and sludges,

and
(i) Tin hydroxide filtrate.



WASTEWATER CHARACTERISTICS'DATA

DATA, !=OLLECTION PORTFOLIOS

Data used to characterize the ,various waste~aters associateq. with
secondary tin production cdme from two sourceS-7 data collection
portfolios and analytical data from field sampling trips.
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produced. Differences between the water use and wastewater flows
associated with a given stiream resul t from recycle" evaporation,
and carry-over on the product. The production values used
in calculation correspond to the production normalizing
parameter, PNP" assigned r to each stream, as outlined in Section
IV. As an example, tin pmelter S02 scrubber water flow is
related to, the product~on of crude tapped tin. As such,
the discharge rate is expressed in liters of scrubber water,per
metric ton of crude tapped tin (gallons of scrubber
water per ton of crude tapped tin).-

'The,production normalized discharge flows were compiled and
statistically ,analyzed ,by, stream,' type. These production
normalized water use ana discharge flows are presented by
subdivision in Tables V-I through V-9 (pages 4068 ,... 4070).
Where appropriate, an attempt was made to identify factors
that could account for variations in water use and
discharge rates. These variations are discussed later in this
section by subdivision. A similar analysis of factors affecting
the wastewater flows is presented in Sections x, XI, and XII
where representative BAT, NSPS, and pretreatment ,flows are
selebted for use in calculiting the,effluent limitations.

The water use anddischarg~ rates shown do not ~nclude nonprocess
wastewater, slich as rainfall runoff and noncontact cooling water.

, '

In the data collection portfolios p the tin plants that discharge
wastewater were asked to specify the presence or, absence of
pr iori ty pollutants in ,thei r ~lastewater. "Three of the five
discharging plants responded. The responses are summarized
be1m'l :

Pollutant

antimony
arsenic
cadmium
chromium
copper
cyanide
lead

, mercury
nickel
selenium
silver
zinc
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In order to quantify the con¢entrations of pollutants present in
wastewater from secondary itin plants, wastewater samples were
collected at five plants, which represent more than one-third
of the secondary tin plants in the United States. Diagrams
indicating the sampling sttes and contributing production
processes are shown in F~gures V-l through V-5 (pages 4210
4214).

Raw wastewater data are summarized in Tables V-IO through V-15
(pages 4071 - 4140). Data from samples of treated and partially
treated wastewater streams are presented in Tables V-16
through V-22 (pages 4151 - ~205). The stream numbers listed
in the tables correspond to! those given in the individual plant
sampling site diagrams, Figures V-l through V-5. Where no
data are listed for a speci~ic day of sampling, the wastewater
samples for the stream wer~ not collected.

SECT - VSECONDARY TIN SUBCATEGORY

FIELD SAMPLING DATA

Several points regarding th~se tables should be noted. The data
tables include some samples measured at concentrations considered
not quantifiable. The' base-neutral extractable, acid
extractable, and volatile prganics generally are considered not
quantifiable at concentratio~s equal to or less than 0.010 mg/l.
Below this concentration,: organic analytical results are not
quantitatively accurate; how~ver, the analyses are useful to
indicate the presence of a; particular pollutant. The pesticide
fraction is considered not q~antifiable at concentrations equal
to or less than 0.005 mg/l. '

The detection limits shown o:n the data tables for pr ior i ty metals
and conventional and nonconv;entional pollutants are not the •. same
in all cases as the published detection limits for these
pollutants by the same analytical methods. The detection limits
used were reported with :the analytical data and hence are the
appropriate limits to apply to the data. Detection limit
variation can occur as a ,result of a number of laboratory­
specific, equipment-speci~ic, and daily operator-specific
factors. These factors can include day-to-day differences in
machine calibration, variatLon in stock solutions, and variation
in operators.

The statistical analysis of data includes some samples
measured at concentrations considered not quantifiable. For data
considered as detected but ~elow quantifiable concentrations, a
value of zero is ! used for averag ing. Pr ior i ty
organic, nonconventional, and conventional pollutant data
reported with a "1ess than" sign are considered as
detected, but not further quantifiable. A value of zero is also
used for averaging. If one, of these pollutants is
reported as not detected; it is assigned a value of zero in
calculating the average. Finally, priority metal values
reported as less than a ce~tain value were considered as below
quantification, and consequently were assigned a value of
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WASTEWATER CHARACTERISTICS·AND FLOWS BY. SUBDIVISION

SECT - VSECQNDARY TIN SUBCATEGORY

Aluminum present in tin plated steel scrap may be removed by
leaching in a sodium hydroxide solution prior to alkaline
detinning. The aluminum dissolves in the caustic solution· and
the scrap is then rinsed~and charged to the alkaline detinning
tanks. One plant reported this practice. A portion of their raw
material is tin plated steel scrap separated from municipal solid
waste. The spent caustic leaching solution and rinse water are

TIN SMELTER S02 SCRUBBER

Since secondary t~n production involves 9 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.

There is one facility which produces tin metal through the
smelting of tin concentrates and residues. This facility
reported the use of a ~et scrubbing system to control
802s emissions in the smelter flue gas. The scrubber
uses a ~ecirculating alkaline solution. A portion of the
solution must be discha1rged in order to I!laintain effective
802 removal. The water use and wastewater d1scharge rates for
this stream are shown:in liters per metric ton of crude
tappl~d tin in Table V-I (page 4049).

Following proposal, th~ one facility reporting this waste stream
was visited and the scrubper blowdown was sampled. It wa~

determined that this scrubber currently operates at greater than
90 percent recycle. The blowdown 1S directly discharged
following equalization, chemical precipitation and sedimentation.
Analytical data for thi~ stream are presented in Table V-IO
(page 4071). These data .show treatable concentrations of
arsenic, ~admium, chromiu~, copper~ lead, selenium, zinc,
tin, and suspended solids.

zero in the calculation of the average.

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

lone-time grab
2 manual composite during intermittent process operation
3 a~hour manual composite
4 8-hour automatic composite
5 24-hour manual composite

'6 24-hour automatic composite
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TIN HYDROXIDE WASH

SECT - VSECONDARY TIN SUBCATEGORY

Electrowinning is the princ~pal method for recovering tin from
,

TIN MUD ACID NEUTRALIZATION FILTRATE
i

SPENT ELECTROWINNING SOLUTION FROM NEW SCRAP

There was no analytical data for this stream available before
proposal and it was expe9ted to be similar to the spent,
electrowinning solution wi~h a very alkaline pH and treatable
levels of cyanide and certain toxic metals including arsenic,
lead, nickel and selenium.~Data supplied to the Agency after
proposal corroborates the assumption that a treatable level of
cyanide is present.

discharged as a waste str~am. The one facilltyreporting this
waste stream is a direct discharger. The dealuminizing waste
stream is treated with s6dium sulfide to precipitate metals,
chlorinated to destroy cyani~e, and neutralized with, sulfuric
acid. Solids are removed: from the neutralized stream in a
sedimentation pond prior to discharge. The water use and
discharge rates are present¢d in Table V-2 (page 4068) in liters
per metric ton of dealuminized scrap produced.

,

One facility reported neutralization of tin mud with sulfuric
acid prior to dewatering in a filter press. The neutralized,
dewatered mud is sold as ~ by-product. The filtrate from the
dewatering step is dischargep as a wastewater stream. Water use
and discharge rates are presented in Table V-3 (page 4068)
in liters per metric ton of neutralized, dewatered tin mud
produced.

Analytical data for thi p wastewater stream were collected
after proposal through a se~f sampling program at the specific
request of EPA. These datal are presented in Table V-23 (page
4209) and show that t~is stream contains treatable
concentrations of cyanide and zinc.

One facility reported the' use of tin hydroxide, Sn(OH)4, as
a raw material in their elec~rolytic tin production process. The
tin hydroxide is wa~hed with water to remove
impurities, dissolved in a' sodium hydroxide' solution and mixed
with the tin solution ~rom the alkaline detinning operation
prior to entering the ~lectrowinning cell. The tin
hydroxide wash water is qischarged as a waste stream. The
one facility reporting t~is stream achieves zero discharge
through the use of an ev~poration pond. The water use and
discharge rates are shown in liters per metric ton of tin
hydroxide washed in Table V-4 (page 4069).

There are no analytical data available for this stream. It is
expected to have an alkaline pH and a treatable level of total
suspended solids. Also, ~ome priority metals may be present if
they are present in the tin hydroxide.
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SPENT ELECTROWINNING SOLUTION FROM MUNICIPAL SOLID WASTE

TIN HYDROXIDE SUPER~ATANT 'FROM SCRAP

SECT -, VSECONDARY TIN SUBCATEGORY

the alkaline detinning solution. After the tin has been plated
onto the cathode and the solution has been depleted, the solution
is either recycled to the detinning tank or discarded depending
on the amount and type of impurities present. Of the 10 plants
which practice alkaline: detinning, eight recover tin from
solution via electrowinhing. Of these eight facilities, six
achieve zero discharge thtough various combinations of recycle,
evaporation, contractor disposal and sales. Of the two remaining
plants one is a direct discharger; and the other is an indi~ect

discharger. 'Water use and discharge rates are presented in Table
V-5 (page 4069) in liters per metric ton of cathode iin produced.

Table V-II (page 4082)f,mmmarizes the raw wastewater sampling
data for the priority and selected conventional and
nonconventional pollutants. It can be seen that there are
treatable concentrations· of several priority metals present
including antimony, arsenic, lead, nickel, selenium, thallium
and zinc. Also, treatable ,concentrations of cyanide are present.
This wastewater stream has a very alkaline pH (approximately 12)
and high concentrations of total suspended solids.

The facility reporting this extra discharge of spent
electrowinning solution :is a direct discharger after treatment
consisting . of chlorination, acid ,neutralization and
sedimentation. The characteristics of this wastewater are
assumed to be similar ,to the characteristics of spent
ele~trowinning solution as discussed previously.

Tin may be recovered fr~m solution by precipitation as tin
hydroxide, Sn(OH)4' Tin is present in solution as sodium
stannate, Na2Sn03. Tin hydroxide will precipitate when the pH is
lowered to 7.0 with sulfu~ic a~id and sodium carbonate is added
to pH 7.8. The characteristics and production normalized flow
rates of the resultant sup:erna tant stream are dependent upon the
raw material used. The three possible raw materials are tin
plated steel scrap, spent plating solutions, ,and plating sludge
solids.

When tin plated steel scrC/-p which was recovered from municipal
solid waste (MSW) is ~sed as a raw material for alkaline
detinning and electrowinning, a significantly larger discharge of
spent electrowinning solution is necessary because of additional
impurities introduced into the solution. There is currently one
facility using MSW as a s~urce of raw material. The water use
and discharge rates. for this stream are shown in Table V-6
(page 4069) in liters per metric ton of MSW scrap used as raw
material. This flow rate is estimated using a procedure
described in Section IX of this document~ .

The water use and wastewater discharge rates for tin hydroxide
supernatant from scrap ~re shown in Table V~7 (page 4070) in
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TIN HYDROXIDE FILTRATE

SECT - VSECONDARY TIN SUBCATEGORY

The Agency revised this SUbdivision for promulgation by combining
tin hydroxide supernatant from spent plating solutions with tin
hydroxide supernatant from 'tin plating sludge solids to form a
new subdivision, namely tin hydroxide supernatant from· plating
solutions and sludges. Th~ water use and discharge rates for
this subdivision are present~d in Table V-8 (page 4070). This
revision was made to simplify the regulation, and will not
change the mass limitations w~th which any plant must comply.

liters per metric ton of tin metal recovered from scrap. The
one facility reporting this stream is a direct discharger after
treatment by sedimentation. Table V-12 (page 4102) summarizes
the raw wastewater sampling ~ata for the priority and selected
conventional and nonconventional pollutants. It can be seen that
treatable levels of priority metals are present, particularly
antimony at 4.4 mg/1. This~waste stream has a pH of 8.3 and
treatable levels of oil and,grease and total suspended solids
(TSS).

Two plants reported the use of spent tin plating solutions as raw
material. One facility rec~vers tin as tin hydroxide from both
spent plating solutions and plating sludge solids. This facility
dissolves tin from the sludge 1 so1ids into the plating solution by
adding additional water, while heating and lancing with air. Tin
hydroxide is then precipitated from the resultant solution. The
second facility uses only [spent plating solutions. Following
proposal, the Agency learned that the second facility
revised their process for recovering tin from solution.
Instead of precipitating tin hydroxide using ammonia, and
discharging the liquids, the ~olution is completely evaporated in
an oven to produce a tin hydrate product. No process water is
discharged from this operation.

,

I

TIN HYDROXIDE SUPERNATANT FROM PLATING SOLUTIONS AND SLUDGES,

i

Sampling data for tin hydrox~de supernatant from tin plating
solutions and sludges is presented in Table V-13 (page 4113).
The samples were collected at the facility which uses both
spent plating solutions and tin sludge solids as raw materials
to tin hydroxide precipitation operations. It can be seen
that treatable concentrations of priority metals are
present, particularly antifuony which was detected at a
maximum concentration of 3.1 mg/l. Cyanide is also
present with a maximum observed concentration of 16· mg/l.
Very high concentrations of i fluoride are present in this
wastewater with concentrat10ns from 12,000 to 15,000 mg/l.
This fluoride originates from tin f1uoroborate and
f1uoroboric acid which arel used in the tin plating baths.
This wastewater has a nearly-neutral pH and treatable
concentrations of suspended solids.

When tin hydroxide slurry is separated from the supernatant
stream, it may be further dewatered in a filter press prior to
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drying. The resultant, filtrate is discharged as a wastewater
stream. Water use and discharge rates are presented in Table
V-IO (page 4071) inliter~ per metric ton of tin metal produced.

,

The one facility reporting this stream is a direct discharger
after treatment by sedimentation. - Table V-14 (page 4129)
summarizes the sampling'data for this waste stream. Treatable
concentrations of cyanide and priority metals are pra~ent

including antimony at 2.4· mg/l. Treatable concentrations of
fluoride and TSS are also present.

SECT - VSECONDARY TIN SUBCATEGORY



(l/kkg of neutralized, dewatered tin mud produced)

(l/kkg of dealuminized scrap produced)

5047

Production
Normalized

Discharge Rate
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Production
Normalized

Discharge Rate

9198

Production
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Discharge Rate
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Production
Normalized
Water Use

35
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Production
Normalized
Water Use

TABLE V-3
I

TABLE V-2
,

WATER USE AND DISCHARGE RATES
DEALUMINIZING RINSE

:
WATER USE AND DISCHARGE RATES

TIN MUD ACID NEUTRALIZATION FILTRATE

TABLE V-I

WATER USE AND DISCHARGE RATES
TIN SMELTER S02 SCRUBBER

(l/kkg of crude tapped tin produced)

o

Percent
Recycle

o

Percent
Recycle

>90

Percent
Recycle

SECONDARY TIN SUBCATEGORY

1046

1046

1118

Plant Code

Plant Code

Plant Code



WATER USE. AND DISCHARGE RATES
SPENT'ELECTROWINNING SOLUTION FROM MUNICIPAL SOLID WASTE

Production Production
Percent. ~ormalized NormalizedPlant Code Recycle Water Use Discharge Rate

1047 0 NR NR1049 0 ;24069 240691048 NR NR 21982

1054 0 16609 166091046 0 15145 15145105/5 0 12489 12489

1057 0 10498 104981144 NR NR NR

(l/kkg of MSW scrap used as a raw material)

11953

Production
. Normalized

Discharge Rate

119

Production
Normalized

Discharge.Rate

SECT - V

11953

Production
Normalized
Water Use

119

Production
Normalized
Water Use

'4069

TABLE V-5

TABLE V-4

WATER USE AND DISCHARGE RATES
TI~: HYDROXIDE WASH

(l/kkg of tin hydroxide washed)

. TABLE V-6

SECONDARY TIN, SUBCATEGORY

o

Percent
Recycle

a

Percent
Recycle

WATER USE AND DISCHARGE RATES
SPENT ELECTROWINNING SOLUTION FROM NEW SCRAP

(l/kkg of cathode tin produced)

1049

1047

Plant Code

Plant Code



TABLE v-a
WATER USE AND DISCHARGE RATES

TIN HYDROXIDE SUPERNATANT ,FROM PLATING SOLUTIONS AND SLUDGES

(l/kkg of tin metal recover~d from plating solutions and sludges)

(l/kkg of tin m~tal recovered from scrap)

·1

/I'ABLE V-7

WATER USE ~ND DISCHARGE RATES
TIN HYDROXIDE iSUPERNATANT FROM SCRAP

9198

115000

Production
Normalized

Discharge Rate

Production
Normalized

Di.scharge Rate

556,40

Production
Normalized

Discharge Rate

SECT - v·

NR

4070

Production
Normalized
Water Use

115000

Production
Normalized
Water Use

55640

Production
Normalized
Water Use

TABLE V-9

WATER USE: AND DISCHARGE RATES
TIN HYDROXIDE FILTRATE

(l/kkg of tin metal produced)

>90

Percent
Recycle

o

Percent
Recycle

o

Percent
Recycle

SECONDARY TIN SUBCATEGORY

1118

1036

1036

Plant Code

Plant Code

Plant Code



Table V-l0

SCRUBBER BLOWDOWN
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mgjl)Pollutant Code Typet Source Day 1 Day 2 . Day 3 ~ .
()Toxic Pollutants
~
t::l1. acenaphthene 895 6 NO NO ):.0
~

NO t-<:
I-jbenzidine 895 6 H5. NO NO Z

.. _.. - _..• .NO- C/}
c::8. 1,2,4~trichlorob~nzene 895 6 Il:J.r::.. NO . NO ()0

NO ~'-l

1-3~

tzj
(j)9. hexachlorobenzene 895 6 NO NO 0

NO ~
12. hexachloroethane 895 6 NO NO

NO rn
i::rj "n'18.' bis(2-chloroethyl)ether 895 6 NO NO 1-3

NO
<:20. 2-chloronaphthalerre 895 6 NO NO

NO
21. 2,4,6-trichlorophenol 895 6 NO ND

NO
22. p-chloro-rn-cresol 895 6 NO NO

NO
24. 2-chlorophenol 895 6 NO NO

NO









Table V-l0 (Continued)

SCRUBBER BLOWOOWN
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mgjl) rnPollutant Code Typet Source Day 1 Day 2 Day 3 t:zJ
n
~Toxic Pollutants (Continued)

~
~66. bis(2-ethylhexyl) phthalate 895 6 ND ND t<:

ND ':3

~67. butyl benzyl phthalate 895 6 ND ND
- - [fJ--- .. ... _. _.. .._. _. -_. -•.._..... - - -ND- c:

-_..

tIl
tI:>.

()
0 68. di-n-butyl phthalate 895 6 ND ND :J>I-
-...l

1-:3
t1l

ND tt:I
G)
069. di-n-octyl phthalate 895 6 ND ND l:tl
I'<:- ND

70. diethyl phthalate 895 6 ND ND rn
ND t1j

(J
1-371- dimethyl phthalate 895 6 ND ND
I '_

ND
<:

72. benzo(a)anthracene 895 6 ND ND
ND

73. benzo(a)pyrene 895 6 ND ND
NO

74. benzo(b)fluoranthene 895 6 ND ND
NO



Table V-l0 (Continued)

SCRUBBER BLOWDOWN
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mgjl) Ul
tt:I

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

Toxic Pollutants (Continued)

Z
tl
~

75. benzo(k)fluoranthane 895 6 ND ND
~

ND 1-3
Hz

-76. _chrysene. _ 895 6 ·ND ND Ul

N-D c:
--lJ:l-

,j:>.

n

0 77. acenaphthylene 895 6 ND ND
~

....J

1-3

0'\
ND

tt:I
G)
0

78. anthracene (a) 895 6 ND ND ~
NO

79. benzo(ghi)perylene 895 6 NO NO Ul

NO
tt:In
1-3

80. fluorene 895 6 NO NO
NO <:

81- phenanthrene (a) 895 h N.D NOu

NO

82. dibenzo(a,h)anthracene 895 6 NO NO
NO

83. indeno (1,2,3-c,d)pyrene 895 6 NO NO
NO



Table V-l0 (Continued)

SCRUBBER BLOWDOWN
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) lZl
I:zJPollutant Code Typet Source Day,l .Day 2 Day 3 ()
0

Toxic Pollutant~ (Continued) Z'
t1
~:;u84. pyrene 895 6 ND ND 't-<:

ND 1-3
Hz114. antimony '895 6 0.0013 0.047 0.078 0.048 en
c::.J::>., -·11 5. arsen-i·c· - -, ·"895 6-- - a.-o·ot 3.20- 4.50 2.10
lJj ,-
(')0

4.50 ~
-..J

1-3-..J
t:tj

'11 7. beryllium 895 6 <0.010 <0.010 <0.010 (0.010
(j)
0

<0.010 :;u
t-<:

118. cadmium 895 6 <0.030 0.30 0.30 0.30
0.30 Cf.l

t;rj
()11 9. chromium 895 6 <0.030 ' O. 10 0.12 0.99 '1-3

0.084
<:120. copper 895' 6 <0.030 0.35 ' 0.28 0.60

0.37

121. cyanide (total), 895 1 <0.01 <0.01 <0.01 <0.01
<0.01

122. lead 895 6 0.054 3.00 3.70 2.80
3.70

123. mercury 895 6 0.0149 0.0129 0.013 0.0094
0.005



Table V-l0 (Continued)

SCRUBBER BLOWDOWN
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) [fl

Pollutant Code Typet Source Day 1 Day 2 Day 3 ~
0

Toxic Pollutants (Continued)
Z
t1
:J>'

.!:d

124. nickel 895 6 0.052 (0.25 0.18 0.16 Kl

0.15 1-3
H

_____ Z

125. selenium 895 6 (0.001 0.33 0.55 0.40 [fl

0.44 c::
lJj

tl::>-
n

a 126. silver 895 6 0.0014 0.0045 0.0042 0.0059 ~
-...]
(Xl 0.0133 tx:l

(j)
0

127. thallium 895 6 (0.001 0.0026 0.0031 0.0030 ~
0.-0037

128. zinc 895 6 0.030 0.14 2.20 2.10 [fl

. 2.30 tx:l
n

I 1-3

Nonconventional Pollutants

Acidity 895 6 10 " 60 50 61
<:

180

AlkalInity 895 6 160 (1 99 80
65

Aluminum 895 6 2.80 5.50 7.80 7.50
6.00





Table V-10 (Continued)

SCRUBBER BLOWDOWN
RAW WASTEWATER SAMPLING DATA



.t:>.
o
ex>
I--'

Table. V-l0 (Continued)

SCRUBBER BLOWDOWN
RAW WASTEWATER SAMPLING DATA

Pollutant

Total Solids (TS).

Vanadium

Yttrium

Conventional Pollutants

Oil and Grease

Total Suspended Solids (T8S)

pH (standard units)

tSample Type Code: 1 - One-time grab
6 - 24-hour automatic composite



Table V-ll

S~ENT ELECTROWINNING SOLUTION
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) rt.l

~ollutant Code Typet Source Day 1 Day 2 Day 3 tz:j
()
0

Toxic Pollutants §
~

1. acenaphthene 455 1 NO NO ~
H43 1 ND NO 8
856 1 NO NO H

Z

2. acrolein 455 1 NO NO rt.l
c:

- -- H4J 1 - ND- NU .lJ:l

.t>. 856 1 NO NO
()

0
~

00
8-

N
tz:j

3. acrylonitrile 455 1 NO NU Gl
0

843 1 NO NO ~
H56 1 NO NO

4. benzene 455 1 0.013 0.051
H43 1 NO 0.047

fIl.
tz:j

H56 1 NO 0.U03 ()
8

5. benzidine 455 1 NO NO
H43 1 NO NO <::

H56 1 NO NO

6. carbon tetrachloride 455 1 . NO ND
H43 1 NO ND
H56 1 NO NO

7. chlorobenzene 455 1 NO ND
H43 1 NO NO
B56 1 NO NO



Table V:.. 11 (Continued)

SPENT ELECTROWINNING SOLUTION
RAW WASTEWATEk SAMPLING OATA

Stream Sample Concentrations (mg/l) rn
tJ;lPollutant Code Typet Source Oay 1 Oay 2 Oay 3 8
2:Toxic Pollutants (Continued)
t:l
> \

::tl8. 1,2,4-trichlorobenzene 455 1 NU K:.NO
1"3843 1 NO NO H856 1 ND NO Z
[J)9. acenaphthene 455 1 ~ ,-- NO· NO· fij-,J::..

843 1 NO NO ()
0

):>I
OJ

856 1 NO NO 1-3
(;.oJ

l;J:j
(j)10. acrolein 455 1 NO NO 0::t!.,843 1 NO NO Kl856 1 NO NO

11- acrylonitrile 455 1 NO 0.066 en
tt:l843 1 NO NO ()

856 1 NO NO 1-3

12. benzene 455 1 NO NO <:843 1 NO -NO
856 1 NO NOI

13. 1,1-dichloroethane 455 1 NO NU
843 1 - NO NO
856 1 NO NO

14. 1 ,1 ,2~trichloroethane 455 1 NO NO
843 1 NO NO
856 1 NO NO



Table V-11 (Continued)

SPENT ELECTROWINNING SOLUTION
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)
[f.l
l'=:l

Pollutant Code Typet Source Oay 1 Oay 2 Day 3 ()
az

Toxic Pollutants (Continued)
t:1

,~
15. 1,1,2,2-tetrachloroethane 455 1 NO NO 1-3

843 1 NO NO H

856 1 NO NO Z
":[f.l

16. chl-oroethane 455 1 NO NO
c:
tJj

.t:>. -8-43 f "ND
()

0
ND" -_.- - ,-~ . -':J:>l

00 856 1 NO NO 1-3

.t:>.
trJ
Gl

17. bis(chlorornethyl)ether 455 1 NO ND
a
::d

~43 1 NO NO ~

~56 1 ND ND

18. bis(2-chloroethyl)ether 455 1 NO ND
[f.l
l'=:l

843 1 NO NO ()

856 1 NO NO
1':3

19. 2-chloroethyl vinyl ether 455 1 ND ND <

843 1 NO NO
856 1 NO NO

20. 2-chloronaphthalene 455 1 ND NO
843 1 NO NO
856 . 1 ND ND

21- 2,4,6-trichlorophenol 455 1 NO ND
843 1 NO NO
856 1 NO ND



Table V-ll (Continued)

SPENT ELECTROWINNING SOLUTION
RAW WASTEWATER SAMPLING OATA

Stream Sample Concentrations (mg/l) m
l:r:JPollutant Code Typet Source Oayl Day 2 Day 3 ()
0Toxic Pollutants (Continued) .z
t:I,':J:J
~22. p-chloro-m-cresol 455 1 ND ND t-<:

843 1 . NO ND 1-3
H856 1 ND NO Z
ttl23. chloroform 455 1 - _. - 0.038 .- -- ND -§•.... -. ,'.'- ..._..'-

843 1 ·NO NO
ol:>;

n0

856 . 1 O~O37 'NO ~
Q)

-1-3U1

t:l:j24. 455 .G)2-chlorophenol 1 ND NO .0
~843 1 NO NO t<'856 1 NO ·NO

25. l,2-dichlorobenzene 455 1 NO NO· m. 843. 1 NO . NO .1:":1
n856 1 NO NO 1-3

.126. l,3-dichlorobenzene . 455 1 ND NO <:843 1 NO NO
856 1 NO NO

27 .. l,4-dichlorobenzene 4)5 . L . ND NO
843 1 NO NO
856 1 NO NO

28. 3,3'-dichlorobenzidine 455 1 NO NO
843 1 NO ND
856 1 . NO ND



Table V-ll (Cont inued)

SPENT ELECTROWINNING SOLUTION
RAW WASTEWATER SAMPLING OATA

Stream Sample Concentrations (mg/l) til

Pollutant Code Typet Source Oay 1 Oay 2 Day 3 t:r:ln

Toxic Pollutants (Continued)
~
tJ

29. 1,1-dichloroethylene 455 1 ND NO ~
843 1 NO NO 1-3

856 1 ND ND
H
Z

1 ,2-tr.ans~-dichloroethylene ____ -.
til

30. 455 ~ 1 NO NO c:
843 1

- - ND- NO - tl:l

~

--n-
o 856 1 NO NO ~

(Xl
1-3

'"
t:r:l ..

31. 2,4-dichlorophenol 455 1 ND ND
Q
0

843 1 ND NO ~
856 1 NO NO·

32. l,2-dichloropropane 455 1 NO NO til

843 1 NO ND t:r:ln
856 1 NO NO 1-3

33. l,3-dichloropropene 455 1 NO NO <:
843 1 NO NO
856 1 NO NO

34. 2,4-dimethylphenol 455 1 . NO 0.009
843 1 NO ND
856 1 NO NO

35. 2,4-dinitrotoluene 455 1 NO NO
843 1 NO NO
856 1 ND ND



Table V-ll (Continued)

SPENT ELECTKOWINNING SOLUTION
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) rn
trJPollutant Code Typet Source Day 1 Day 2 Day 3 ()

@Toxic Pollutants
t:I
):lI
,~36. 2,6-dinitrotoluene 455 1 t<ND ND
1-3843 1 ND ND ,H856 1 ND ND Z

'{f.l37. l,2-diphenylhydrazine 455 - 1 NO _..•._... -NO --- . --§.l::- ..

843 1 NO ND n
0

:t:"
00.

856 1 NO NO .~
--J

Ci)38. ethylbenzene 455 1 ND NO 0
::tI843 1 NO NO t-<:

856 1 ND NO
39. fluoranthene 455 1 ND ND {f.l

tE:I843 1 ·ND 0.004 ,n
856 1 NO NO 1-3

40. 4-chlorophenyl phenyl ether 455 1 ND NO <:
843 1 NO NO
856 1 ND ND

4l. 4-bromophenyl phenyl ether 455 1 NO ND
843 1 NlJ ND
856 1 NO NO

42. bis(2-chloroisopropyl)ether 455 1 NO NO
843 1 NO NO
856 1 NO NO



Table V-11 (Continued)

SPENT ELECTROWINNING SOLUTION
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) til
t:r::l

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

Toxic Pollutants (Continued)
t:1

~
43. bis(2-chloroethoxy)methane 455 1 ND ND

843 1 ND ND
1-3
H

~56 1 NO NO Z
til

. 44._methylene chl.orige 455 1 0.019 0.031
c::

,j::"

tJ:l

-843 '1· --- .. -ND- NO
n

0
-:J:1

(Xl ~56 1 0.021 0.025 1-3

(Xl

t:r::l
(j)

45. methyl chloride (chloromethane) 455 1 ND ND
0

~
843 1 ND NO
856 1 ND ND

46. methyl bromide (bromomethane) 455 1 ND NO til
t:r::l

843 1 NIl NO n

856 1 ND ND
1-3

47. bromoform (tribromomethane) 455 1 ND NO <
843 1 ND ND
856 1 NO ND

48. dichlorobromornethane 455 1 ND ND
843 1 ND NO
~56 , 1 NO ND

49. trichlorofluoromethane 455 ' 1 'ND NO
843 1 NO ND
856 1 NO NO





Table V-ll (Continued)

SPENT ELECTROWINNING SOLUTION
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) Ul

Pollutant Code Typet Source Day 1 Day 2 Day 3 tt:I
('l

Toxic Pollutants (Continued)
~
tI

~
)7. 2-nitrophenol 455 1 ND NO

843 1 ND 0.060 1-3

856 1 ND ND
H-z
Ul

_ 58. 4-nttrophenol 455 1 ND ND c::
tIl

~
8-43 l --ND- ND- -0

a 856 1 ~
\0

NO ND
a

tt:I

59. 2,4-dinitrophenol 455 1 ND ND
G)
0

843 1 NO ND
::0
i-<:

856 1 ND ND

60. 4,6-dinitro-o-cresol 455 1 ND ND Ul

.843 1 NO -ND tt:I
('l

856 1 ND NO 1-3

61. N-nitrosodimethylamine 455 1 ND NO <:
843 1 ND ND
856 1 ND ND

62. N-nitrosodiphenylamine 455 1 ND NO
843 1 ND NO
856 1 ND NO

63. N-nitrosodi-n-propylamine 455 1 ND NO
843 1 NO ND
856 1 ND ND



Table V-ll (Continued)

SPENT ELECTROWINN1NG SOLUTION' .
RAW WASTEWATEK SAMPLING DATA

Stream Sample 'Concentr~tions (mg/l) rn
tx:l'Pollutant Code Typet Source Day 1 Day 2 Day 3 n
~Toxic Pollutants (Continued) tJ
~
~64. pentachlorophenol 455 1 ND ND t-<:

843 1 ND ND 1-3
H856 1 ND NO, Z

" m65. phenol. ,455 1 - ._. - -ND- - - ..- G.Ol)- - _.. - - c::-
to~

843 1 NO 0.130 n0
~\0 856 1 NO 0.020 1-3I-'
t:t:I
Q66. bis(2-ethylhexyl) phthalate 455 1 0.006 ND 0

843 1 0.054 ND ~
856 1 0.004 ND

'II
67. butyl benzyl phthalate 455 1 ND NO til

l:%J843 1 ND ND' n
856 1 NO ND 1-3

I '
68. di-n-butyl phthalate 455 1 ND ND <:843 1 NO ND

856 1 ND ND

69. di-n-octyl phthalate 455 1 NO NO
843 1 ND ND
856 1 ND NO

70. diethyl phthalate 455 1 NO ND
843 1 ND ND
856 '1 ND NO



Table V-ll (Continued)

SPENT ELECT~OWINNING SOLUTION
RAW WASTEWATER SAMPLING DATA

Stream Sample Conce~trations (mg/l) til

Pollutant Code Typet Source Day 1 Day 2 Day 3 tIj
n

Toxic Pollutants (Continued)
~
t1
:J:>'

71- dimethyl phthalate 455 1 NO NO ~
843 1 NO NO 1-3

~56 1 NO NO H
Z

7,? .__bellzo (a) anthracene: _ 455 1 NO NO
til
c:::

.J::>. 843- - 1 ·NO -ND -~--

0 856 1 NO NO ~
~

l\J
tIj

73. benzo(a)pyrene 455 1 NO NO
G)
0

~43 1 NO NO ~
856 1 NO NO·

74. benzo(b)fluoranthene 455 1 NO NO C/l

843 1 NO NO tIj
n

~56 1 NO NO 1-3

75. benzo(k)fluoranthene 455 1 NO NO -<
843 1 NO NO
856 1 NO NO_

76. chrysene 455 1 NO NO
843 1 NO ND
~56 1 NO NO

77. acenaphthylene . 455 1 NO NO
~4~ 1 NO NO
856 1 NO NO



Table V-ll (Continued)
;

SPENT ELECTROWINNING SOLUTION
RAW WASTEWATER SAMPLING DATA

Stream Sample ", Concentrations (mg/l) rn
t:rJPollutant Code Typet Source Day"-'!' Day 2 Day 3 (J

~Toxic Pollutants (Continued) ~
::tt

78. anthracene (a) 455 1 KlND ND
1-3.843 1 ND ND H

856 1 ND NO Z
rn

79. benzo(ghi}perylene 455" , l .._- -.- -'ND . ND - ...... , . c;:.. ¢.. , ,
ttl0 843 1 ND ND ()\D >LV 856 1 ND ND 1-3

.~
80. fluorene 455 1 ND NO 0

:;t1
843 1 NO ND ~"
856 1 "ND" NO

81- phenanthrene (a) 455 1 ND ND Ul
tr.I843 1 NO ND ()

856 1 ND NO 8

82~ dibenzo(a,h)anthrac~ne 455 1 ND NO <:
843 1 ND NO
856 1 ·ND ND

83. indeno (1,2,3-c,d)pyrene 455 1 ND 'NO
843 1 NO ND
856 1 NO NO

84. pyrene 455 1 NO ND
843 1 NO 0.003
856 1 NO 0.063



Table V-ll (Continued)

SPENT ELECTROWINNING SOLUTION
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mgjl) til

Pollutant Code Typet Source Day 1 Day 2 Day 3
I:J:j
0

~
Toxic Pollutants (Continued) \J

~
85. tetrachloroethylene 455 1 ND NO

843 1 NO NO t-3

~56 1 ND 0.399
Hz
til

86. toluene 455 1 0.001 0.018 c::
.... _. - --S-4J- 1 -U.0-93 0.017

tJ:l

~

-0--

0 856 1 0.005 .0.005
)I

\0
1-3

~

I:J:j

~7. trichloroethylene 455 1
Gl

ND NO 0

843 1 ND ND ~
856 1 0.007 0'.009

88. vinyl chloride (chloroethylene) 455 1 NO NO til

843 1 NO ND
I:J:j
0

~56 1 ND ND t-3

~9. aldrin 455 1 NO NO <:
~43 1 ND ND
~56 1 ND ND

90. dieldrin 455 1 ND NO
~43 1 NO ND
~56 1 NO NO

91. chlordane 455 1 NO NO
~43 1 NO NO
~56 1 ND NO



Table V-ll (Continued)

SPENT ELECTROWINNING SOLUTION
RAW WASTEWATER SAMPLING OATA

Stream Sample Concen~rations (mg/l) rn
ttlPollutant Code Typet Source Oay 1 Oay 2 Oay 3 n
~Toxic Pollutants (Continued)
t1
,~

::tl92. 4,4'-00T 455 1 ND NO' t-<:
843 1 NO NO 1-3

H856 1 NO NO 2;

(Jl93. 4,4,' -:,ODE 455 ,- l .. -- 'ND -- NO 'C
....... ,.

tIl
' ;t>. ...

843 1 NO 'ND n
0

856 1 ,~

IJ)

NO NO '1-3
lJ1

I:rJ
G)'Y4. '4,4'-000 455 1 NO NO
~843 1 NO 'NO t-<:856 1 NO ND

95. alpha-endosulfan 455 1 NO NO (Jl·843 1 NO NO I:rJ .
n856 1 NO NO 1-3

96. beta-endosulfan 455 1 NO NO <:843 1 NO NO
856 1 NO NO

Y7. endosulfan sulfate 455 1 NO NO
843 1 NO NO
856 1 NO NO

98. endrin 455 1 NO NO
843 1 NO NO
856 1 NO NO



Table V-ll (Continued)

SPENT ELECTROWINNING SOLUTION
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) rt.l

pollutant Code Typet Source Day 1 Day 2 Day 3 t:r:I
()
0

Toxic Pollutants (Continued)

Z
tJ

99. endrin aldehyde 455 1 ND ND ~
843 1 ND ND 1-3

856 1 ND ND
H
Z

·100. heptachlor 455 1 ND ND
rt.l

------

c::
. -

lJ:I

,J::>,

843 1 ·ND ND ...()

0
856 1 ND NO ~

1.0
0'1

t:r:I

101- heptachlor epoxide 455 1 ND ND
Gl
0

843 1 ND ND ~
~56 1 NO ND

102. alpha-BHC 455 1 NO ND rt.l

843 1 ND NO t:r:I
()

H56 1 NO NO 1-3

103. beta-BHC 455 1 ND NO <:
843 1 ND NO
H56 1 NO ND

104. gamma-BHC 455 1 ND ND
H43 1 ND NO
856 1 ND ND

105. delta-HHC 455 1 ND ND

843 1 NO ND
856 1 NO NO



Table' V--;ll (Continued)

SFENTELEGTRmnNN INGSOLUTI ON
RAW WASTEWATER SAMPLING DATA

Pollu:tant

112.PCB-101'6 (c)

l11q PCB~1260 (.c)

106. PCB-1242 (b)

til
tT.lDay 3(:)
o
2;
tj

'~
"<
"3
H
2:
rll

., Cl"
ttl
()

>
8
J::I:j
Q
o.. ::tI
t-<:

C/)
tr.Jn
1-3

<:

Concentr&tions (mg/l)
Sour,ce Day 1 Day 2

Sample
Ty,p,et

-S't-r:eam
Code

455 1 NO ND
843 1 NO ND
856 1 ' ND NO

,_455 _' __ 1 -, NO NO
H4J 1 ND 'NO
856 1 ND ND

455 1 ND ND
843 1 NO NO
856 1 NO . NO

455 1 NO ND
843 1 ,NO NO
';856 ;1 NO ND

4S5 1 NO NO
843 1 ND NO
856 1 NO NO

455 '1 ND -NO
843 1 NO ND
856 1 NO NO

4.55 1 'NU NO
843 1 ,NO NO
856 ' 1 ' 'ND :N1J:)

(bJ_

('b)

(c)

.( c)

Toxic Pollutants (Continued)

107. PCB:'" 1.254

108.PCB-1221

11 0.PCB-1 248

.109. PCB-1232

.t::.­
o
\D
-....J



Table V-ll (Continued)

SPENT ELECT~OWINNING SOLUTION
RAW WASTEWATER SAMPLING OATA

Stream Sample Concentrations (mg/l) til
t::I

Pollutant Code Typet Source Day 1 Oay 2 Oay 3 n
0z

Toxic Pollutants (Continued)
t1

~
11 3. toxaphene 455 1 NO NO

843 1 NO NO 1-3
H

856 1 NO NO z
til

-114~ anttmony 455 1 0.001 5.0
c::
t:Jj

.t::>. 843 1
-, <O.'OOl 0.9 .. 0

0

))I

I.D 856 1 <0.001 0.41 1-3

00

t::I
Q

11 5. arsenic 455 1 0.002 2.0 0

843 1 0.008 1.9 ~

856 1 0.007 6.6

11 7. beryllium 455 1 <0.001 0.08 til
t::I

843 1 <0.001 0.005 n

856 1 <0.001 0.,20 1-3
I

11 8. cadmium 455 1 0.020 0.42 <:

843 1 <0.001 0.34
856 1 0.001 0.29

11 9. chromium (total) 455 1 0.003 '0.94
843 1 0.0.03 0.30

.856 _ 1 0.004 0.56

120. copper 455 . 1 0.008 0.50
843 1 0.14 0.30
856 1 0.016 0.41



Table V-ll (Continued)

SPENT ELECTROWINNING SOLUTiON
RAW WASTEWATE~ SAMPLING DATA

Stream Sample Concentrations (mg/l) {J]
tr:lPollutant Code Typet Source Day 1 Day 2 Day 3 ()

~Toxic Pollutants (Continued)
~
::tl121. cyanid~ (total) 455 1 0.002 3.6 t-<:

843 1 ND ND t-3
H856 1 0.004 2.4 2;

[1)122. lead 455 J ___ 0.019 2 .. 6 c:-
tIl

-;,;,..
843 1 0.001 1.0 n

0

856 1 0.011 -9~0
-):>I

\D

1-3
\D

t:r:l
G)123. mercury, 455 1 <0.002 <0.002 0
l:tl843 1 <0.002 <0.002 t-<:856 - 1 0.00-7 0.026

124. nickel 455 1 <0'.;-001 2.5 rn
l:J:j843 1 0.001 4. 1 (1856 1 0.003 3.7 1-3

125. selenium 455 1 -0.033 0.040 <:843 . 1 3. 1 32 - -
856 1 <0.005 <0.005I

126. silver 455 1 <0.001 0.40
843 1 0.01 0.35
856 1 <0.001 0.30

127. thallium 455 1 0.14 3. 1
843 1 <0.001 2.0
856 1 0.005 2.0



Table V-ll (Continued)

SPENT ELECTROWINNING SOLUTION
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) rn

Pollutant Code Typet Source Day 1 Day 2 Day 3 tzj
()

Toxic Pollutants (Continued)

~
tl

128. zinc 455 1 0.08 29 ~
843 1 0.06 1.1 1-3

856 1
- "" ... -

0.24 O~24
H-z --

Nonconventional Pollutants

(J}

c:
tIl

,/:>.

()

I-' alkalinity 455 1 60 220,000 :J:oI

0

1-3

0

tzj

aluminum 455 1 1.90 13,000
(j)
0

~

ammonia nitrogen 843 1 1.5, 20
856 1 0.3 92

(J}

calcium 455 1 11 <0.1
tzj
()
1-3

chemical oxygen demand (COD) 455 1 4.0 3,600
.A

fluoride 455 1

...... ~

1.2 0.5

magnesium 455 1 5.5 0.04

phenolics 455 1 0.011 1.4
843 1 0.002 0.006
856 1 0.001 0.11



Table V-Tr (Continued).

SPENT ELECTROWINNING SOLUTION:
RAW WASTEWATER SAMPLING DATA

Stream
Pollutant Code

455 r 1.6 760
843 1 0.28 2.600
856 1, 1.7 8.800'

455 1 1 23.000
843 t 19 50.000
856 1 9 5,,100

455 1 6 •.2 13.3
843 l' 6.5 12.5

"856 1 7

.t>­
I-'
o
I-'

NonconventfonaIPollutants (Continued)

tin

. Conventional. P.ollutant-s.

total suspended solids (T88)

pH (standard units)
,

t Sample Type Code : 1 - One- t imegrab .

(a). (b). (c) Reported toge ther.

Sample
TYpet

. Concentrations (mg/I)
Source. Day! DaY2 Days ~

o.
Z
t:J
~
"'<
8
H
Z
i:Il- . c:
tJj
n
»I
1'-3
t:r.I.
(0)'
o
:::tI
1-<.

Ul
l2j"
c:J
1-3

I

<:



Table V-12

TIN HYDROXIDE PRECIPITATION SUPERNATANT (FROM SCRAP)
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) CI.l
tI:I

Pollutant Code Typet Source J:)a.y_l Day 2 Day 3 n
~

Toxic Pollutants
tj

~
1. acenaphthene 395 1 ND ND

1-3
H

2. acrolein 395 1 ND ND '2;

CI.l

3. acrylonitrile 395 1 ND ND , c::
tJ:l

tI:>o ---, .- - - n
.... - -»1-
0 4. benzene 395 1 ND ND 1-3
N tI:I

G'l

5. benzidine 395 1 ND ND 0

~
6. carbon tetrachloride 395 1 ND ND

7. chlorobenzene 395 1 ND ND CI.l
tt3
n

8. 1,2,4-trichlorobenzene 395 1 ND ND 1-3

I

9. hexachlorobenzene 395 1 ND ND <:

10. 1 ,2-dichloroethane 395 1 ND ND

11- 1,1,1-trichloroethane 395 1 ND ND

12. hexachloroethane 395 1 ND ND

13. 1,1-dichloroethane 395 ,1 ND ND

14. 1,1,2-trichloroethane 395 1 ND ND



Table V-12 (Continued)

TIN HYDROXIDE PRECIPITATION SUPERNATANT (FROM SCRAP)
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)
enPollutant Code Typet Source Day 1 Day 2 Day 3 tJ:j
n

Toxic Pollutants (Continued)
~
):0015. 1,1,2,2-tetrachloroethane 395 1 ND ND ~
t<:

16. chloroethane 395 t-31 ND ND Hz
17. bis(chloromethy!)ether .395 __ 1 ND 'ND- m.- -

~~

bis(2-chloroethyl)ether ()I-' 18. 395 1 ND ND ):010

8w
t:r:J19. 2-chloroethyl vinyl ether 395 1 ND ND 8,
~20. 2-chloronaphthalene 395 1 ND ND t<.

21- 2,4,6-trichlorophenol 395 1 ND ND
fJ)

t:r:J22. p-chloro-m-cresol 395 1 ND ND n
1-3

23. chloroform 395 1 ND ND
<:24. 2-chlorophenol 395 1 ND ND

25. 1,2-dichlorobenzene 395 1 ND ND
26. 1,3-dichlorobenzene 395 - 1 ND ND
27. 1 ,4-dichlorobenzene 395 - . : 1 ND ND
28. 3,3'-dichlorobenzidine 395 1 ND ND



Table V-12 (Continued)

TIN HYDROXIO!i: PRECIPITATION SUPERNATANT (FROM SCRAP)
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) Ul

Pollutant Code Typet Source Day 1 Day 2 Day 3 t:r:l
()

Toxic Pollutants (Continued)
~
t:l
.~

29. 1,1-dichloroethylene 395 1 <0.01 <0.01 t<:
1-3

30. 1 ,2~trans-dichloroethylene 395 1 ND ND
H
Z
Ul

31 •. 2~4-dichloropheno~ 395 1 NO NO c:
ttl

.r::..
-- ()

I-' 32. 1,2-dichloropropane 395 1 NO ND ~

0
1-3

.r::..
t:r:l

33. 1,3-dichloropropene 395 1 NO NO
(j)
0

~

34. 2,4-dimethylphenol 395 1 NO ND

35. 2,4-dinitrotoluene 395 1 NO NO Ul
t:r:l
()

36. 2,6-dinitrotoluene 395 1 :ND NO 1-3

37. 1,2-diphenylhydrazine 395 1 NO <0.01 <:

38. ethylhenzene 395 1 NO 0.011

39. fluoranthene 395 1 NO NO

40. -4-chlorophenyl phenyl ether 395 1 ND ND

41- 4-bromophenyl phenyl ether 395 1 ND ND

42. bis(2-chloroisopropyl)ether 395 1 NO ND



Table V-12 (Continued)

TIN HYDROXIDE PRECIPITATION SUPERNATANT (FROM SCRAP)
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) I:I.l
txJPollutant Code Typet Source Day" 1 Day 2 . Day 3 ()

~Toxic Pollutants (Continued)
§Z
~43. bis(2-choroethoxy)methane 395 1 ND NO '<:

1-3
<0.01 <0.01 H44. methylene chloride 395 1 z

rn45. methyl chloride (chl9rome~hane) 395 1. NO. .ND ··fi3'~--

I.l.....
46. methyl bromide (bromomethane) 395 1 ND. ND )::>00

1-3U1

tx::I
G)47. bromoform (tribromomethane) 3Y5 1 NO NO 0
l:t:I
t<:4B. dichlorobromomethane 395 1 NO NO

49. trichlorofluoromethane 395 1 NO NO Ul
tx::I
()50. dichlorodifluoromethane 395 1 ND NO 1-3

I51- chlorodibromomethane 395 1 ND NO <:
52. hexachlorobutadiene 395 1 ND NO

53. hexachlorocyclopentadiene 395 1 NO NO
54. isophorone 395 1 NO NO

55. naphthalene 395 1 ND NO

56. nitrobenzene 3Y5 1 NO NO







Table V-12 (Continued)

TIN HYDROXIDE PRECIPITATION SUPERNATANT (FROM SCRAP)
RAW WASTEWATER SAMPLING DATA

Stream 'Sample Concentrations (mg/l) rn
tr:I

Pollutant Code Typet Sour.ce Day 1 Day 2 Day 3 (')
az

Toxic Pollutants (Continued)
t:1

~
85. tetrachloroethylene 395 1 ND ND

1-3
H

86. toluene 395 1 ND ND z
rn

87. trichloroethylene 395 1 NO <0.01 c:
IJj

,I:>.
- - - - - - ~

(')

I-'
):r

0 8B. vinyl chloride (chloroethylene) 395 1 ND 0.036 1-3

00
t:tJ
G'l

89. aldrin 395 1 ND ND a
~

90. dieldrin 395 1 ND ND

91- chlordane 395 1 ND ND rn
t:tJ
(')

92. 4,4' -DDT 395 1 NO NO 1-3

93. 4,4'-UUE 395 1 f'JD ND <:

94. 4,4'-000 395 1 ND ND

95. alpha-endosulfan 395 1 ND ND

96. beta-endosulfan 395 1 NO NU

97. endosulfan sulfate 395 1 ND NU

9B. heptachlor 395 1 NO NU



Table V-12 (Continued)

TIN HYDROXIDE PRECIPITATION SUPERNATANT (FROM SCRAP)
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) rn
(::I:jPollutant Code Typet Source Oay 1 Day 2 Oay 3 ()

~Toxic Pollutants (Continued)
t:l
;l::l
~99~ endrin aldehyde 395 1 ND NO t-<:
1-3.

1 H100. heptachlor 395 NO NO Z
Vl101- .. .~~p~achlor: .epQxide 395 . ·1 NO ND •.... - _.. - ....... _.. c:::
tJj

,t;..

()I-"
102. alpha-BHC 395 1 NO NO ~

0

1-3\D

/:%j
G)103. beta-BHC 395 1 NO NO 0
::tt
t-<:104. gamma-BHC 395 1 NO NO

105. delta-BHC 395 1 NO NO en
[;:tj
()106. PGB-1242 (b) 395 1 NO NO 1-3

107. PCB-1254 (b) 395 1 NO NO <:
108. PCB-1221 (b) 395 1 NO NO
109. PCB-1232 (c) 395 1 NO NO
11 O. PCB-124~ (c) 395 1 NO NO
111- PCtl-1260 (c) 395 1 NO NO
11 2. PCB-l016 (c) 395 1 NO NO





Table V~12(Continued)

TIN HYDROXIDE PRECIPITATION SUPERNATANT (F1WM SCRAP)
RAW WASTEWATER SAMPLING DATA

tin

calcium

sulfate

fluoride

Stream . Sample Concentrations (mg/l) [f}
tJ:jCode Typet Source Day 1 Day 2 Day 3 (J
0

8
~
~395 1 0.05 0.210 t<:
1-3
H
Z
Ul395. l . 77-· -2,200 .. •...- .. _. c::
tJj
()

395 1 2 1.1 ~
1-3
tIj
(j)395 1 17 O. 16 0:u

.J<395 1 <1 170

395 1 0.94 320 en
tz:I
()395 1 7.2 o.so . 1-3

395 1 0.026 0.002 <:
395 1 29 2,000

395 1 <0.025 5.8

395 1 160 13, 000

Toxic Pollutants (Continued)

Pollutant'

Nonconventional Pollutants

128. zinc

chemical oxygen demand (COD)

magnesium

alkalinity

phenolics

total dissolved solids (TOS)

Conventional Pollutants

~

I-' ".
I-' ammonla nltrogen
I-'

oil and grease 395 <1 87·



Table V-12 (Continued)

TIN HYDROXIDE PRECIPITATION SUPERNATANT (FROM SCRAP)
RAW WASTEWATER SAMPLING DATA

Source Day r Day 2
Concentrations (mg/l)

t/:».
.....
.....
N

Pollutant

Conventional Pollutants (Continued)

total suspended solids (TSS)

pH (standard units)

tSample Type Code: 1 - One-time grab

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

Stream
Code

395

395

Sample
Typet

1

1

9

7.3

25

S.3

en
Day 1

tJ:j
\.l
az
t1
~

~
1-3
H
Z
en
c::
lJj
\.l
):"
1-3
tJ:j
(j)
a
~

Ul
tJ:j
\.l
1-3

I

<:



Table V-13

TIN HYDROXIDE PRECIPITATION SUPE~NATANT (F~OM SPENT PLATlNG SOLUTION AND SLUDGES)
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) {f)
I;:tjPollutant Code Typet Source Day 1 Day 2 Day 3 n
~Toxic Pollutants §Z
::tl
i-<:1- acenaphthene 396 1 NO NO NO
f-3399 1 NO NO NO H
Z

2. acrolein 396 1 NO NO NO CI.l
c:399 . 1 ND _ .. NO NO- . - 1Jj .. _.~._- _... ..- -
nI-'
)::>II-' 3. acryloni trile 396 1 ND NO NO f-3w
tx:l399 1 NO NO NO (j)
0
~4. benzene 396 1 NO NO NO K::

399 1 ND NO NO

5. benzidine 396 1 ND NO ND [I)-

l::t;l399 1 NO ND NO n
1-3

6. carbon tetrachloride 396 1 NO ND ND
399 1 ND NO NO <

7. chlorobenzene 396 1 NO NO NO
399 1 NO NO NO

8. 1,2,4-trichlorobenzene 396 1 ND NO NO
399 1 NO NO NO

9. hexachlorobenzene 396 1 NO NO NO
399 1 NO NO ND



Table V-13 (Continued)

TIN HYDROXIDE PRECIPITATION SUPERNATANT (FROM SPENT PLATING SOLUTION AND SLUDGES)
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mgjl) Ul

Pollutant Code Typet Source Day 1 Day 2 Day 3
t,rj

n
0

Toxic Pollutants (Continued)
Z
t1
~

10. 1,2-dichloroethane 396 1 ND ND ND ~

399 1 ND ND ND 1-3
H
z

11 ~. 1 ,l, 1.;,trichloroethane . 39() 1 ND ND ND Ul

399 1 ND ND ND C::.
lJj

tl::>-
n

I-' 12. hexachloroethane 396 ,1 ND ND ND ~

I-'
1-3

tI::>- 399 1 ND ND ND t,rj
Q
0

13. 1,1-dichloroethane 396 1 ND ND ND ~

399 1 ND ND ND

14. 1,1,2-trichloroethane 396 1 ND ND ND Ul

399 1 ND ND ND
t,rj

n
1-3

15. 1,1,2,2-tetrachloroethane 396 1 ND ND ND
399 1 ND ND ND <:

16. chloroethane 396 1 ND ND ND
399 1 ND ND ND

17• bis(chloromethyl) ether 396 1 ND ND ND
399 1 ND ND ND

18. bis(2-chloroethyl)ether 396 1 ND ND ND
399 1 ND ND ND



Table V-13 (Continued)

TIN HYDROXIDE PRECIPITATION SUPERNATANT (FROM SPENT PLATING SOLUTION AND SLUDGES)
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) Ul
tt.lPollutant Code Typet Source Day 1 Day 2 Day 3 ()

~Toxic Pollutants (Continued)
~
~
t<:::19. 2-chloroethyl vinyl ether 396 1 ND ND ND
f-3.399 1 ND ND ND H
Z

20. 2-chloronaphthalene 396 1 ND ND ND Cf.l
c:::399 1 ND ND .ND tI1

"... - - _._ •.... ,

·T~
. ~-~. _.. _. "... --

I-'
~I-' 21- 2,4,6~trichlorophenol 396 1 ND ND ND f-3U1 t,J:j

399 1 ND ND ND Q
0
~22., p-chloro-m-cresol 396 1 ND ND ND J--<:

399 1 ND . ND ND

23. chloroform 396 1 ND ND ND Ul
t:EJ

399 1 ND ND ND ()
8

24. 2-chlorophenol 396 1 ND ND ND,
<:399 1 ND ND ND

25. 1 ,2-dichlorobenzene 396 1 ND. ND ND
399 1 ND ND ND

26 •. l,3-dichlorobenzene 396 1 ND ND ND
399 1 ND ND ND

27. 1 ,4-dichlorobenzene 396 1 ND ND ND
399 1 ND ND ND





Table V-13 (Continued)

TIN HYDROXIDE PRECIPITATION SUPERNATANT (FROM SPENT PLATING SOLUTION AND SLUDGES)
RAW WASTEWATER SAMPLING DATA

St ream Sample Concentrations (rng/l) {JlPollutant Code Typet Source Day 1 Day 2 Day 3 tJ:j
()

~
Toxic Pollutants (Continued)

::u37. 1,2-diphenylhydrazine 396 1 ND ND ND t-<:
399 1 ND <0.01 ND J-3

H
2:3~. ethylbenzene 396 1 ND ND ND iJl399 1 -ND ND N-D· c:::
trJ.t:-

oI-'
39. fluoranthene 396 1 NO ND ND »II-'

J-3" 3~9 1 ND ND ND .. tt:l
G)
040. 4-chlorophenyl phenyl ether 396 1 ND ND ND ::u
t-<:399 1 ND ND NO

41- 4-bromophenyl phenyl ether 396 1 ND NO ND rn399 1 ND ND ND t:rJn
1-342. bis(2-chloroisopropyl)ether 396 1 NO NO ND

399 1 ND ND ND <:
43. bis(2-choroethoxy)methane 396 1 ND ND NO

399 1 ND ND ND
44. methylene chloride 396 1 <0.01 1.724 ND

399 1 <0.01 <0.01 NO
45. methyl chloride (chloromethane) 396 1 NO NO NO

399 1 NO NO NO
46. methyl bromide (bromomethane) 396 1 NO NO NO

399 1 ND NO ND



Table V-13 (Continued)

TIN HYDROXIDE PRECIPITATION SUPERNATANT (FROM SPENT PLATING SOLUTION AND SLUDGES)
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) Ul
t<:l

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

Toxic Pollutant~ (Continued)
t1
~
!:d

47. bromoform (tribromomethane) 396 1 ND ND ND
t-<:

399 1 ND ND- ND 1-3
H-z

4~ .. dichlorobromomethane 396 1 NO NO NO Ul

399 1 .- ND ND- ND c::
- to

~

()

t->

~

t-> 49. trichlorofluoromethane 396 1 NO NO NO 1-3

co 399 1 NO NO NO . t<:l
G.l
0

50. dichlorodifluoromethane 396 1
!:d

NO NO, NO t-<:

399 1 NO NO NO

51. chlorodibromomethane 396 . 1 NO NO ND Ul
t<:l

399 1 ND ND NO ()
1-3

52. hexachlorobutadiene 396 1 NO NO NO

399 1 NO NO NO <:

53. hexachlorocyclopentadiene 396 1 ND ND NO
I

399 1 NO NO NO

54. isophorone 396 1 ND NO NO

399 1 ND NO NO

55. naphthalene 396 1 ND <0.01 <0.01
399 1 NO <0.01 <0.01



Table V-13 (Continued)

TIN HYDROXIDE PRECIPITATION SUPERNATANT (FROM SPENT PLATING SOLUTION AND SLUDGES)
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) tilPollutant Code Typet Source Day 1 Day 2 Day 3 t:r:l
n
0Toxic Pollutants (Continued) Z
t:I
~
::tl56. nitrobenzene 396 1 NO NO NO i--<:

399 1 NO NO NO f-3
H
Z57. 2-nitrophenol 396 1 ND <0.01 NO til39·9 1 ND ..... -~ ND . NO c:~ ~-

IJ:l
nf-l

58~ 4-nitrophenol
~

f-l 396 1 <0.01 <0.01 NO f-3
\.D

399 1 <0.01 NO NO tr:l
Q
059. 2,4-dinitrophenol 396 1 ND ND ND ~
.-.::399 1 ND ND NO

60. 4,6-dinitro-o-cresol' 396 1 ND ND ND rn399 1 NO ND ND tr1
()
1-361- N~nitrosodimethylamine 396 1 ND NO NO

399 1 NO NO ND <:
62. N-nitrosodiphenylamine 396 1 ND <0.01 <0.01

399 1 NO <0.01 <0.01
63. N-nitrosodi-n-propylamine 396 1 ND ND ND

399 1 NO NO NO
64. pentachlorophenol 396 1 NO ND NO

399 1 NO NO NO



Table V-13 (Continued)

TIN HYDROXIDE PRECIPITATION SUPERNATANT (FROM SPENT PLATING SOLUTION AND SLUDGES)
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)
Ul
trJ

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

g

Toxic Pollutants (Continued)

tJ

~
65. phenol 396 1 ND <0.01 ND 1-3

399 1 ND <0.01 ND H
Z

66. his (2-ethylhexY12 phthalate 396 1 <0.01 0.268 <0.01 Ulc:
J9-9 1 (0 ~ 01~-<0.01 <0-.01 tJ:l

"""

n-

I-'

~

N 67. butyl benzyl phthalate 396 1 ND 0.U25 0.011 1-3

0

trJ

399 1 ND 0.012 <0.01 Gl
0

68. di-n-butyl phthalate 396 1 NO <0.01 <0.01
~

399 1 ND <O.Ul <0.01

69. di-n-octyl phthalate 396 1 ND ND NO
Ul
trJ

399 1 ND ND ND
()
1-3

70. diethyl phthalate 396 1 ND ·ND ND

39Y 1 ND NO NO <:

71- dimethyl phthalate 396
, I\ln ND ND
I .. ...,

399 1 ND NO ND

72. benzo(a)anthracene 3Yb 1 ND ND ND
399 1 NO ND ND

73. benzo(a)pyrene 396 1 ND ND ND
399 1 ND ND ND





Table V-13 (Continued)

TIN HYDROXIDE PRECIPITATION SUPEl{NATANT (It'ROM SPENT PLATING SOLUTION AND SLUDGES)
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) Ul
tr:l

Pollutant Code Typet Source Day 1 Oay 2 Day 3 (1
0z

Toxic Pollutants (Continued)
tl
:J:>'

83. indeno (l,2,3-c,d)pyrene 396 1 NO NO ND
~

399 1 NO NO NO 1-3
H
z

84-. pyrene 396 1 ND NO NO Ul
c:::

399 1 NO NO -- NO -trl

~

(1

I-' 396
:J:>'

IV 85. tetrachloroethylene 1 NO NO NO 1-3

IV

tr:l

399 1 NO NO NO Gl
0

86. toluene 396 1 NO ND ND ~

399 1 ND ND NO

87. trichloroethylene 396 . 1 NO NO NO Ul
tr:l

399 1 NO ND ND (1
1-3

88. vinyl chloride (chloroethylene) 396 1 NO ND ND
399 1 NO NO NO <:

89. aldrin 396 1 ND ND ND
399 1 NO NO NO

90. dieldrin 396 1 NO NO NO
399 1 NO ND NO

91- chlordane 396 1 NO NO NO
399 1 NO NO NO



Table.V-13 (Continued)

TIN HYDROXIDE PRECIPITATION SUPERNATANT (FROM SPENT PLATING SOLUTION AND SLUDGES)
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) {J),
l1jPollutant Code Typet Source DaU Day 2 Day 3 (')

Toxic Pollutants (Continued) ~
:J::.l
~92. 4,4 1 -DDT 396 1 ND ND NO "'<:

399 1 ND ND ND 1-3
H
2:93. 4,4 1 -OOE 396 1 NO NO NO tn399. --- 1- ·ND -ND ......- NO- e::,_.... - _.., -

tJj.t>.
n.... 94. 4,4 1 -ODO 396 1 NO NO NO )::AI\)

1-3w
399 1 NO NO NO t%.1

G)
095. alpha-endosulf an 396 1 NO NO NO ~

.",<:
399 1 NO NO . NO

96. beta-endosulfan 396 1 NO NO NO Ul
399 1 NO NO ND tl:J

()
1-397. endosulfan sulfate 396 1 NO NO ND

399 1 NO NO NO <:
98. endrin 396 1 NO ND NO

399 1 NO NO . ND
99. endrin aldehyde. 396 1 NO ND NO

399 1 ,ND NO NO

100. heptachlor 396 1 ND NO NO
399 1 NO NO ND



Table V-13 (Continued)

TIN HYDROXIDE PRECIPITATION SUPERNATANT (FROM SPENT PLATING SOLUTION AND SLUDGES)
RAW WASTEWATER SAMPLING DATA

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

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

Toxic Pollutants (Continu~d)
tl
;l:'

101- heptachlor epoxide 396 1 ND ND ND ~

399 1 ND ND ND 8
H
Z

102.- alpha-BHC .396 1 ND ND ND Ul

399 1 ND NO ND - c::
lJj

or::..
n

I-' 103. beta-BHC 396 1 ND NO ND
;l:'

tv
8

or::.. 399 1 ND ND ND tr:I
G'l
0

104. gamma-BHC 396 1 ND ND ND ~
399 1 ND ND NO

105. delta-BHC 396 1 ND ND ND Ul

399 1 ND ND ND
tr:In
8

106. PCB-1242 (b) 396 1 ND ND ND
399 1 ND ND ND <:

107. PCB-1254 (b) 396 1 ND ND NO
399 1 ND ND ND

108. - PCB-1221 (b) 396 1 ND ND ND
399 1 ND ND ND

109. PCB-1232 (c) 396 1 ND ND NO
399 1 ND ND ND



TableV-13 (Continued)

TIN HYDROXIDE PRECIPITATION SUPERNATANT (FROM SPENT PLATING- SOLUTION AND SLUDGES)
RAW WASTEWATER SAMPLING OATA

Stream- Sample Concentrations (mg/l) rn
t':I:JPollutant Code Typet Source Day_ 1 Day 2 Oay 3 (J

~Toxic Pollutants (Continued)
:::0110. PCB-1248 (c) 396 1 KlNO NO NO
J-3399 1 NO NO NO H
2;

111. PCB-1260 (c) 396 1 NO NO NO Ul
c::"'" _399 --1 _., .- ND - -,NO - NO lJ:I-1-'---- -
nI\.) -
):011Jl 11 2. PCB-l016 (c) 396 1 NO NO NO J-3
tr:l399 1 NO NO NO G)
0
:::t:111 3. toxaphene 396 1 NO NO NO Kl

399 1 NO NO NO
114. antimony 396 1 0.006 0.40 3. 1 rn

trJ399 1 0.006 o. 75 2.2 ()
1-3

11 5. arsenic 396 1 <0.001 0.12 0.34
3Y9 1 <0.001 0.13 0.30 -- <:

11 7. beryllium 396 1 <0.0005 <0.0005 0.001
399 1 <0.0005 0.02 <0.0005

118. cadmium - 396 1 <0.001 0.03 O.OH
399 1 <0.001 0.10 O.OH

11 9. chromium (total) 396 1 0.032 0.020 0.032
399 1 0.032 0.031 0.028



Table V-13 (Continued)

TIN HYDROXIDE PRECIPITATION SUPERNATANT (FROM SPENT PLATING SOLUTION AND SLUDGES)
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) {Jl

Pollutant Code Typet Source Day 1 Day 2 Day 3 t:tJ
()
0

Toxic Pollutants (Continued)
Z
tl

~
120. copper 396 1 0.031 0.05 0.12

399 1 0.031 0.13 o. 16 8
Hz

121. cyaI1Jde" (total) 396 1 0.040 2.2 0.49 (fl

"399 "1 0-.040 3.6 16.0 c:::ttl -

~

()

I-' 122. lead 396 1 0.12 0.075 0.075 :J:"

N

8

0\ 399 1 0.12 0.03 0.13 t:tJ
Gl
0

123. mercury 396 1 <0.0002 <0.0002 (0.0002 ~
399 1 <0.0002 <0.0002 <0.0002

124. nickel 396 1 <0.025 o. 16 0.35 (fl

399 1 <0.025 0.41 0.45
t:tJ"
()
8

125. selenium. 396 1 <0.008 0.05 <0.008
399 1 <0.008 0.03 0.62 <:

126. silver 396 1 {\ 1\1\1 <0.0005 0.001
I V.VVI

399 1 0.001 <0.0005 0.001

127. thallium 3Y6 1 <0.001 <0.001 <0.001
399 1 <O.D01 0'.33 0.28

128. zinc 3Y6 1 0.05 0.06 o~ 14
399 1 0.05 0.16 0.59



,--_.

Table V-13 (Continued)

TIN HYDROXIDE PRECIPITATION SUPERNATANT (FROM SPENT PLATING SOLUTION AND SLUDGES)
RAW WASTEWATER SAMPLING DATA .

S trean. Sample Concentratiohs (mg/l) rnPollutant Code Typet Source Day 1 Day 2 Oay 3 tx:l
(J
0

Nonconventional Pollutants
~
::cJalkalinity 396 1 77 38,LOO 30,000 ~

399 1 77 39,000 31,000 1-3
H
!Zammonia nitrogen 396 ,1 . 2, 0.8 <0.01 rn-399 1 .... _. ,_.-. 2 - ' ':'1'.'" ",. <0.01 "C:
tIl

. ot>.

nI--'
calcium . 396 1 17 0.27 0.59 ):>IN

1-3-...J
399 1 17 0.57 0064 t1:J

(j)
0chemical oxygen demand (COD) 3Y6 1 <1 34 110 ~399 1 <1 39 120

fluoride 396 1 0.94 15,000 12,000 [fl
399 1 0.94 15,000 12,000 tr:l

n
1-3magnes ium. 3Y6 1 7.2 0.24 0.43

399 1 7.2 0.45 0.47 <:
phenolics 396 1 0.026 0.018 0.018

399 1 0.026 0.022 . 0.006
sulfate 396 1 29 1 ,70O 1,500

399 1 29 1 ,200 1 ,700
tin 396 1 <0.025 60 18

399 . 1 <0.025 13 L~



Table V-13 (Continued)

'fIN HYDROXIDE PRECIPITATION SUPERNATANT (FROM SPENT PLATING SOLUTION AND SLUDGES)
~AW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)
r.n
tt:I

Pollutant Code Typet Source Day 1 Day 2 Day 3 n
g

Nonconventional Pollutants (Continued)
tl

~
total dissolved solid~ (TOS) 396 1 160 26,000 37,000 1-3

399 1 160 46,000 38,000 H
Z

ConVentional Pollutants
r.nc::
tJj

.t:>- oil and grease 396 1 <1 2.9 -5r
n

I-'

»I-

N 399 1 <1 1.3 17 1-3

co

tJ:j
Gl

total suspended solids (TSS) 396 1 9 26 50
0

~
399 1 9 61 35

pH. (standard units) 396 1 7.3 7.6 7.8 r.n
399 1 7.3 7.8 ~.2 tt:I

n
1-3

I

<:

tSampleType Code: 1 - One-time grab

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



Table V-14

TIN HYDROXIDE FILTRATE
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (rng/l) rn
t:E:lPollutant .Code Typet Source Day 1 Day 2 Day 3 ()

~Toxic Pollutants
~
::tl
t-<:1- acenaphthene 398 1 ND ND
1-3
H2. acrolein 398 . 1 ND ND Z
rn

3. . a.cry'l on i tr i I.e .398 -.. 1 ND. ND c: ..
"-·0 _··0 - .. - tJ::h··· ..t:.-

(")f-1
~.l\.) 4. benzene 398 1 ND ND 8\0
/:rj
(j)5. benzidine 398 1 ND ND 0
l:tI
t-<:

6. carbon tetrachloride 398 1 ND ND

7. chlorobenzene 398 1 ND ND rIl
I:IJ
()

8. 1,2,4-trichlorobenzene 398 1 ND ND 1-3

9. hexachlorobenzene 398 1 ND ND <:

10. 1,2-dichloroethane 398 1 ND ND

11- l,1,1-trichloroethane 398 1 0.003 ND

12. hexachloroethane 398 1 ND ND

13. 1,1-dichloroethane 398 1 ND ND

14. 1,l,2-trichloroethane 398 1 ND ND



Table V-14 (Continued)

TIN HYDROXIDE FILTRATE
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) rn
l;tj

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

Toxic Pollutants (Continued)
tJ

~
15. 1,1,2,2-tetrachloroethane 398 1 ND ND

1-3

16. chloroethane
H

398 1 ND ND z
(Jl

17. bis(chlorometbyl) ether 398 1 ND ND c::
lJj

,J:>,.

().

I-' 18. bis(2-chloroethyl)ether 398 1 ND ND
:l>'

w
1-3

0

l;tj
G:l

19. 2-chloroethyl vinyl ether 398 1 ND ND 0

~

20. 2-chloronaphthalene 398 1 ND ND

21- 2,4,6-trichlorophenol 398 1 ND ND (Jl
tx:l
()

22. p-chloro-m-cresol 398 1 ND ND 1-3

23. chloroform 398 1 ND ND <:

24. 2-chlorophenol 398 1 ND ND

25. 1,2-dichlorobenzene 398 1 ND ND

26. 1,3-dichlorobenzene 398 1 ND ND

27. 1 ,4-dichlorobenzene 398 1 ND ND

28. 3,3'-dichlorobenzidine 398 1 ND ND



Table V~14 (Continued)

TIN HYDROXIDE FILTRATE
RAW WASTEWATER SAMPLING DATA

29. 1,1-dichloroethylene 398 1 <0.U1 ND
30. 1,2-trans-dichloroethylene 398 1 ND ND
31- 2,4-dichlorophenol 398 l ND NDII:>. ........_. _ .. -

.....
w 32. 1,2-dichloropropane 398 1 ND ND.....

33. 1,3-dichloropropene 398 1 ND ND
34. 2,4-dimethylphenol 398 1 ND ND
35. 2,4-dinitrotoluene 398 1 ND NO
36. 2,6-dinitrotoluene 398 . 1 ND NO
37. 1,2-diphenylhydrazine 398 1 ND ND
38. ethylbenzene 398 1 ND NDI

39. fluoranthene 398 1 ND ND
40. 4-chlorophenyl phenyl ether 398 1 ND ND
41. 4-bromophenyl phenyl ether 398 1 ND NO
42. bis(2-chloroisopropyl)ether 398 1 . NO NO

Pollutant

Toxic Pollutants (Continued)

Stream
Code

Sample
Typet

Concentraticins' (mg/l)
Source Day 1 Day 2 Day 3

(J)

tz:l
()

~
::0
"<.
1-3
H
Z
CIl
§-
n
~
1-3
trJ
G)
o
~

rn
p:j

'n
1-3

<:





Table V-14 (Continued)

TIN HYDliOXIDE FILTKATE
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (rng/l) rn
tr::lPollutant Code Typet Source Day 1 Day 2 Day 3 n
~Toxic Pollutants (Continued)
t1
~
~57. 2-nitrophenql 398 1 ND 0.010 t-<:
f-3
H

5H. 4-nitrophenol 398 1 <0.01 0.025 2;

ffl59. 2,4-dinitrophenol 398 _ 1 - ND 0.033 c:-
tl:I

~

n
..,:.

;x:..
w 60. 4,6-dinitro-o-cresol 398 1 ND ND 1-3
w

I:rJ
Q61- N-nitrosodirnethylarnine 398 1 ND NO a
l:d
t-<:6L. N-nitrosodiphenylarnine 398 1 NO <0.010

63. N-nitrosodi-n-propylarnine 398 1 NO ND til
t<J
()64. pentachlorophenol 39H 1 NO NO 1-3

65. phenol 398 I ND NO <:
66. bis(2-ethylhexyl) phthalate j9~ 1 <0.01 <0.010
67. butyl benzyl phthalate 398 I NO <0.010
6H. di-n-butyl phthalate 398 I NO <0.Ul0
69. di-n-octyl phthalate 398 . 1 NO NU
70. diethyl phthalate 398 1 NO NO





Table V-14 (Continued)

TIN HYDROXIDE FILTRATE
RAW WASTEWATER SAMPLING OATA

Stream Sample· Concentrations (mg/l) rn
txjPollutant Code Typet Source Day 1 Oay2 Oay 3 n
~Toxic Pollutants (Continued)
5Z
~85. tetrachloroethylene 398 1 NO NO K:

t-3
H86. toluene 398 1 ND·· NO Z
l:f.!87. trichloroethylene 398 .L NO . NO .. c::: ._
tJj

. .J:», ..~.- -

(")
I--'

~
w 88. vinyl chloride (chloroethylene) 398 1 NO ND t-3
1Jl

tJ:j
(j)89. aldrin 398 1 NO NO 0
~
fo<:90. dieldrin 398 1 NO NO

91- chlordane 398 1 NO ND Ul
tr:I
()92. 4,4'-DDT 398 1 NO ND 1-3
I93. 4,4'-ODE 398 1 NO ND <:

94. 4,4 1 -000 398 1 NO NO
95. alpha-endosulfan 398 1 NO ND
96. beta-endosulfan 398 1 ND NO
97. endosulfan sulfate 398 1 NO NO
98. heptachlor 398 1 NO NO



Table V-14 (Continued)

TIN HYDROXIDE FILTRATE
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)
Ul
t%j

l!ollutant Code Typet Source Day 1 Day 2 Day 3 8
z

Toxic Pollutants (Continued)
tI

~
99. endrin aldehyde 398 1 ND ND 1-3

H

100. heptachlor 398 1 ND ND
z
Ul

101- heptachlor epoxide 398 1
c::::

ND ND tJj

.t:-

o

I-'

-~

w 102. alpha-BHC 398 1 ND ND 1-3

0\

t%j
G)

103. beta-BHC 398 1 ND ND
0

~

104. gamma-BHC 398 1 ND ND

105. delta-BHC 398 1 ND NO
Ul
t%j
0

106. PCB-1242 (b) 398
1-3

1 ND NO

107. PCB-1254 (b) 398 1 ND NO <:

108. PCB-1221 (b) 398 1 NO NO

109. PCB-1232 (c) 398 1 ND NO

11 o. -PCB-1248 (c) 398 1 NO NO

111. PCB-1260 (c) 398 1 NO ND

11 2. PCB-l016 (c) 398 1 NO ND



Table V-14 (Continued)

TIN HYDROXIDE FILTRATE
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) f/)Pollutant Code Typet Source Day 1 Day 2 Day 3 trj
0
0Toxic Pollutants (Continued) a
~::u11 3. toxaphene 398 1 ND ND ~

1-3114. antimony 398 1 0.006 2.4 H
z

11 5. arsenic 398 1 <0.001 0.024 UlI

Iii_. _. ... .....-.t:. - - --

()
...... 11 7. beryllium 398 1 <0.0005 0.002 :J:>I
LV

1-:3
-...J

J:I:j11 ~. cadmium 398 1 <0.001 0.002 Q
0
:u11 9. chromium (total) 3Y~ 1 0.032 0.04 Kl

120. copper j9~ 1 0.031 0.280
CIl
J:Ij121- cyanide (total) 398 1 0.040 10.0 ()
1-:3

122. lead 398 1 O. 12 0.037
<:

123. mercury 398 1 <0.0002 <0.0002
124. nickel 398 1 <0.025 0.3~0

125. selenium 398 1 <0.008 0.430
126. silver 398 1 0.001 0.012
127. thallium

39~ 1 <0.001 0.320



Table V-14 (Continued)

TIN HYDROXIDE FILTRATE
RAW WASTEWATER SAMPLING DATA

Source Day 1 Day 2
Concentrations (mg/l)

,r.:,.
I-'
LV
(Xl

Pollutant

Toxic Pollutants (Continued)

128. zinc

Nonconventional Pollutants

alka-l-inity -

ammonia nitrogen

calcium

chemical oxygen demand (COD)

fluoride

magnesium

phenolics

sulfate

tin

total dissolved solids (TDS)

conventidnal Pollutants

oil and grease

Stream
Code

398

398

Sample
Typet

0.05

<1

0.220

56

Day.~
(f.l
I:%j
(1
0
Z
\j
:J:'::u
t<:

8
H
Z
(f.l
c:
III
(1
:J:'
8
I:%j
Gl
0

~

(f.l
I:%j
(1
8

I

<:



Table V-14 (Continued)

TIN HYDROX1DE FILTRATE
RAW WASTEWATER SAMPLING DATA

Source Day 1

~

.....
w
\0

Pollutant

Conventional Pollutants (Continued)

total suspended solids (TSS)

pH (standard units)

tSample Type Code: 1 - One-time grab

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

Stream
Code

398

398

Sample
Typet

9

7.3

Concentrations

32

H.l

(mg/l)
Day 2 Day 3

{J}
trJ
()
oz

~
. .-.::

t-3
H
Z
(Jl

§
n
~
tr:l
G1o
~

{fl

tr:I
()
t-3

<:



Table V-15

MUD POND SUPERNATANT
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)
l:Il
t,tj

Pollutant Code Typet Source' Day 1 Day 2 Day 3 n
0z

Toxic Pollutants
t:;I

~
1- acenaphthene 456 1 NO NO 1-3

H

2. acrolein 456 1 NO NO z
l:Il

. 3. acrylonitrile 456 1 NO NO
c::
lJj

.l:>o
n .

I-'
:t>'

.l:>o 4. benzene 456 1 0.013 0.008 1-3

0

t,tj
(j)

5. benzidine 456 1 NO NO
0

~

6. carbon tetrachloride 456 1 NO NO

7. chlorobenzene 456 1 NO NO l:Il
trJ
n

8. 1,2,4-trichlorobenzene 456 1 NO NO
1-3

9. hexachlorobenzene 456 1 0.015 0.004 <:

10. 1,2-dichloroethane 456 1 NO NO

11- 1,1,1-trichloroethane 456 1 NO 0.003

12 .. hexachloroethane 456 1 NO NO

13. 1,1-dichloroethane 456 1 ND NO

14. 1,1,2-trichloroethane 456 1 NO NO



Table V-IS (Continued)

MUD POND SUPERNATANT
RAW WASTEWATER SAMPLING DATA

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

Toxic Pollutants (Continued)

IS~ 1,1,2,2-tetrachloroethane 456 1 ND ND

16. chloroethane 456 1 ND ND

17. bLs (chloromerhy_l) ether -456 1 ND ND

18. bis(2-chloroethyl)ether 456 1 ND ND.t>.
I-'
.t>. 19 • 2-chloroethyl vinyl ether 456 1 ND NDI-'

20. 2-chloronaphthalene 456 1 ND ND

21. 2,4,6-trichlorophenol 456 1 ND ND

22. p-chloro-m-cresol 456 1 ND ND

23. chloroform 456 1 0.038 0.005

24. 2-chlorophenol 456 1 ND ND

25. 1,2-dichlorobenzene 456 1 ND ND

26. 1,3-dichlorobenzene 456 1 ND ND

27. 1 ,4-dichlorobenzene 456 1 ND ND

28. 3,3 1 -dichlorobenzidine 456 1 ND ND

Day 3
Ul
tJ;J
()

~
tJ
:J:"

~
8
Hz-
Ul

@
()
:J:>I
8
tJ;J

8
.~

J-<:

til
trJ
n
t-3

<:



Table V-15 (Continued)

MUD POND SUPERNATANT
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) rn
Pollutant Code Typet Source Oay 1 Day 2 Oay 3 tIj

0
0

Toxic Pollutants (Continued)
Z
tJ

29. l,l-dichloroethylene 456 1 NO NO ~
t-3

30. l,2-trans-dichloroethylene 456 1 NO NO Hz

31- 2,4-dichlorop~enol 456 1 NO NO
rn
c::

,I:>.
tIl

I-'
o·

,I:>. 32. l,2-dichloropropane 456 1 NO NO :J:"

N
t-3
tIj

33. l,3-dichloropropene 456 1 NO NO
G)
0::u

34. 2,4-dimethylphenol 456 1 0.004
t<:

NO

35. 2,4-dinitrotoluene 456 1 NO NO Ul
tIj

36. 2,6-dinitrotoluene 456 1 NO NO
0
t-3

37. l,2-diphenylhydrazine 456 1 NO NO <:

38. ethylbenzene 456 1 NO NO

39. fluoranthene 456 1 NO ND

40. 4-chlorophenyl phenyl ether 456 1 NO NO

41- 4-bromophenyl phenyl ether 456 1 NO NO

42. bis(2-chloroisopropyl)ether 456 1 ND NO



Table V-iS (Continued)

MUD POND SUPERNATANT
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/1) l:Jl
I:1jPollutant Code Typet Source Day 1 Day 2 Day 3 n
~Toxic Pollutants (Continued)
§Z
::tt43. bis(2-choroethoxy)methane 456 1 NO NO to<:

1-3methylene chloride H44. 456 1 . O. 190 0.005 2:
fll45. methyl.chlor~de 1chloromethane) 456. J -. NO NO- -c·
tJjit::.

n......
46. methyl bromide (bromomethane) 456 1 ;J:ooII:>. NO NO 1-3w

t>:J
(j)47. bromoform (tribromomethane) 456 1 NO NO 0
l:C
~48. dichlorobromomethane 456 1 NO NO

49. trichlorofluoromethane 456 1 NO NO Til
t>:J
n50. dichlorodifluoromethane 456 1 NO NO 1-:3

51. chlorodibromomethane 456 1 0.002 NO <:
. 52. hexachlorobutadiene 456 i NO ND .

53. hexachlorocyclopentadiene 456 1 NO NO
54. isophorone 456 1 NO NO
55. naphthalene 456 1 NO NO
56. ni trobenzene 456 1 NO ND



Table V-15 (Continued)

MUD POND SUPERNATANT
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)

Pollutant Code Typet Source Day 1 Day 2 Day 3

Toxic Pollutants (Continued)

:> 57. 2-nitrophenol 456 1 . ND 0.020
I

E-t 58. 4-nitrophenol 456 1 ND NO
u
Ii:1
Ul 59. 2,4-dinitrophenol 456 1 ND ND

60. 4,6-dinitro-o-cresol 456 1 ND ND

~
0 61- N-nitrosodimethylamine 456 1 ND ND
t!)
Ii:1

'<:f'

~ 62. ·N-nitrosodiphenylamine 456 1 ND ND
'<:l'
.-l

U
'<:f'

I:Q
~ 63. N-nitrosodi-n-propylamine 456 1 ND ND
Ul

Z 64. pentachlorophenol 456 1 ND NO
H
E-t

~
65. phenol 456 1 ND 0.003

0 66. bis(2-ethylhexyl) phthalate 456 1 0.006 0.002

i3
u 67. butyl benzyl phthalate 456 1 ND ND
Ii:1
Ul

68. di-n-butyl phthalate 456 1 ND ND

69. di-n-octyl phthalate 456 1 ND ND

70. diethyl phthalate 456 1 ND ND



Table V-15 (Continued)

MUD POND SUPERNATANT
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) U)
t:r;jPollutant Code Typet Source Day 1 OaL1. Day 3 n
0zToxic Pollutants (Continued) t:l

~
7l. dimethyl phthalate 456 1 ND NO K:

8
H72. benzo(a)anthracene 456 1 ND NO Z
(Il.

73. benzo(a)pyrene ·456 1 .. NO. ND . §
.t:>.

()I-'
74. benzo(b)fluoranthene 456 1 NO NO :J:o'.t:>.

1-:3U1
tr:I
Q75. benzo(k)fluoranthane 456 1 NO ND 0:u
J-<:

76. chrysene 456 1 NO NO

77. acenaphthylene 456 1 NO NO Ul
trJ
078. anthracene (a) 456 1 ND NO 1-3

79. benzo(ghi)perylene 456 1 NO NO -<
80. fluorene 456 1 NO NO

8l. phenanthrene (a) 456 1 NO ND

82. dibenzo(a,h)anthracene 456 1 NO NO

83. indeno (l,2,3-c,d)pyrene 456 1 NO NO

84. pyrene 456 1 NO NO



Table V-15 (Continued)

MUD POND SUPERNATANT
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) en
I:%j

Pollutant Code Typ~t_ Source Day 1 Day 2 Day 3 ()
0z

Toxic Pollutants (Continued)
tJ

~
85. tetrachloroethylene 456 1 ND ND

1-3
H

86. toluene 456 1 0.001 0.U04 Z
en

87. trichloroethylene 456 1 ND NO c:
tJ:I

II:>.
()-- -

!-1
88. vinyl chloride (chloroethylene)

~

II:>. 456 1 NO NO 1-3

0\
I:%j
(j)

89. aldrin 456 1 ND ND 0

~

90. dieldrin 456 1 ND ND

91- chlordane 456 1 ND ND (Jl
I?:l
()

92. 4,4' -DDT 456 1 ND ND 1-3

93. 4,4 1 -DDE 456 1 ND ND <:

94. 4,4 1 -DDD 456 1 ND NO

95. alpha-endosulfan 456 1 ND ND

96. beta-endosulfan 4.56. 1 ND NO

97. endosulfan sulfate 456 1 NO NO

98. heptachlor 456 1 ND NO



TableV-15 (Continued)

- MUD POND SUPERNATANT·
RAW WASTEWATER SAMPLING DATA

Stream .Sample Concentrations (mg/l) rn
tJ::lPollutant Code Typet Source Day 1· Day 2 Day 3 ()
0zToxic Pollutants (Continued) tJ
:J>I
::099. endrin aldehyde 456 1 NO NO ~

1-3
H100. heptachlor 456 1 ND NO z
rn10L hepta~hlor_ eroxi~e ___ 456 1 _ND __ ND c::- - ..- - ~ - -_.~ .- tJ:j-01:::-
().....

alpha-HHC· :J>I01:::- 102. 456 1 ND ND .1-3-....l
tJ::l.
(j)103. beta-BHC 456 1 ND ND 0
~
to<:104. _ gamma-HHC 456 1 NO NO

105. delta-BHC 456 1 NO NO [J)
txj
()106. PCB-1242 (b) 456 1 ND NO 1-3

107. PCB-1254 (b) 456 1 ND ND· <:
108. PCB-1221 (b) 456 1 ND NU
109. PCB-1232 (c) 456 1 ND NO
11 O. PCB-1248 (c) 456 1 ND ND
111 • PCB ... 1260 (c) 456 1 ND NO
11 2. PCB-1016 (c) - 456 1 ND ND



Table V-15 (Continued)

MUD POND SUPEKNATANT
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)
Ul
t:tJ

Pollutant Code Typet Source Day 1 Day 2 Day 3 (1
0z

Toxic Pollutants (Continued)
t1

~
11 3. toxaphene 456 1 NO ND 1-3

H

114. antimony 456 1 0.001 12 z
Ul

11 5. arsenic 456 1 0.002 3.4
c::
tJj

.t».

.(1

I-l

:J:o'

.t». 11 7. beryllium 456 1 <0.001 0.064 1-3

00

tx:I
(j)

118. cadmium 456 1 0.02 0.40
0

~

11 9. chromium (total) 456 1 0.003 0.004

120. copper 456 1 0.008 0.52 Ul
tx:I
(1

121. cyanide (total) 456 1 0.0022 1.900
1-3

122. lead 456 1 0.019 11 <:

123. mercury 456 1 <0.0002 0.0004

124. nickel 456 1 <0.001 2. 1

125. selenium 456 1 0.033 0.050

126. silver 4~6 1 <0.001 0.40

127. thallium 456 1 0.14 2.5



Table V-15 (Continued)

MUD POND SUPERNATANT
RAW WASTEWATER SAMPLING DATA

456 1- -60 90,000

456 1 1.90 30,000

456 1 0.18

456 1 11 <0. 1

456 1 4.0 5,700

456 1 1.2 0.4

456 1 5.5 0.12

456 1 0.01 'I \ 0.011

456 1 1.6 240

~

f--'
~

\.0

Pollutant

Toxic Pollutants (Continued)

128. zinc

Nonconventional Pollutants

a lkal in tty

aluminum

ammonia nitrogen

calcium

chemical oxygen demand (COD)

fluoride

magnesium

phenolics

tin

Conventional Pollutants

oil and grease

Stream
Code

456

456

Sample
Typet

Concentratio~s (mgfl)
Source Day-l Day 2

0.08 190

<1

rn
/:J:j

-Day-~ 8

I
1-3
H
Z
rn
53-
()

t3
t<:l
G.lo
~

Ul
tr:l
(')
1-3

<:



Table V-15 (Continued)

MUD POND SUPERNATANT
RAW WASTEWATER SAMPLING DATA

Concentrations (mg/l)
Source Day ,.---- Day 2

Ul
tz:I

. ()
Day 3 0

- Z
t:I

~
1-:3
H
Z

Ul
c::
lJ:j
()

:J:>I
t-3
tz:I
G:l
0

~

Ul
tz:I
()
1-:3

I

<:

400

13.46.2

Sample
Typet

456

456

Stream
CodePollutant

total suspended solids (TSS)

pH (standard units)

Conventional Pollutants (Continued)

,I:::.
I-'
Ul
o

fSample Type Code: 1 - One-time grab

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



Table V-16

ELECTROWINNING SOLUTION AFTER CHLORINATION - PLANT C
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) rn
tt:lPollutant Code. Typet Sour:ce Day 1 'Day 2 Day 3 0

~Toxic Pollutants >
::tl
K:1• acenaphthene 849 1 ND 0.001
I-:)
H2. acrolein 849 1 ND ND Z
rn

. :mj·· ND c::::3•. acrylonitrile ... 849 1 tIlt/:».
()I-'
:J>'U1 4. benzene 849 1 ND ND 8I-'
l?l
(j)

5. benzidine 849 1 ND ND 0
.~

t<:
6. carbon tetrachloride 849 1 ND ND

7. chlorobenzene 849 1 ND ND en
tr:I
()

1,2,4-trichlorobenzene 1-38. 849 1 ND ND

9. hexachlorobenzene 849 1 ND ND <:

10. 1,2-dichloroethane 849 1 ND ND

11- 1,1,1-trichloroethane 849 1 ND ND

12. hexachloroethane 849 1 ND NO

13. 1,1-dichloroethane 849 1 ND ND

14. 1,1,2-trichloroethane 849 1 ND ND



Table V-16 (Continued)

ELECTROWINNING SOLUTION AFTER CHLORINATION - PLANT C
i

TREATED WASTEWATER SAMPLING DATA

Sample Concentrations (mg/l)
rn

Stream tz:I

Pollutant Code Typet Source Day 1 Day 2 Day 3 l.l

~

Toxic Pollutants (Continued)
t::I

~
15. 1 ,1 ,2,2-tetrachloroethane 849 1 NO ND l-3

H

16. ,chloroethane. 849 1 NO NO
Z
rn
c::

17 •. bis(chloromethyl)ether 849 1 ND ND ttl

.t»
l.l

I-'
~

U1 18. bis(2-chloroethyl)ether 849 1 NO ND
l-3

N
tz:I
Gl
0

19. 2-chloroethyl vinyl ether 849 1 ND ND ~

20. 2-chloronaphthalene 849 1 NO ND

21- 2,4,6-trichlorophenol 849 1 ND ND
rn
tz:I
l.l
l-3

22. p-chloro-m-cresol 849 1 NO ND

23. chloroform 849 1 NO ND <:

24. 2-chlorophenol 849 1 ND ND

25. 1,2-dichlorobenzene 849 1 ND ND

26. 1,3-dichlorobenzene 849 1 ND ND

27. 1 ,4-dichlorobenzene 849 1 ND ND

28. 3,3'-dichlorobenzidine 849 1 NO ND



Table V-16 (Continued)

ELECT1WWINNING "SOLUTION AFTER CHLORINATION - PLANT C
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) m
tt:lPollutant Code Typet Source Oay 1 Oay 2 Oay 3 ()

g
Toxic Pollutants (Continued) t:I

~
::029. 1,1-dichloroethylene 849 1 NO NO '"<
1-3
H30. 1 ,2~tra~s-dichloroethylene 849 1 NO NO 2:
rn31. 2,4-dichlorophenol 849 1 ND NO .c:I
tIJ~.- •.. -- .. ,

n"'" -- ...
I-'

1,2-dichloropropane ~U1 32. 849 1 NO NO 1-3Lv
t:J:j
£i)33. 1,3-dichloropropene 849 1 NO NO 0
~
'"<34. 2,4-dimethylphenol 849 1 ND ND

35. 2,4-dinitrotoluene 849 1 NO NO fJ)
tzj
()36. 2,6-dinitrotoluene 849 1 NO NO 1-3

37. l,2-diphenylhydrazine 849 1 NO NO <:
38. ethylbenzene 849 1 NO NO

3Y. fluoranthene 84Y 1 ND 0.003

40. 4-chlorophenyl phenyl ether 84Y 1 NO NU
41. 4-bromophenyl phenyl ether 849 1 NO NO

42. bis(2-chloroisopropyl)ether 849 1 NO NO





Table V-16 (Continued)

ELECTROWINNING SOLUTION AFTE~ CHLORINATION ~ PLANT C
TREATED WASTEWATER SAMPLING DATA

Concentratiorts (mg/l) tilStream Sample tJ:j
nPollutant Code Typet Source Day 1 Day 2 Day 3

~Toxic Pollutants (Continued)
::0
"<57. 2-nitrophenol 849 1 NO 0.020
1-3
H58. 4-nitrophenol 849 1 ND ND Z
rn

.t>. 59. 2,4-dinitrophenol 849 1 . .ND NO 53."-, ... - . n

...,.

):>I
lJl

1-3
lJl 60. 4,6-dinitro-o-cresol 849 1 ND NO tzj

G:l61 •. N-nitrosodimethylamine 849 01 ND ND ::d
~62. N-nitrosodiphenylamine 849 1 NO NO

63. N-nitrosodi-n-propylamine 849 1 ND ND CIl
trJ
()
1-364. pentachlorophenol 849 1 ND ND

65. phenol 849 1 ND 0.08 <:

66. bis(2-ethylhexyl) phthalate 849 1 U.054 NO
67. butyl benzyl phthalate 84Y 1 ND NO
68. di-n-butyl phthalate 849 1 ND ND
69. di-n-octyl phthalate 849 1 ND ND
70. diethyl phthalate 849 1 NO NO



Table V-16 (Continued)

ELECTROWINNING SOLUTION AFTER CHLORINATION - PLANT C
TREATEO WASTEWATER SAMPLING OATA

Stream Sample Concentrations (mg/l) rJl
I:J:j

Pollutant Code Typet Source Oay 1 Oay 2 Oay 3 ()
0z

Toxic Pollutants (Continued)
t::l

~

71- dimethyl phthalate 849 1 NO NO
i-<:

t-3
H

72. benzo(a)anthracene 849 1 NO NO Z
rJl

11. benzo(a)pyrehe 849 1 . NO ND
c:
lJ:I

~

()

..... 74. benzo(b)fluoranthene 849 1 NO' NO
:J:"

1I1

t-3

CJ'\

I:J:j
Gl

75. benzo(k)fluoranthane 849 1 NO ND 0
~
i-<:

76. chrysene 849 1. NO NO

77. acenaphthylene 849 1 NO NO rJl
I:J:j
()

78. anthracene (a) 849 1 NO NO
t-3

79. benzo(ghi)perylene 849 1 NO NO <:

80. fluorene 849 1 NO NO

81- phenanthrene (a) 849 1 NO NO

82. dibenzo(a,h)anthracene 849 1 -NO NO

83. indeno (1,2,3-c,d)pyrene 849 1 NO NO

84. pyrene 849 1 NO 0.003



Table V-16 (Continued)

ELECTROWINNING SOLUTION AFTER CHLORINATION- PLANT C
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) til
trJPollutant Code Typet Source Day 1 Day 2 Day 3 n

~Toxic Pollutants (Continued)
~
'-<:85. tetrachloroe~hylene 849 1 ND ND
1-3
H86. toluene 849 1 0.093 0.001 ~

Ul
trichloroethylene 849· ·1 0.Ol6 c:l)7. NO ' _....... _...•.._.

0:1
.1:>. .. _.. -_..•. -

()I-'

):.0U1 88. vinyl chloride (chloroethylene) 849 1 ND NO 1-3-....I

tx:I
G)89. aldrin 849 1 ND ND 0
l;tl
t<90. dieldrin ~49 1 NO NO

91. chlordane 849 1 NO NO C/l
t,J:j
()92. 4,4' -ODT ~49 1 NO 1-3NO

93. 4,4'-00E B49 1 NO ND cG

94. 4,4'-1.>00 ~49 1 ND NO
95. alpha-endosulfan B49 1 ND ND
96. beta-endosulfan B49 1 NO ND
97. endosulfan sulfate B49 1 NO ND
98. heptachlor B49 1 NO NO .



Table V-1b (Continued)

ELECTROWINNING SOLUTION AFTER CHLORINATION - PLANT C
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) (Jl

Pollutant Code Typet Source Day 1 Day 2 Oay 3 tt:l
()
0

Toxic Pollutants (Continued)
Z
tJ

~
99. endrin aldehyde B49 1 NO ND

1-3

100. heptachlor B49 1 NO NO
Hz

101 •. heptachlor epo.xide

(Jl

849 1 ND ND c::
tJj

"'"
()

I-' 102. alpha-BHC 849 1 ND ND :J:"

U1

1-3

(Xl

tt:l

103. beta-BHC 849 1 ND ND
G:l
0
!:d
~

104. garnrna-BHC 849 1 ND ND

105. delta-BHC 849 1 ND ND IZl
tr:I

106. PCB-1242 (b)

()

849 1 ND ND 1-3

107. PCB-1254 (b) 849 1 ND ND <:

108. PCB-1221 (b) 849 1 ND ND

109. PCB-1232 (c) B49 1 NO ND

11 o. PCB-124B (c) 849 1 NO NO

111. PCB-1260 (c) 849 1 NO NO

11 L. PCB-l016 (c) B49 1 NO NO



Table V-16 (Continued)

ELECTROWINNING SOLUTION AFTER CHLORINATION - PLANT C
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mgjl) en
t;:Ij

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

SToxic Pollutants (Continued) ):>I
~
~11 3. toxaphene 849 1 ND NO 1-:3
H

11 4. antimony 849 1 <0 .• 001 <0.001 Z
rn
c::11 5. ar.senic 849 -·1 . ·0.008 ~1.8 ttl·-01:»
QI-'
~U1 11 7. beryllium 849 1 <0.001 0.012 1-3\D
tJ;l
Q

11 80 cadmium 849 01 <0.001 0.32 ~
~

11 9. chromium (total) 849 1 0.003 0.31

120. 849 1 0.14 0.26 (/)copper
tzj
()
1-3121- cyan ide. (total) 849 1 0.005 4.-6

122. lead 849 1 0.001 0.98 <:

123. mercury 849 1 <0.002 <0.002

124. nickel 849 1. 0.001 4.3

125. selenium 849 1 3. 1 39

126. silver 849 1 0.02 0.30

127. thallium 849 1 <0.001 1 .9



Table V-16 (Continued)

ELECTkOWINNING SOLuTION AFTER CHLORINATION - PLANT C
T~EATED WASTEWATER SA}lPLING DATA

Stream Sample Concentrations (mg/l) [J)

t:r:l

Pollutant Code Typet Source Day 1 Day 2 Day 3 naz
Toxic Pollutants (Continued)

t:1

~
128. zinc 849 1 0.06 1.1

8
H

Nonconventional Pollutants z
---- [J)

ammonia nitrogen 849 1 1.5 20 c:
lJj

.t:=.
n

I-' phenolics 849 1 0.002 0.003
:i:'

0\
8

0
tJ:j
(j)

tin 849 1 0.28 2,300 a
:;u
t<:

Conventional Pollutants

oil and grease 849 1 5.6 ND [J)

trJn
total suspended solids (TSS) 849 1 19 25,000 8

pH (standard units) 849 1 6.5 13 <

tSample Type Code: 1 - One-time grab

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



Table V-17

ELECTROWINNING SOLUTION AFTER CHLORINATION AND NEUTRALIZATION _ PLANT C
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) rn
tz:IPollutant Code Typet Source Day 1 Day 2 Day 3 n

Toxic Pollutants ~
~
~1- acenaphthene 850 1 ND ND t-<:
J-3
H2. acrolein 850 1 ND ND z
[J}3. acrylonitrile 850 i ND _ND _ c::-- - tJj

tl::-

n
.....

:J:>'
0'\ 4. benzene 850 1 ND 0.001 8
I-'

trJ
(j)5. benzidine 850 1 ND ND 0
:tI
~6. carbon tetrachloride 850 1 ND ND

7. chlorobenzene 850 1 ND ND en
tJ:j
08. 1 t2t4-trichlarobenzene 850 1 ND ND 1-3

9. hexachlorobenzene 850 1 ND ND <:
10. 1 t2-dichloroethane 850 1 ND ND
11- 1 t1 t1-trlchloroethane 850 1 ND ND
12. hexachloroethane 850 1 ND ND
13. 1 tl-dichloroethane 850 1 ND ND
14. 1 t1 t2-trichloroethane 850 1 ND ND



Table V-17 (Continued)

ELECTROWINNING SOLUTION AFTER CHLORINATION AND NEUTRALIZATION - PLANT C
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l) rn
t'1

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

Toxic pollutants (Continued)
Z
tJ
:J:"
::0

15• 1,1,2,2-tetrachloroethane 850 1 ND ND K

1-3

16. chloroethane 850 1 ND ND
H
Z
rn

17. bis(chloromethyl)ether 850 1 ND ND c::
lJj

,l:>.

n
I-' 18. bis(l-chloroethyl)ether 850 1 ND ND :J:"

0'\
1-3

N
t'1
(j)

19. 2-chloroethyl vinyl ether 850 1 ND ND 0
::0
K

,20. 2-chloronaphthalene 850 1 ND ND

21- 2,4,6-trichlorophenol 850 1 ND ND Ul
t'1
n

22. p-chloro-m-cresol 850 1 ND ND 1-3

23. chloroform 850 1 ND ND <:

24. 2-chlorophenol 850 1 ND ND

25. 1,2-dichlorobenzene 850 1 ND ND

26. 1 ,-3-dichlorobenzene 850 1 . ND ND

27. 1 ,4-dichlorobenzene 850 1 ND ND

28. 3,3'-dichlorobenzidine 850 1 ND ND



Table V-17 (Continued)

ELECTROWINNING SOLUTION AFTEk CHLORINATION AND NEUTRALIZATION - PLANT C
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concent~ations (mg/l) (f)

t:t:lPollutant Code Typet Source oaLl Oay 2 Day 3 ()
0.zToxic Pollutants (Continued) t::l
:J:>'

29. 1,1-dichloroethylene ~50 1 ND ~ND
J-3
H30. 1,2-trans-dichloroethylene ~50 1 ND NO Z
(f)

31- 2,4-dichlorophenol 850 i NO NO c::__ lJ:L.• 01:>.
()I-'
:J:>'0'1 32. 1,2-dichloropropane 850 1 ND NO J-3w
t:t:l
G.:l33. 1 ,3-dichloroprop~ne 850 1 ND ND 0
:::0
~

34. 2~4-dimethylphenol 850 1 ND ND

35. 2,4-dinitrotoluene 850 1 ND ND Ul
J:I:j
()

30. 2,6-dinitrotoluene 850 1 ND NO 1-:1

37. 1 ,2~diphenylhydrazine 850 1 ND ND <:

38. ethylbenzene 850 1 ND ND

39. fluoranthen.e 850 1 ND ND

40. 4-chlorophenyl phenyl ether 850 1 ND NO

41. 4-bromophenyl phenyl ether 850 1 ND ND

42. bis(2-chlorbisopropyl)echer 850 1 ND NO



Table V-17 (Continued)

ELECTROWINNING SOLUTION AFTER CHLORINATION AND NEUTRALIZATION - PLANT C
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)
Pollutant Code Typet Source Day 1 Day 2 Day 3

Ul

Toxic Pollutants (Continued)
tJ::In
0

43. bis(2-choroethoxy)methane 850 1 ND ND
Z
t;I

~
44. methylene chloride 850 1 ND 0.045

1-3

45. methyl chloride (chloromethane) 850 1 ND ND
H
z

--
Ul

46. methyl bromide (bromomethane) 850 1 ND ND c::
lJj

.l:>-
n

~ 47. bromoform (tribromomethane) B50 1 ND ND ~

0'\
1-3

.I:>-
tJ::I

48. dichlorobromomethane ~50 1 ND
Gl

ND 0

~

49. trichlorofluoromethane ~50 1 ND ND

50. dichlorodifluoromethane 850 1 ND ND Ul
tJ::In

51- chlorodibromomethane 850 1 ND NO 1-3

52. hexachlorobutadiene 850 1 ND NO <:

53. hexachlorocyclopentadiene B50 1 ND NO

54. "isophorone 850 1 ND ND

55. naphthalene 850 1 ND ND

56. nitrobenzene 850 1 ND ND



Table V-17 (Continued)

ELECTROWINNING SOLUTION AFTER CHLORINATION AND NEUTRALIZATION - PLANT C
TREATED WASTEWATER SAMPLING DATA

Source Day 1 Day 2
Concentrations (mg/l)

ND ND

ND ND

Ul
trJ
(j

~
tj
~

~
1-3
H
Z_
Ul

~
(")

~
1-3
tt:I
(j)
o
~

Ul
tt:I
()
t-3

<:

Day_3

ND

ND

ND

ND

ND

NO

ND

NO

NO

NO

0.007

0.035

ND

ND

ND

NO

NO

NO

ND

ND

NO

ND

NO

0.0~4

1

1

1

Sample
Typet

H50

~50

M50

850

850

850

HJO

850

850

H~O

850

850

850

-8·50

Stream
CodePollutant

57. 2-nitrophenol

5~. 4-nitrophenol

59. 2,4-dinitrophenol

60. 4,6-dinitro-o-cresol

61. N-nitrosodimethylamine

62. N-nitrosodiphenylamine

63. N-nitrosodi-n-propylamine

64. pentachJ.orophenol

65. phenol

66. bis(2-ethylhexyl) phthalate

67. butyl benzyl phthalate

6~. di-n-butyl phthalate

69. di-n-octyl phthalate

70. diethyl phthalate

Toxic Pollutants (Continued)

.I::>
f-i
0'1
U1



Table V-17 (Continued)

ELECTROWINNING SOLUTION AFTER CHLORINATION AND NEUTRALIZATION - PLANT C
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)
Pollutant Code Typet Source Day 1 [)~U Day-3

m

Toxic Pollutants. (Continued)
tJ:j
()
0z

71- dimethyl phthalate 850 1 NO ND ~

72. benzo(a)anthracene 850 1 NO ND ~
8
H

73. benzo(a)pyrene 850 1 NO ND Z
m

74. benzo(b)fluoranthene 850 1 NO ND c:
lJ:j

.t::. ()
I-' :J:>'
0'1 75. benzo(k)fluoranthane 850 1 NO NO 8
0'1 tJ:j

(j)

76. chrysen.= 850 1 NO ND 0
~
K;

77. acenaphthylene 850 1 ND NO

78. anthracene (a) 850 1 NO NO Ul
tJ:j
()

79. benzo(ghi)perylene 850 1 NO NO f-3

I

80. fluorene 850 1 NO NO <:

81- phenanthrene (a) 850 1 NO NO

82. dibenzo(a,h)anthracene 850 1 NO NO

83. indeno (1,2,3-c,d)pyrene 850 1 NO NO

84. pyrene 850 1 NO NO





Table V-17 (Continued)

ELECTROWINNING SOLUTION AFTER CHLORINATION AND NEUTRALIZATION - PLANT C
TREATEO WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mgtl)
Pollutant Code Typ~t Source Oay 1 Oay 2 Day 3

CIl

Toxic Pollutants (Continued)
t:r:I
()
0z

99. endrin aldehyde 850 1 NO ND t:1
:J:>'

100. heptachlor 850 1 NO NO ~
8
H

101- heptachlor epoxide ~50 1 NO NO z
CIl

102. alpha-HHC 850 1 NO NO c::
OJ

oJ::>. ()

I-' :J:>'
0'1 103. beta-BHC 850 1 NO NO 1-::1
(Xl t:r:I

(j)

104. gamma-BHC 850 1 NO NO 0

~

105. delta-BHC 850 1 NO NO

106. PCB-1242 (b) 850 1 NO NO CIl
t:r:I
()

107. PCB-1254 (b) 850 1 NO NO 1-::1

I

108. PCB-1221 (b) 850 1 NO NO <:

109. PCl3-1232 (c) ~50 1 NO NO

110. PCB-1248 (c) ~50 1 NO NO

111- PCB-1260 (c) 850 1 NO NO

11 2. PCB-l016 (c) ~50 1 NO NO



Table V-17 (Continued)

ELECTROWINNING SOLUTION AFTEH. CHLOl{INATIONAND NEUTRALIZATION - PLANT C
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)Pollutant Code Typet Source Day 1 Day 2 . Day·3
en
/:IjToxic Pollutants (Continued)
(J

§11 3. toxaphene 850 1 ND ND
?d'114. K;'.'antimony 850 1 <0.001 0.77
1-3
H11 5. arsenic 850 1 0.008. .4. H z
[j}11 7• beryllium 850 1 <0.001 0.007 c::tl:>o
tX1
()

......

>
0\ 118. cadmium 850 1 <0.001 0.13 1-3
I.D

trJ'
(j)119. chromium (total) HSO 1 0.003 0.002 0
::t1
I<:120. copper 850 1 O•.14 0.10

121- cyanide (total) 850 1 0.005 4.70 [j}: ,

trJ "Cy122. lead
H~O 1 0.001 0.51 1-3: -

123. mercury 850 1 <0.002 <0.002 <:'
124. nickel 850 1 0.001 - - '2.0
125. selenium 850 1 3.,1 30
126. silver aso 1 0.02 0.08
127. thall ium 8S0 1 <0.001 o..7-8;



Table V-17 (Continued)

ELECTROWINNING SOLUTION AFTER CHLORINATION AND NEUTRALIZATION - PLANT C
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)

Pollutant Code Typet Source Day 1 Day 2 Day 3 rn
l%.I

Toxic Pollutants (Continued)
()
0
Z

12H. zinc 850 1 0.06 O. 12
tj

~
Nonconventional Pollutants f-3

H

ammonia nitrogen H50 1 1.5 23 :z:
-rn

phenolics 850 1 0.002 0.5
c:

~

b:I
()

I-'
:t:'

-...] tin 850 1 0.28 15 f-3

0
l%.I
G:l

Conventional Pollutants
0

~

oil and grease 850 1 5.6 ND

total suspended solids (TSS) H50 1 19 140,000
rn
l%.I
()
f-3

I

<:

tSample Type COdB: 1 -One-time grab

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



Table V-"18

ELECTROWINNING SOLUTION AFTER CHLORINATION, NEUTRALIZATION, AND SEDIMENTATION - PLANT C
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mgj 1) .
"Pollutant· Code Typet Source Day 1 Oay 2 Day 3

..

mToxic Pollutants l'%J
n
~1- acenaphthene 845 1 ND ND ND ND t:l
~
~2. acrolein 845 1 NO ND ND ND t<
1-3
H') acrylonitrile 845 .1 NO ND ND ND Z

oJ.

[/)4. benzene 845 1 NO ND ND ND c:
ttl.t>.
(')....

50 benzidine 845 1 ND ND ND ND :J>'-...J
1-3.I-'
I;tj.

carbon tetrachloride Q6. 845 1 ND ND ND ND 0
~
I-<:7. chlorobenzene 845 1 NO NO NO ND

8. 1,2,4-trichlorobenzene 845 1 NO NO ND ND Ul
t:tJ
()9. hexachlorobenzene 845 1 ND ND ND ND 8

10. l,2-dichloroethane 845 1 NO ND ND NO <:
11- l,l,l-trichloroethane 845 1 ND 0.210 NO ND
12. hexachloroethane 845 1 ND ND ND NO

l,l-dichloroethane . '13. 845 1 ND NO NO ND

14. 1,l,2-trichloroethane 845 1 NO ND '-. ND NO





Table V-18 (Continued)

ELECTROWINNINGSOLUTION AFTER CHLORINATION, NEUTRALIZATION, AND SEDIMENTATION -PLANT C
TREATEOWASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/I)Pollutant' Code Typet Source Day 1 Day 2 Day 3
til

't:E:!Toxic Pollutants (Continued) (')

~29. 1,l~dichloroethylene 845 1 NO NO ND NO "t:I
~
::0jU. l,2-trans-dichloroethylene 845 1 ND NO ND ND t-<

J-3
H" 1 2,4-dichloropheI101 ·845 1 ND' - -ND- -ND ND" Z,)1 • _

- ._-

0032. l,2-dichloropropane 845 1 ND ND ND ND ~oJ:>,

nl-'

~
-...] 33. l,3-dichloropropene 845 1 NO ND NO NO ""3w

t%J
Ii)34. 2,4-dimethylphenol 845 1 ND ND NO ND 0
~
t<35. 2.4~dinitrotoluene 845 1 ND ND NO ND

36. 2,6-dinitrotoluene 845 1 ND ND ND ND [f)
t!j
(')37. l,2-diphenylhydrazine 845 1 ND ND ND ND 8

38. ethylbenzene 845 1 ND NO ND ND <:
39. fluoranthene 845 ' 1 ND '0.006 .- ·U.005 U.004
40. 4-chlorophenyl phenyl ether 845 1 NO ND NO ND
41. 4-bromophenyl phenyl ether 845 1 ND NO ND ND
42. bis(2-chloroisopropyl)ether 845 1 NO NO NO NO



Table V-18 (Continued)

ELECTROWINNING SOLUTION AFTER CHLORINATION, NEUTRALIZATION, AND SEDIMENTATION - PLANT C
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)
Pollutant Code Typet SouJ:'ce. Oay 1 Oay 2 Oay 3

Ul

Toxic Pollutants (Continued)
l:IJ
C1
0z

43. bis(2-choroethoxy)methane 845 1 NO ND NO NO tj

~
44. methylene chloride 845 1 NO 0.038 .0.024 0.041

1-3
H

45. methyl chloride (chloromethane) 845 1 NO NO ND NO Z

Ul

46. methyl bromide (bromomethane) 845 1 ND ND NO NO c::
tIl

d:>. C1
I-' :J:'
-...l 47. bromoform (tribromomethane) 845 1 NO NO NO NO 1-3
d:>. l:IJ

G.l

48. dichlorobromomethane 845 1 NO NO NO NO 0

~
49. trichlorofluoromethane 845 1 NO NO NO NO

50. dichlorodifluoromethane 845 1 ND ND NO ND til
l:IJ
C1

51. chlorodibromomethane 845 1 NO ND NO NO 1-3

I

52. hexachlorobutadiene 845 1 NO NO NO NO <

53. hexachlorocyclopentadiene 845 1 ND NO NO NO

54. isophorone 845 1 NO NO NO NO

55. naphthalene 845 1 NO NO NO ND

56. nitrobenzene 845 1 NO ND NO NO



Table V-18 (Continued)

. ELECTROWINNING SOLUTION AFTER CHLOlUNATION, NEUTRALIZATION, AND SEDIMENTATION _ PLANT. C
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)Pollutant Code Typet Source Day 1 Day 2 Day 3 rn
trJToxic Pollutants (Continued) ()

~2-nitrophenol t157.
~45 1 NO NO NO NO ):>I

::u
r<:58. 4-nitrophenol 845 1 NO NO NO NO f-3
H59. 2,4-dinitrophenol 845 1 .NO .ND ND NO z
rn

4,6-dinitro-o-cresol c::60. 845 1 NO NO NO NO ttl
II:>.

()
.....

:l:>'
-...l

61- N-nitrosodimethylamine 845 1 NO NO NO NO 8
lJ1

I.1:J
Q62. N-nitrosodiphenylamine 845 1 0NO NO NO NO ~63. N-nitrosodi-n-propylamine 845 1 NO NO NO NO

; .

[J)64. pentachlorophenol· 845 1 NO NO NO NO tt:J
()
f-365. phenol 845 1 NO NO NO 0.007
I

66. bis(2-ethylhexyl) phthalate 845 1 0.054 NO NO 1.300 <:

67. butyl benzyl phthalate 845 1 NO NO • NO 0.710
68. di-n-butyl phthalate 845 1 NO ND NO NO
69 •. di-n-octyl phthalate 845 1. NO NO NO 0.710
70. diethyl phthalate 845 1 NO NO NO NO









Table V-1B (Continued)

ELECT~OWINNING SOLUTION AFTEP. CHLO~INATION, NEUTRALIZATION, AND SEDIMENTATION - PLANT C
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)
Pollutant Code Typet Source Day 1 Day 2 Day 3 rn

~Toxic Pollutants (Continued) ()

~11 3. toxaphene 845 1 t:::IND ND ~.
"<114. antimony 845 1 <0.001 <0.001 0.51 o.2B. t-3
H11 5. arsenic 845 1 0.008 3.3 . -4.4 6.0 Z
en

11 7• c::.t:.. beryllium B45 1 <0.001 0.014 0.001 0.004 ~.I-'

>-...J 118. cadmium 845 1 <0.001 0.28 0.23 0.17 t-3\0
tJ:j
G)

11 9. chromium (total) 845 0.003 0.004 0.003 01 0.014 ~

120. copper 845 1 o. 14 0.26 0.25 0.16
121- cyanide (total) 845 1 0.005 1.6 0.81 0.B5 til

tJ::I
n

122. lead 1-3845 1 0.001 0.93 0.91 0.70
123. mercury ~45 1 <0.0002 <0.0002 <0.0002 <0.0002<
124. nickel 845 1 0.001 5.6 6.0 5.2
125. selenium 845 1 3. 1 39 30 30
126. silve~ 845 1 0.02 0.22 . 0.20 . O. 10
127. thallium 845 1 <0.001 2.2 1.4 0.96



tSample Type Code: 1 - One-time grab

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



Table V-19

FINAL EFFLUENT - PLANT C
TREATED WASTEWATER SAMPLING DATA

.Stream Sample Concentrations (mg/l)Pollutant Code Typet Source Day 1 Day 2 Day 3 til
t:r;jToxic Pollutants
CJ.

.~1- acenaphthene 844 1 ND ND ND ND §Z
.:=t/

"~, r<:2. acrolein 844 1 ND ND ND ND 1-3
H3. acrylonitr~le 844 1 _ ND ~ND -ND ND -~
fIl
c::::4. ben'zene 844 1 ND ND 0.002 0.002 txl

tI::-

CJ
f-l

~
0:>

5. benzidine 844 1 ND NO ND ND 1-3
f-l

t:r:j
G)6. 0carbon tetrachloride 844 1 ND ND ND ND :u
K:7. chlorobenzene 844 1 . NO ND ND ND

1,2,4-trichlorobenzene 844 1 ND ND til8. ND ND I;tj
()
1-39. hexachlorobenzene 844 1 ND ND ND ND

10. 1,2-dichloroethane 844 1 ND ND ND ND <:

11- 1,1,1-trichloroethane 844 1 ND ND ND ND
12. hexachloroethane 844 1 ND ND ND ND
13. 1,1-dichloroethan~ 844 1 ND ND ND ND
14. 1,1,2-trichloroethane 844 1 ND NO ND ND



Table V-19 (Continued)

FINAL EFFLUENT - PLANT C
TREATED WASTEWATER SAMPLING OATA

Stream Sample Concentrations (mg/l)
Pollutant Code Typet Source " Oay 1 Oay 2 Oay 3 rJl

t%J

Toxic Pollutants (Continued)
n
~

15. 1,l,2,2-tetrachloroethane 844 1 NO NO NO NO
tl

~
16. chloroethane 844 1 NO NO NO NO 1-3

H

17. bis(chloromethyl)ether 844 1 NO NO NO NO z
rJl
c:

18. bis(2-chloroethyl)ether 844 1 NO NO NO NO tJ:l

.t:>-
o

I-' ~
00 19. 2-chloroethyl vinyl ether 844 1 NO NO NO NO
tv

t%J
G1

20. 2-chloronaphthalene 844 1 NO NO NO NO
0

~

21- 2,4,6-trichlorophenol 844 1 NO NO NO NO

22. p-chloro-m-cresol 844 1 NO NO NO NO
rJl
t%J
n
1-3

23. chloroform 844 1 NO NO NO NO

24. 2-chlorophenol 844 1 NO NO NO NO <:

25. 1 ,2-dichlorobenzene 844 1 NO NO NO NO

26. 1,3-dichlorobenzene 844 1 NO NO NO NO

27. 1 ,4-dichlorobenzene 844 1 NO NO NO NO

28. 3,3 -dichlorobenzidine 844 1 NO NO NO NO



Table V-19 (Continued)

FINAL EFFLUENT - PLANT C
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)Pollutant Code Typet Source Day 1 Day 2 Day~ til
trJ
0Toxic Pollutants (Continued)
f@
tJ29. 1.1-dichloroethylene 844 1 NO NO ND ND ~

,to<30. 1.2-trans-dichloroethylene 844 1 NO NO NO ND 1-3
Hz31- 2,4-dichlorophenol .844 1 .NO. -NO NO ND' m32. 1.2-dichloropropane 844 1 NO NO NO ND .53,I:>,

()
I-'

:J:>I
ex>

33. 1.3-dichloropropene 844 1 1:'3
w

NO NO NO ND ttJ
(j)
034. 2.4-dimethylphenol 844 1 NO NO NO NO ::c
I<l

35. 2.4-dinitrotoluene 844 1 ND NO ND ND
CIl36. 2.6-dinitrotoluene 844 1 NO NO NO ND tJ:j
(');

H37. 1.2-diph~nylhydrazine 844 1 NO NO NO NO I-
38. ethylbenzene 844 1 '<:NO NO NO ND
39. fluoranthene 844 1 NO NO NO NO

~ 40. 4-chlorophenyl phenyl ether 844 1 ND NO NO ND
41- 4-bromophenyl phenyl ether 844 1 NO NO NO ND
42. bis(2-chloroisopropyl)ether 844 1 NO NO ND NO



Table V-19 (Continued)

FINAL EFFLUENT - PLANT C
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)

Pollutant Code Typet Source Oay 1 Oay 2 Oay 3
UJ

Toxic Pollutants (Continued)
tE:l
()
0

43. bis(2-choroethoxy)methane

Z

844 1 NO NO NO NO t:J

~
44. methylene chloride 844 1 NO NO NO NO

1-3

45. methyl chloride (chloromethane) 844 1
H

NO NO NO NO Z
UJ

46. methyl bromide (bromomethane) 844 1 NO NO NO NO c::
ttl

~

()

I-'
:J:I

(Xl 47. bromoform (tribromomethane) 844 1 NO NO NO NO 1-3

~

tE:l

48. dichlorobromomethane 1
G.l

844 NO NO NO NO 0

~

49. trichlorofluoromethane 844 1 NO NO NO ND

50. dichlorodifluoromethane 844 1 NO NO NO NO UJ
tE:l
()

51. chlorodibromomethane 844 1 NO NO ND ND 8

52. hexachlorobutadiene 844 1 NO NO NO NO <;

53. hexachlorocyclopentadiene 844 1 NO ND NO NO

54. . isophorone 844 1 NO NO NO NO

55. naphthalene 844 1 NO NO NO hil)

56. nitrobenzene 844 1 NO NO NO ND



Table V-19 (Continued)

FINAL EFFLUENT - PLANT C
TREATED WASTEWATER SAMPLING DATA

Stream Sample- Concentrations (mg/l)Pollutant Code Typet Source Day 1 Day 2 Day 1 rn
/:%jToxic Pollutants (Continued) n
@
t::J57. 2-nitrophenol 844 1 ND NO NO NO -:J::.o
::t1
t<::5ti. 4-nitrophenol 844 1 ND 0.004 ND NO J-3
H59. 2,4-dinitrophenol ti44 1 .0 •.001 NO zNO ND
tr.l
c::.r>. 60. 4,6-dinitro-o-cresol 844 1 NO ND ND ND lJjf-l
n(Xl

;l:o'VI 61. N-nitrosodimethylamine 844 1 NO NO ND NO 1:3
t:tJ
(j)
a62. N-nitrosodiphenylamine 844 1 ND NO NO NO :u
rc::

63. N-nitrosodi-n-propylamine 844 1 NO NO NO NO
64. pentachlorophenol 844 1 NO NO ND ND rn

trJ
()
~-65. phenol 844 1 NO NO NO NO
I

66. bis(2-ethylhexyl) phthalate 844 1 0.054 0.003 0.084 0.045 <
67. butyl benzyl phthalate 844 1 NO ND ND NO
6ti. di-n-butyl phthalate 844 1 ND 0.002 ND NO
69. di-n-octyl phthalate 844 1 NO NO NO NO
70. diethyl phthalate 844 1 ND 0.OU7 NO NO



Table V-19 (Continued)

FINAL ~FFLUENT - PLANT C
TREATED WAST~WAT~R SAMPLING OATA

Stream Sample Concentrations (mg/l)
Pollutant Code Typet Source Oay 1 Oay 2 Day 3 [Jl

t<:l

Toxic Pollutants (Continued)
(J
0
Z

71- dimethyl phthalate 844 1 NO
t1

NO NO NO -~
i-<:

72. benzo(a)anthracene 844 1 NO NO NO NO 1-3
H

73. benzo(a)pyrene 844 1 NO NO NO NO Z

- [Jl

benzo(b)fluoranthene
c:

,t::.. 74. 844 1 ND NO NO NO to
(J

I-'
~

co 75. benzo(k)fluoranthane 844 1 NO NO NO NO 1-3
0'1

t<:l
(j)

76. chrysene 844 1 NO NO NO NO
0

~

77. acenaphthylene 844 1 NO NO NO NO

78. anthracene (a) 844 1 ND NO ND NO
[Jl
t<:l
(J

benzo(ghi)perylene
1-3

79. 844 1 NO NO NO NO

8U. fluorene 844 1 NO NO NO NO <:

81- phenanthrene (a) 844 1 NO NO NO NO

82. dibenzo(a,h)anthracene 844 1 NO NO NO NO

83. indeno (1,2,3-c,d)pyrene 844 1 NO NO NO NO

84. pyrene 844 1 NO NO NO NO



Table,V-19 (Continued)
.,

FINAL EFFLUENT - PLANT C
TREATEO WASTEWATER SAMPLING OATA

Stream Sample Concentrations (mg/l)Pollutant Code Typet Source Day 1 Oay 2 Oay -3
{/)
t:I:JToxic Pollutants (Continued)
()

~85. tetrachloroethylene 845 1 NO NO NO NO :J:.I
::tI
t-<:86. toluene 845 1 0.093 NO NO 0.008 1--3
H87. trichloroethylene 845 _L ND ' NO ND NO .2:
rnc:88. vinyl chloride (chloroethylene) 845 1 NO NO NO NO tIl

It:.

()
.....

:J::>I
OJ

89. aldrin 845 1 NO ND NO NO 1--3
-...]

tr:J'
G)90.

NO 0dieldrin 845 1 NO NO NO l:t:I,I:<91- chlordane 845 1 NO NO ND NO
92. 4.4'-00T 845 1 NO NO NO NO rJ)

!:J:;l
n
1-393. 4,4 1 -OOE 845 1 NO NO ND NO

94. 4,4" -000 845 1 NO ND ND ND <:I

95. alpha-endosulfan 845 1 NO NO NO NO
96. beta-endosulfan 845 1 NO NO NO NO
97. endosulfan sulfate 845 1' ND NO NO NO
98. heptachlor 845 1 NO NO NO NO



Table V-19 (Continued)

FINAL EFFLUENT - PLANT C
T~EATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)

Pollutant Code Typet Source Day 1 Day 2 Day 3
til

Toxic Pollutants (Continued)

tJ:j
n
0
Z

99. endrin aldehyde 844 1 ND ND ND ND t1
:J:"

100. heptachlor 844 1 ND ND ND ND ~
1-3
H

101- heptachlor epoxide 844 1 ND . ND ND NO Z
til

102. alpha-BHC 844 1 ND ND ND NO c::
lJj

~

n

I-' 844 1
:J:"

00 103. beta-BHC ND ND ND NO 1-3

00

tJ:j
(j)

104. gamma-BHC 844 1 ND ND ND NO 0

~

105. delta-BHC ti44 1 ND ND ND NO

106. PCB-1242 (b) 844 1 ND ND ND NO til
tJ:j
n

107. PCB-1254 (b) 844 1 ND ND ND NO 1-3

10~. prR_l'),)l (b) 844 1 ND NO ND £Ill) <:
... v~ • -_ ..

109. PCB-1232 (c) 844 1 ND ND ND ND

11 o. PCB-1248 (c) 844 1 ND ND ND Nl)

111- PCB-1260 (c) 844 1 ND NO NO NO

11 2. PCB-l016 (c) 844 1 ND ND £Ill) NO

.. I



Table V-19 (Continued)

FINAL KFFLUENT - ,PLANTC
TREAT-EDWASTEWATiER SAMPLING DATA

Stream Samp.Le Concentrations (mg.jl)
Pollutant Code Typet Source HaLl Day 2 Day·3

lZl
.tJ:jToxic Pollutants (Continued) n
0
Z11 3. toxaphene ~44 1 ND ND t:1
:J:oI

":;0
,toe::11 4. antimony 844 1 (0.001 0.004 <O.UOl <0.001 J-j
H11 5. arsenic .844. 1 0_.008 0.068 '0.021 0.061 z..
rn

11 7.. beryllium 844 1 <0.001 <0.001 <0.001 <0 .• 001
c::
tl:t.t::.
nJ-l
):I00 11 ~. cadmium 844 1 <0.001 .<0.001 <0.001 0.02 1-3~

. lTJ
G)11 9. chromium (total) 844 1 '0.003 0.002 0.002 0.003 0

~
120. copper 844 1 :0.14 0.20 O. 14 0.20
121. cyanide (total) 844 1 0.005 0.015 O.OJl 0.021 ell

lTJn122. lead 844 1 0.001 0.015 0.010 0.015 1-:3

123. mercury '844 1 <0.002 <0.002 <0.002 <0.002 <:

124. nickel 844 1 ,0.001 0.10 0.04 0.023
125. selenium 844 '1 3. 1 1.8 2.7 3.0
126 •. silver ~44 1 0.02 <O.UOl <0.001 0.03
127. thalliun. 844 1 (O.OUl o..om~ <O.UOl <0.001



Table V-19 (Continued)

FINAL EFFLUENT - PLANT C
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)
Pollutant Code Typet Source Day 1 Day 2 u Day 3

---- rn
tJ:j

Toxic Pollutants (Continued)
(J
0
Z

128. zinc 844 1 0.06 0.05 0.04 <0.02 t::1

~
Nonconventional Pollutants 1-3

H

. ammonia nitrogen. 844 1 1.5 0.5 0.6 0.8 z
rn

phenolics 844 1 0.002 0.003 0.003 0.002 c::
ll:I

.t»
(J

I-'
.:J:or

l,D tin 844 1 0.28 0.95 0.85 1.4 1-3
0

tJ:j
G:l

Conventional Pollutants
0

~

oil and grease 844 1 5.6 14 12 7.6

total suspended solids (TSS) 844 1 19 31 32 29 rn
tJ:j
(J

pH (standard units) 844 1 6.5 6.9 7 • 1
1-3

<:

tSample Type Code: 1 - One-time grab

(a), (b), (c) l<.eported together.



'fable V-20

ELECTROWINNING SOLUTION AFTER CARBONATION - PLANT D
TREATED WASTEWATER SAMPLING DATA

Str,eam Sample Concentrations (mg/l)Pollutant Code Typet Source Day 1 Day 2 Day 3 rn
l;rjToxic Pollutants ()
0

1- acenaphthene 858 1 ND ND
@
~
I-<:2. acrolein 858 1 ND ND
1-3
H3. acrylonitrile 858 i ND ND . Z
[f)

c::4. benzene 858 1 ND ND ttlII:.>
nI-'
;p.w 5. benzidine 858 1 ND ND 1-3I-'
p:j
G)

6. carbon tetrachloride 858 1 ND ND 2
~

7. chlorobenzene 858 1 ND ND
8. 1,2,4-trichlorobenzene 858 1 ND ND [J)

t:rj
()

hexachlorobenzene 89. 858 1 ND ND

10. 1 ,2-dichloroethane 858 1 ND ND <:

11- 1,1,1-trichloroethane 858 '1 ND ND'

12. hexachloroethane 858 1 ND ND

13. 1,1-dichloroethane 858 1· ND ND

14. 1,1 ,2~trichloroethane 858 1 ND ND



Table V-20 (Continued)

ELECTROWINNING SOLUTION AFTER CARBONATION - PLANT 0
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)
Pollutant Code 1'Y2~ Source Day 1 Day 2 Day 3

(Jl
tI:I

Toxic Pollutants (Continued)
(1
0
Z

15. 1,1,2,2-tetrachloroethane 858 1 NO ND
-tl
:r>'

~
16. chloroethane 858 1 NO NO 1-3

H

17. bis(chloromethyl)ether 858 1 NO NO z
(Jl

18. bis(2-chloroethyl)ether
c::

858 1 ND NO tIl

~

(1

I-'
:r>'

\0 19. 2-chloroethyl vinyl ether 858 1 NO NO 1-3
l'V

tI:I
G)

20. 2-chloronaph~halene 858 1 ND NO
0

~

21- 2,4,6-trichlorophenol 858 1 NO NO

22. p-chloro-m-cresol 858 1 NO NO
(Jl
tI:I
(1

23. chloroform 858 1 0.037
1-3

ND

24. 2-chlorophenol 858 1 NO ND <:

25. 1,2-dichlorobenzene 858 1 NO NO

26. 1 ,3-dichlorobenzene 858 1 NO NO

27. i ,4-dichlorobenzene 858 1 NO NO

28. 3,3 1 -dichlorobenzidine 858 1 NO NO



Table V-20 (Continued)

ELECTROWINNING SOLUTION AFTER CARBONATION - PLANT D
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (rng/l)Pollutant Code Typet Source Day 1 Day 2 Day 3
UlToxic Pollutants (Continued) t:<:l
n

§2Y. 1,1-dichloroethylene 858 1 NU ND
.:r>o
::030. 1,2-trans-dichloroethylene 858 1 ND ND t-<:
1-3
H31. 2,4-dichlorophenol 858 1 ND ND Z

\ [fl32. 1,2-dichloropropane 858 1 ND ND 4

~.t::-

of-l

~
\.0 33. 1,3-dichloropropene 858 1 ND ND 1-3
w

tzj
Q34. 2,4-dimethylphenol 858 1 NO NO 0
::tl
t<:35. 2,4-dinitrotoluene 858 1 NO NU

36. 2,6-dinitrotoluene 858 1 ND NO Ul
I;tj
()37. l,2-diphenylhydrazine 858 1 ND NO 1-3

I38. ethylbenzene 858 1 ND ND <:
39. fluoranthene 858 1 NO NO
40. 4-chlorophenyl phenyl ether 858 1 NO NO
41- 4-bromophenyl phenyl ether 858 1 ND ND

42. bis(2-chloroisopropyl)ether 858 1 NO NO



Table V-20 (Continued)

ELECTROWINNING SOLUTION AfTER CARBONATION - PLANT 0
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)

Pollutant Code Typet Source Day 1 Day 2 Day 3
Ul

(Continued)

tr:l

Toxic Pollutants
0
az

43. bis(2-choroethoxy)methane 858 1 ND ND t:l

~
44. methylene chloride 858 1 0.021 0.045 1-3

H

45. methyl chlotide (chloromethane) 858 1 ND ND Z
Ul

46. methyl bromide (bromomethane) 858 1 ND ND
c::
IJj

.t:>.
0

I-'

~

\0 47. bromoform (tribromomethane) 858 1 ND ND 1-3

.t:>.
tr:l
G)

48. dichlorobromomethane 858 1 ND ND a
~

49. trichlorofluoromethane 858 1 ND ND

50. rlichlorodifluoromethane H58 1 NO ND Ul
tr:l
0

51. chlorodibromomethane ~58 1 ND ND
1-3

52. hexachlorobutadiene 858 1 ND NO <:

53. hexachlorocyclopentadiene ~58 1 ND ND

54. isophorone 858 1 ND NO

55. naphthalene ~58 1 ND ND

56. nitrobenzene ~58 1 NO NO



Table V-20 (Continued)

ELECTROWINNING SOLUTION AFTER CARBONATION - PLANT D
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)Pollutant Code Typet Source Day 1 Day 2 Day 3
[i)
trJToxic Pollutants (Continued)
(')
0

57. 2-nitrophenol ~58 1 ND ND 8
):>0
::05~. 4-nitr~phenol ~58 1 NO ND K;

t-3
H59. 2,4-dinitrophenol ~58 J NO ·ND ,Z

en60. 4,6-dinitro-o-cr~sol 858 1 ND NO G
tl1

.s::.-

o
I-'

~
\D 61- N-nitrosodimethylamine 8.18 1 ND ND 1-3
lTJ

tt:l
Q62. N-nitrosodiphenylamine. 858 1 NO NO o·
::0
I<:63. N-nitrosodi-n-propylamine 858 1 ND ND

64. pentachlorophenol ~58 1 ND ND rt.l
t,tj
()65. phenol 858 1 ND 0.028 l-3

66. bis(2-ethylhexyl) phthalate 858 1 0.004 ND <::
67. butyl benzyl phthalate 858 1 ND ND
68. di-n-butyl phthalate 858 1 ND "ND

69. di-n~octyl phthalate 858 1 ND NO
70. diethyl phthalate 8.18 1 ND NO



Table V-20 (Continued)

ELECTROWINNING SOLUTION AFTER CARBONATION - PLANT 0
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)

Pollutant Code Typet Source Day 1 Day 2 Day 3 (Jl
tx:I

Toxic Pollutants (Continued)
()
0
Z

71. dimethyl phthalate 858 1 ND ND
t:1

~
72. benzo(a)anthracene 858 1 ND ND 1-3

H

73. benzo(a)pyrene 858 1 ND NO
Z
(Jl

74. benzo(b)fluoranthene 858 1 ND
c:

.t::>.

NO IJ:I
()

I-'
>"

\,0 75. benzo(k)fluoranthane 858 1 ND ND 1-3

m
tx:I
Gl

76. chrysene 858 1 ND ND
0
~
f<:

77. acenaphthylene ~58 1 ND ND

78. anthracene (a) ~58 1 ND NO
(Jl
tx:I
()

7Y. benzo(ghi)perylene ~58 1 ND NO
1-3

HO. fluorene ~58 1 ND NO <:

81. phenanthrene (a) H58 1 NO NO

82. dibenzo (a, h) anthrac·ene . 858 1 NO NO

83. indeno (1,2,3-c,d)pyrene 858 1 NO ND

84. pyrene H58 1 NO NO



Table V-20 (Continued)

ELECTROWINNING SOLUTION AFTER CARBONATION - PLANT D
TREATED WASTEWATER SAMPLING DATA





Table V-20 (Continued)

ELECTROWINNING SOLUTION AFTER CARBONATION - PLANT 0
TREATED WAST~WATER SAMPLING DATA

Stream Sample Concentrations (mg/l)
Pollutant Code Typet Source Day 1 Day 2 Day 3

Ul
Toxic Pollutants (Continued) tr:1

()
0z11 3. toxaphene 85a 1 NO" NO t1
:J>'
::d11 4. antimony 858 1 <0.001 0.300 t-<:
J-3
H11 5. arsenic 858: J 0.007 - -2.6 - 2;-.-..
rn

" 0/::. 11 7 • beryllium 858 1 <0.001 0.003 Iii.....
()U>

118. cadmium 858 1 0.001 0.20 ~U>
1-3
t:t:l
G)11 9. chromium (total) 858 1 0.004 0.37 0
~
Kl120. copper 858 1 0.016 0.15

121- cyanide, (tptal) 858 1 0.004 31 ,000 en
f::tj
()122. lead 85a 1 - 0.011 0.50 1-3

123. mercury 858 1 0.0007 <0.0002 <:
124. nickel 858 1 0.003 2.4

125. selenium 858 1 <0.005 <0.005
126. silver 858 1 <0.001 0.14
127. thallium 858 1 0.005 0.88



Table V-20 (Continued)

ELECTROWINNING SOLUTION AFTER CARBONATION - PLANT D
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)

Pollutant Code Typet Source Day 1 Day 2 Day 3
Ul
tJ:j

Toxic Pollutants (Continued)
()
0
Z

128. zinc 858 1 0.24 0.14
t:l
:J:'

Nonconventional Pollutants

~
1-:3
H

ammonia nitrogen 858 1 0.3 0.6 z
Ul

phenolics 858 1 0.001 0.0003
c:
b:l
()

0/::>.

~

tv tin 858 1 1.7 26 1-:3

0

tJ:j

0

G.l

Conventional ~ollutants

0

~

total suspended solids (TSS) 858 1 y 25,000
Ul
tJ:j
()
1-3

I

<:

tSample Type Code: One-time grab

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



Table V-21

INFLUENT TO TREATMENT ~ PLANT E
RAW WASTEWATER SAMPLING DATA

Stream Sample . Concentrations {mg/l)Pollutant Code Typet Source Day 1 . Day 2 Day 3 til
/:1:lToxic Pollutants
C1

~11 4. antimony 896 6 0.0013 0.0008 0.0016 0.0047~
r<:11 5. arsenic 896 6 0.007 1.60 0.069 o. 11 t-3
H11 7. 1;leryllium 896 6· (0.010 <0.010 <0.010 <0.010 z
rn
c:11 8. cadmium 896 6 <0.030 0.061 0.50 0.30 lJj

.t::..

()
N

):>Io.
11 9. chromium 896 6 <0.030 <0.030 0.035 0.035 1-3

H

l%j
(j)120. 896 6 ·<0.030 0.13 1.50 7.50
0copper
~

121. cyanide (total) 896 1 <0.01 <0.01 <0.01 <0.01
122. lead 896 6 0.054 O. 11 0.18 1. 10 rJ)

f:Ij
(')
1-3123. mercury 896 6 0.0149 0.0073 0.0031 <0.0025 I

124. nickel 896 6 0.052 0.16 1.40 6.40 <:

·125. selenium 896 6 <0.001 0.046 0.0042 0.0011
126. silver 896 6 0.0014 0.0010 0.0015 0.0118
127. thallium 896 . ·6 <0.001 0.0011 0.0035 0.0020
128. zinc 896 6 <0.030 o. J6 1. 10 3.40



Table V-21 (Continued)

INFLUENT TO TREATMENT - PLANT E
RAW WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)
Pollutant Code Typet Source Day 1 Day 2 Day 3 Ul

I:J:j

Nonconventional Pollutants
n
0
Z

Acidity 896 6 10 30 61 270
\j

~
Alkalinity 896 6 160 200 110 <1 1-3

H

Aluminum 896 6 2.80 1.20 1.80 7.60
z

,Ul
c::

Ammonia Nitrogen 896 6 0.04 0.50 3.2 1.2 tJj
·n

.J::>, ~

N
0 Barium 896 6 0.12 0.13 0.75 0.040 1-3

N

I:J:j
(j)

0.17
0

Boron 896 6 4.30 6.40 5.40 ~

Calcium 896 6 0.067 0.26 0.37 0.51

Chloride 896 6 155 250 \ 770 930
Ul
I:J:j
n
1-3

Cobalt 896 6 <0.030 <0.030 0.45 1.00

Fluoride 896 6 . 0.40 4.7 6.4 8.8 <

Iron 896 6 2.80 ' 23.00 8.80 86.00

Magnesium 896 6 0.018 0.022 0.030 0.040

. Manganese 896 6 O. 11 0.28 0.91 1.20

• Molybdenum 896 6 <0.030 0.70 1. 70 0.64



" Table V-2l (Continued)

INFLUENT TO TREATMENT - PLANT E
RAW WASTEWATER SAMPLING' DATA

Nonconventional Pollutants (Continued)
CIl
trJ
()

~
t1
~

~
t-3
H
Z

UJc-
ttl
() "

~
trJ
(j)
o
~-

UJ
trJ
()
t-3

<:

Day 3

<0.030

<0.25

<0. so

<0. so
',. 0.1 6 -

310

<0.25

<0.25

2,600

97

3,100

<0.25

1 ,900

<20

2,100

<0.25

<0.Q30 <0.030

0.50 <0.50

<0.50. <0.50

-0.18 -o~ 18

190 320

<0.25 <0.25

<0.25 <0.25

1,300,'

8

1,300

Concentrations (mg/l)
Source Day! Day --Z

<0.50

<0. SO

-0. 12

_.

<0.030

<0.25

46

<0.25

<0.25

510

13

6

6

6

6

6

6

6

6

6 640

6

6

Sample
Typet

896

896

8-96

896

896

896

896

896

896

896

896

Stream
CodePollutant

Sodium

Germanium

Indium

Tin

Sulfate

Titanium

Vanadium

Yttrium

Total Dissolved Solids (TDS)

Total Organic Carbon (TOC)

,Total Solids (TS)

.t::>
KJ
o
w

Conventional Pollutants

Oil and Grease 896 1 <1 <1 <1 18



Table V-21 (Continued)

INFLUENT TO TREATMENT - PLANT E
RAW WASTEWATER SAMPLING DATA

8
H
Z

m
'e:::

tD
n
~
tr:l
Glo
~

3.90

91

5.70

43

7.30

19

,Concentrations (mgjl)
Source Day 1 Day 2 Day 3 m

~
n

§
~5

7.20

6

Sample
Typet

896

896

Stream
CodePollutant

Total Suspended Solids (TSS)

pH (sta1)dard units)

Conventional Pollutants (Continued)

.t::>
l'U

·0
w:::.

m
~
()

8

<:

tSample Type Code: 1 - One-time grab
6 - 24-hour automatic composite



Table V-22

TREATED EFFLUENT· pLANTE
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)
Pollutant Code Typet . Source Dal.J.. Day 2 Day 3 rn

tx:l
Toxic Pollutants n

0.0013 ~114. antimony 899 6 0.0013 0.0050 0.0020
t<:11 5. arsenic 899 6 0.007 0.14 0.052 0.082 1-3
H

-11 7. beryllium' 899 -6 <0.010 <0.010 -(0.010 (O-~Ol0 .2: .
[f)

11 8. cadmium 899 6 <0.030 0.12 0.12 O. 11 ~tI:>.
nN
:J:o'0 11 9. chromium 899 6 <0.030 <0.030 0.032 0.030 t-3U1
t:tj
(j')

120. 899 6 <0.030 0.28 O. 12 0.10 0copper
~
K:

121 • cyanide (total) 899 1 <0.01 <0.01 <0.01 <0.01

122. lead 899 6 0.054 0.12 0.12 0.099 rn
,trj
(")

123. mercury 899 6 0.0149 <0.0025 <0.0025 0.0030 8
I

124. nickel 899 6 0.052 0.99 0.93 0.87 <:

125. selenium 899 6 <0.001 . 0.0421 0.032 .0.025

126. silver 899 6 0.0014 0.0010 0.0013 0.0039

127. thallium 899 6 <0.001 0.0036 0.0050- 0.0029

128. zinc 899 6 <0.030 0.17 0.17 0.16-



Table V-22 (Continued)

TREATED EFFLUENT - PLANT E
TREATED WASTEWATER SAMPLING DATA

Stream Sample Concentrations (mg/l)
Pollutant Code Typ~t_ Source Day 1 Day 2 Day 3 CIl

tr1

Nonconventional Pollutants
()
0
Z

Acidity
tl

899 6 10 4,800 20 10
~

Alkalinity 899 6 160 56 62 68 t-3
H

Aluminum 899 6 2.80
z

0.50 0.80 0.60
CIl
c

Ammonia Nitrogen 899 6 0.04 3. 1 2.9 2.5 tJ:I
fl:>,

()

N :J:>'
0 Barium 899 6 0.12

t-3

I'" 0.080 0.040 0.040 tr1
Gl
0

Boron 899 6 0.17 3.80 3.70 3.50 l;tj.

t-<

Calcium 899 6 0.067 0.60 0.63 0.60

Chloride 899 6 155 48 950 880
CIl
tr1
()
t-3

Cobalt 899 6 <0.030 0.099 0.094 0.083

Fluoride 899 6 0.40 13 61 7.8 <:

Iron 899 6 2.80 0.4'7 0.81 0.32

Magnesium 899 6 0.018 0.036 0.036 0.035

Manganese 899 6 o. 11 5.10 1. 10 1.00

Molybdenum 899 6 <0.030 1. 30 0.47 <0.030



Table V-22 (Continued)

TREATED EFFLUENT -PLANTE
TREATED WASTEWATER SAMPLING DATA

NonconventionalPollutants (Continued)

Source Day 1 Day 2

6 13

6 640

Concentrations (mgjl)

CIl
tJ:j
()
1-3

. I

CIl
tJ:j
()
o
Z
t1
~

.l:tI
t<
1-3
H
Z
ci:l
§

.~
.(j)
o
~

Day 3

<0.50

<0.50

0.32 _

480

<0.25

<0.25

3,100

190

3,300

3,400

35

3,500

<0.50 <0.50

<0.50 <0.50

0.34 0.34

630 600

<0.25 . <0.25

<0.25 <0.25

3,800 .

11

3,600

<0.50

<0.50

0.12

46

<0.25

<0.25

510

6

6

6

6

6

6

6

Sample
Typet

899

899

899

899

899

899

899

899

899

Stream
CodePollutant

Germanium

Sod,ium

Indium

Sulfate

Tin

Titanium

Total Dissolved Solids (TDS)

Total Organic Carbon (TOC)

Total Solids (TS)·

~

.N
o
-.J

<0.030 .. <0.030Vanadium

Yttrium

899

899

6

6

<0.030

<0.25 2.10 <0.25

1. 30

<0.25

'<:

Conventional Pollutants

Oil and Grease 899 <1 78 11 3



Table V-22 (Continued)

TREATED EFFLUENT - PLANT E
TREATED WASTEWATER SAMPLING DATA

Source Day 1 Day 2
Concentrations (mg/l)

.t::>
rv
o
00

Pollutant

Conventional Pollutants (Continued)

Total Suspended Solids (TSS)

pH (standard units)

Stream
Code

899

899

Sample
Typet

6 5

7.20

<1
6.30

4

6.30

Day 3

4

6.0

rn
l.7:I
(1

~
8
H
Z
rn
c::
lJj

§
l.7:I
(j)
o
~

rn
lz:I
(1
8

<:

tSample Type Code: 1 - One-time grab
6 - 24-hour automatic composite



SECONDARY TIN: SUBCATEGORY. SECT - V

" . SECONDARY TIN SAMPLING DATA
RAW WASTEWATER FROM SELF SAMPLING DATA

• TABLE V-23

75.000

88147

<0.500
2.000

<0.200

0.500
0.480

Concentration (mgjl)

<0.050
, 0.050
<0.500

12.000
<0.500
1.500

<0.050
0.520

<5.000

<2.000
<1.000

88176

,4209

= Tin Mud Acid Neutralization Filtrate
= De-Aluminizing Rinse

117. beryllium
118'. cadmium
119. chromium

Pollutant

120. copper
121. cyanide
122. lead

124. nickel
128. zinc

Nonconventional Pollutants

Sample Number

Toxic Pollutants

aluminum
cobalt
iron

manganese
mOlybdenum
tin

titanium
vanadium

Note: '88176
88147
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SAMPLING SITES AT SECONDARY TIN PLANT A
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SM1PLING SITES AT SECONDARY TIN PLANT B
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Figure V-3
SAMPLING SITES AT SECONDARY TIN p~rT C
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Figure V-S

SAMPLING SITES AT SECONDARY TIN PLANT E
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SELECTION OF POLLUTANT PARAMETERS

CONVENTIONAL AND NONCONVENTIONAL POLLUTANT PARAMETERS SELECTED

SECT ..; VI

SECTION VI

SECONDARY TIN "SUBCATEGORY

Following proposal, additional data was collected concerning raw
wastewater characteristics from tin smelter scrubbing
operations. This data is presented in section V of this
document. Based" on comments, the Agency has decided to
promulgate different limitations for tin smelter scrubbing
operations than for other~econdary tin operations. Although
secondary tin is still considered a single subcategory, the
pollutants selected for tih smelter S02 scrubber operations are
different than for other secondary tin operations. This is
discussed further in Section x.

As part of this study, "the Agency examined samples for two
conventional pollutant parameters (total suspended solids and pH)
and the nonconventional pollutant parameters aluminum, barium,
boron, fluoride, iron, manganese and tin. "On March 18, 1985 the
Agency published a notice of data availability which stated that
for the tin smelter S02 scrubber building blbck, the Agency was
conside~ing regulating the· nonconventional pollutants
aluminum, barium, boron, iron, manganese and tin. For
promulgation, the Agency has decided not to regulate aluminum,

This section examines the chemical analysi~ data presented in
Section V and discusses the selection or exclusion of pollutants

·for potential limitation, The basis for the regulation of
toxi.c and other pollutants, along with a discussion of each
pollutant selected for p6tential limitation is presented- in
Section VI of Vol. I. That discussion provides information
concerning the nature pf 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; priority 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 priority pollutants for
furthercortsideration for limitations and standards. Pollutants
will be considered for limitation if -they are present in
concentrations treatable by the technologies considered in-this
analysis. The treatable concentrations used for the priority
metals were - the long-term performance values achievable by
lime precipitation, sedimentation, and filtration. The
treatable concentrations used for the priority organics are
the long-term performance - values achievable by carbon
adsorption. Also, conventional and nonconventional
pollutants and pollutant parameters are selected or
excluded from limitation.
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barium, boron, or manganese for the tin smelter S02 scrubber
building block because these pollutants will be effectively
controlled by the limitations developed for the regulated
priority metal pollutants and the nonconventional pollutants iron
and tin.

or pollutant
s~condary tin

SECT -'VI

pollutants
for' the

nonconventiona1
for . limitation

SECONDARY TIN SUBCATEGORY

The conventional and
parameters selected
subcategory are:

o fluoride
o iron
o tin
o total suspended solid~ (TSS)
o pH

Plants which only smelt tin concentrates and control the S02
off-gases with a wet scrubber will not be regulated for
fluoride. All other tin facilities will be regulated for
fluoride, but will not be regulated for iron.

Fluoride was detected in all 12 raw wastewater samples
analyzed for this study. Five of the 12 values are equal to or
greater than 12,000 mg/l.These high concentrations of
fluoride are found in wastewaters associated with secondary tin
production from tin plating solutions and sludges. The fluoride
originates as tin f1uoroborate or fluoroboric acid which are
constituents of tin plating baths. For these reasons, fluoride
is selected for limitation in this subcategory.

Iron was analyzed for in four raw wastewater samples. The'
observed concentrations were 140 mg/1, 190 mg/l, 250 mg/l, and
250 mg/l. All 4 concentr~tions are greater than the
concentration considered achievable with lime, settle and filter
treatment (0.28 mg/l). In addition, an iron compound is used as
a raw material in the tin smelting operation. For these reasons,
iron is selected for limitation in this subcategory.

Tin was analyzed for in all 14 raw waste samples, and was found
in concentrations ranging from 0.89 mg/l to 8800 mg/l. All 14
values are greater than the 0.14 mg/l concentration considered
achievable by lime, settle and filter technology. Also, tin is
expected to be present in the wastewaters from this subcategory
because of its prevalence in the process an4 its solubility. For
these reasons, tin is selected for limitation in this
subcategory.

TSS concentrations ranging from 25 to 50;000 mg/l were observed
in the 14 raw waste samples analyzed for this study. All i4
concentrations are well above the 2.6 mg/l treatable
concentration. Furthermore, most of the specific m~thods used to
remove priority metals do so by converting these metals
to precipitates, and these priority-metal-containing
precipitates should not be discharged. Meeting a
limitation on total suspended solids helps ensure that removal
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TOXIC PRIORITY POLLUTANTS ~ SECONDARY TIN SUBCATEGORY

The frequepcy of occurrence of the priority pollutants in the
raw wastewater samples is presented in Table VI-l (page
4233). Table VI-l is based on the raw wastewate+ data from
s.treams 895, 455, 456, 395, 396, 398, 399, 843, and 856
(see Section V).· These data provide the basis for the
categorization of specific pollutants, as discussed
below. Treatment plant samples were not considered in the
frequency count.

not
this
for

SECT - VIS~CONDARY TIN .SUBCATEGORY

TOXIC POLLUTANTS NEVER DETECTED

The toxic pollutants listed in Table VI-2. (page 4223) were
detected in· any raw wastewater samples in
subcategory; there£ore, they are not selected
consideration in establishing limitations.

TOXIC POLLUTANTS NEVER FOUND ABOVE THEIR ANALYTICAL
QUANTIFICATION CONCENTRATION

of these precipitated priority metals has been effective.
For these reasons, total suspended solids is selected for
limitation in this subcategory.

The 12 pH values observed during this study ranged from 6.2 to
13.3. Six of the 12 values were outside the 7.5 to 10.0 range
considered desirable for discharge to receiving waters. Many
deleterious effects are caqsed by extreme pH values or rapid
changes in pH. Also, ~ffective removal of priority metqls
by precipitation requires careful control of pH. Since pH
control within the desirable limits is readily attainable ~y

available treatment, pHis selected for limitation in this
subcategory.

The toxic pollutqnts listed below were never found above their
analytical quantification· concentratiop in any raw wastewater
samples in this subcategory; therefore, they are not selected for
consideration in establishing limitations.

9. hexachlorobenzene
ll. l,l,l-trichloroethane
23. chloroform
29. l,l-dichloroethylene
34. 2,4-dimethylphenol
37. 1,2-diphenylhydrazine
39. fluoranthene
55. naphthalene
62. n-nitrosodimethylamine
68. di-n-butyl phthalate
78. anthracene
80. fluorene
81. phenanthrene
87. trichloroethylene
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TOXIC POLLUTANTS DETECTED IN A SMALL NUMBER OF SOURCES

SECT - VISECONDARY TIN SUBCATEGORY

Mercury was detected in six out of 14 raw wastewater samples.
The six observed concentrations range from 0.0004 mg/l to
0.026 mg/l, all below the concentration considered achievable by
identified treatment technology ( •. 036 mg/l). Mercury is
therefore not selected for limitation.

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

117. beryllium
123. mercury

Beryllium was detected above its analytical quantification level
(0.1 mg/l) in four out of 14 raw wastewater samples. The
observed concentrations ranged from 0.02 mg/l to 0.20 mg/l.
Three of these values are below the treatable concentration for
beryllium (0.20 mg/l). One is right at the treatability
concentration and would therefore not be reduced by available
treatment technology. Beryllium is therefore not selected for
limitation.

TOXIC POLLUTANTS PRESENT BELOW CONCENTRATIONS ACHIEVABLE BY
TREATMENT

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

4. benzene
38. ethylbenzene
44. methylene chloride
57. 2-nitrophenol
58. 4-nitrophenol
59. 2,4-dinitrophenol
65. phenol
66. bis(2-ethylhexyl) phthalate
67. butyl benzyl phthalate
84. pyrene
86. toluene
88. vinyl chloride

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 permit issuing authority to
specify effluent limitations for one or more of these pollutants.
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Phenol was detected abpve the concentration considered achievable
by available treatment technology (.01 mg/l) in three out of 12
raw wastewater samples. The observed treatable concentrations
are 0.017, 0.02 and 0.13 mg/l. Because it was detected in only

Ethylbenzene was detected above its treatable concentration of
0.01 mg/l in only one out of ten raw wastewater samples. The
observed treatable concentration is 0.011 mg/l. Because, it 'was
found at a treatable concentration in only one out of 'ten samples
and because the obser~ed value is only slightly above the
treatable concentration, ethylbenzene is not s~lected ~or

further consideration for limitation.

SECT - VISECONDARY TIN SUBCATEGORY

Methylene chloride was found above its treatable concentration ~f

0.01 mg/l in three out of 10 raw wastewater samples. Methylene
chloride is a common laboratory reagent often detected in blank
and raw water samples. 'The treatable concentrations observed
(0.031, 0.025 and 1.724 mg/l) are probably due to laboratory
contamination. Methylenechloride~s therefore not selected for
fur~her consideration ,for limitation.

Benzene was detected above, its treatable level of 0.01 mg/l in
two out of 10 raw wastewater samples. The observed treatable
concentrations are .051 and .047 mg/l, just slightly higher than
the treatability concentration. Because these values are only
slightly higher than could be achieved by treatment and only two
in 10 samples showed benzene at a treatable concentration,
benzene is not selected fo~ further consideration for limitation.

2-Nitrophenol was detected above the concentration considered
achievable by identified tt:eatment technology (.01 mg/l) in three
out of 12 raw wastewater samples. The treatable concentrations
observed were .031 mg/l, .06 mg/l and .02 mg/l. The Agency has
no reason to, believe that treatable concentrations of
2-nitrophenol should be pr~sent in ~econdary tin wastewaters.
For this reason, and because it was detected in such a small
number of samples, 2-nitrophenol is not selected for
further consideration for limitation.

4-Ni1:rophenol was detected'above its treatable concentration of
0.01 mg/l in two out of 12 raw wastewater samples. The observed
treatable conqentrations ar~ 0~026 and 0.025 mg/l. Because it
was found at a treatable concentration in only two out of 12
samples and because the Agency has no reason to believe that
treatable concentrations of 4-nitrophenol should be present in
secondary tin wastewaters, 4-nitrophenol is not selected for
further consideration for regulation.

2,4-Dinitropheno~ was detected above'its treatable concentration
of 0.01 mg/l ln two out of 12 raw wastewater samples. The
treatable concentrations observed are .033 mg/l and .086 mg/l.
Because very little removal could be expected with treatment and
because it was detected at treatable concentrations in only two
out of 12 samples, 2,4-dinitrophenol is not selected for
further consideration for limitation.
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three of 12 samples, and because the Agency has no reason to
believe that treatable concentrations of phenol should be present
in secondary tin wastewaters, phenol is not.. selected for
further consideration for limitation.

SECT - VISECONDARY TIN SUBCATEGORY

Butyl benzyl phthalate was detected above the concentration
considered achievable by available treatment technology (.01
mg/1) in three out of 12 raw wastewater samples. The observed
concentrations are .011 mg/l, .012 mg/1, and .025 mg/l.' This
compound is a plasticizer commonly used in laboratory and field
equipment, and is not used or formed as a by-product in this
subcategory. For this reason, and because it was detected in
only three out of 12 samples, butyl benzyl phthalate is not
selected for further consideration for limitation.

pyrene was detected above its treatability concentration of .01
mg/l in only one out of 12 raw wastewater samples. The observed
treatable concentration is .063 mg/l. The Agency has no reason
to believe that treatable concentration of pyrene should be
present in secondary tin wastewaters. For this reason, and
because it was detected at a treatable concentration in only
one out of 12 samples, pyrene is not selected for
further consideration for limitation.

Bis(2-ethy1hexy1) phthalate was detected above its treatability
concentration of .01 mg/l in only one out of 12 raw wastewater
samples. The observed treatable concentration is 0.268 mg/l.
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. For this reason and because it
was detected at a treatable concentration in only one out of 12
raw wastewater samples, bis(2-ethylhexyl) phthalate is not
selected for further consideration for limitation.

Toluene was detected above its treatable concentration of 0.01
mg/1 in two out of ten raw wastewater samples. The observed
treatable concentrations are 0.018 and 0.017 mg/l. Because
toluene was detected jn only two out of ten raw wastewater
samples at concentrations only slightly above treatabilty and
because it was detected in the source water sample at 0.093 mg/l,
toluene is not selected for ,further consideration for regulation.

Vinyl chloride was detected above the concentration considered
achievable by identified treatment technology (.01 mg/l) in only
one out of 10 raw wastewater samples. The treatable
concentration observed is .036 mg/l. Because it was detected in
only one out of 10 samples, vinyl chloride is not selected for
further consideration for limitation.
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PRIORITY POLLUTANTS SELECTED FOR FURTHER CONSIDERATION IN
ESTABLISHING LIMITATIONS AND STANDARDS

Copper was det~cted above the concentration considered achievable
by identified treatment technology (0.39 mg/l) in four out of 14
raw wastewater samples. The treatable concentrations observed
range from 0.41 mg/l to 0.60 mg/l. Copper is therefore selected
for further consideration for limitation.

considered
mg/l) in.
treatable
to 0.99

further

selected for
limitations and

priority pollutants
limitation are each

SECT - VI

concentration considered
technology (0.47 mg/l) in

samples. The treatable
0.9 mg/l to 12.0 mg/l.

further consideration for

SECONDARY TIN ,SUBCATEGORY

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

Chromium was detected above the concentration
achievable by jdentifi~d treatment technology (0~07

seven out of 14 raw wastewater' samples. The
concentrations observed range from 0.084mg/l
mg/l. Chromium is therefore selected for
consideration for limitation.

Cadmium was detected above the concentration considere~
achievable by identified treatment technology (0.049 mg/l). in
13 out of 14' raw wastewater sampleS. . The treatable
concentrations observed range from 0.08 mg/l to .0.42 mg/l.
Cadmium is therefore selected for further consideration for
limitation.

Antimony was detected above the
achievable by identified, treatment
eight out of 13 raw wastewater
concentrations observed range from
Antimony is therefore selected for
limitation.

Arsenic was' detected above the concentration considered
achievable by identified:treatment technology (0.34 mg/l) in
eight out of 14 raw wastewater samples. The treatable
concentrations observed range .from 1.9 mg/l to 6.6 mg/l.
Arsenic is therefore selected for further consideration for
limitation.

114 .. antimony
115. arsenic
118. cadmium
119. ' chromium
120. copp.er
,121. cyanide
122. lead
124. nickel
125. selenium,
126. silver
127. thallium.
128. zinc
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Cyanide was detected above the concentration
achievable by identified treatment technology (0.047
nine out of 13 raw wastewater samples analyzed
study. The treatable concentrations observed range
mg/l to 24 mg/l. Cyanide is therefore selected
consideration for limitation.

considered
mg/l) in

for this
from 0.22

for further

SECT - VISECONDARY TIN SUBCATEGORY

Nickel was detected above the concentration considered achievable
by identified treatment technology (0.22 mg/l) in nine out of 14
raw wastewater samples. The treatable concentrations observed
range from 0.35 mg/l to 4.1 mg/l. Nickel is therefore selected
for further consideration for limitation.

Lead was detected above the concentration considered achievable
by identified treatment technology (0.08 mg/l) in ten out of 14
raw wastewater samples. The treatable concentrations observed
range from 1.0 mg/l to 11 mg/l. Lead is therefore selected for
further consideration for limitation.

Selenium was detected above the concentration considered
achievable by identified treatment technology (0.07 mg/l) in
seven out of 14 raw wastewater samples. The treatable
concentrations observed range from 0.33 mg/l to 32 mg/l.
Selenium is therefore selected for further consideration for
limitation. Selenium was detected at 3.1 mg/l in the source
water sample associated with the wastewater sample in which
selenium was observed at 32 mg/l.

Silver was detected above the concentration considered achievable
by identified treatment technology (0.07 mg/l) in four out of 14
raw wastewater samples. The treatable concentrations observed
range from 0.30 mg/l to 0.40 mg/l. Silver is therefore selected
for further consideration for limitation.

Thallium was detected above the concentration considered
achievable by identified treatment technology (0.34 mg/l) in five
out of 14 raw wastewater samples. The treatable concentrations
observed range from 0.59 mg/l to 3.1 mg/l. Thallium is therefore
selected for further consideration for limitation.

Zinc was detected above the concentration considered achievable
by identified treatment technology (0.23 mg/l) in eight out of
14 raw wastewater samples. Thetreatab ·.e concentrations
observed range from 0.24 mg/l to 190 mg/!. Zinc, is therefore
selected for further consideration for limitation.



Table VI-l

FREQUENCY OF OCCURRENCE OF PRIORITY POLLUTANTS
SECONDARY TIN SUBCATEGORY

I{AW WASTEWATER

Analytical Treatable Le tee ted Letected UlQ.JaJlti ficatlon Concentra- l'bnber of l'bnber of !.etected Below Below 'l'reat- Ahove 'l'reat- l;tj
Q)ncentration tion Streams Samples Q.laJ1ti fication able ilincen- able ilincen- ()

0Pollutant ~.!2J.&_ (mg/l)(b) Analyzed Analyzed ND Concentration , tration' tration Z._--
t1I. acenaphthene 0.010 0.01 9 12 12 :x:-

':;d2. acrolein 0.010 ,0.01 8 10 10
~

3. acrylonitrile 0.010 0.01 8 10 104. benzene 0.010 0.01 8 10 6 2 L 1-35. benzidine 0.010 0.01 9 It 12 H6. carbon tetrachloride 0.010 0.01 8 10 10 Z7. chlorobenzene 0.010 o~61' 8, 10 10
Ul8. 'I, 2,4-trichlorobenzene 0.010 0.01 9 12 12 c:9. hexachlorobenzene 0.010 0.01 9 12 10 2 tIl10. 1,2-dichloroethane 0.010 0.01 8 10 10 ()II:::>.

:x:-N 11. l,l,l-trichloroethane 0.010 0.01 8 10 8 2 1-3N 12. hexachloroethane 0.010 0.01 9 12 12 l;tjw 13. 1,l-dichloroethane 0.010 0.01 8 10 10 Gl
0

14. 1,I,2-trichloroethane 0.010 0.01 8 10 10
:::015. I, I, 2,2-tetrachloroethane 0.010 0.01 8 10 10 t<16. chloroethane 0.010 0.01 8 10 1017. bis(chloromethyl) ether 0.010 0.01 8 10 1018. bis(2~hloroethyl) ether 0.010 0.01 9 12 1219. 2-chloroethyl vinyl ether 0.010 ' 0.01 8 10' 10 en20. 2-chloronaphthalene 0.010 0.01 9 12 12 l;tj21. 2,4,6-trichlorophenol 0.010 0.01 9 12 12 ()22. parachlorometa cresol 0.010 0.01 9 12 12 t-323. chloroform 0.010 0.01 '8 10 8 224. 2-chlorophenol 0.010 0.01 9 12 12
<:25. 1,2-d ichlorobenzene 0.010 0.01 9 12 ~2
H26. 1,3-dlchlorobenzene 0.010 0.01 9 12 1227. 1,4-dichlorobenzene 0.010 0.01 9 12 1228. 3,3'-dichlorobenzidine 0.010 0.01 9 12 1229. I,I-dichloroethylene 0.010 0.01 8 10 930. 1,2-trans-dichloroethylene 0.010 0.01 8 10 1031. 2,4~orophenol 0.010 0.01 9 12 1232. 1,2-dichloropropane 0.010 0.01 8 10 1033. 1,3-dichloropropylene 0.010 0.01 8 10 1034. '2,4-{limethylphenol 0.010 0.01 9 12 10 2



Table Vl-l (Continued)

FREQUENCY OF OCCURRENCE OF PRIORITY POLLUTANTS
SECONDARY TIN SUBCATEGORY

RAW WASTEWATER

Analytical Treatable IEtec:ted Letected Ul
Quantification Concentra- Nunber of timber of Il:!tected Below Below 'i'reat- Above 'i'ceat- lz:I
Concentra t ion tion Streams Samples QJanti fication able <bncen- able Q.lncen- ()

Pollutant (mg/l)(a) (mg/l) (b) Analyzed Analyzed ND Concentrat ion tration tration 0
Z

35. 2,4-dinitrotoluene 0.010 0.01 9 11 11
tI
:J:>I

36. 2. 6-d ini trotoluene 0.010 0.01 9 11 11 ~
37. 1, 2-d iphenylhydrazine 0.010 0.01 9 12 10 2

38. ethylbenzene 0.010 0.01 8 10 9 1 1-3
39. fluoranthene 0.010 0.01 9 12 11 1 H

40. 4-chlorophenyl phenyl ether 0.010 0.01 9 12 12 Z

41. 4-branophenyl phenyl ether 0.010 0.01 9 12 12 Ul
42. bis(2-chloroisopropyl) ether 0.010 0.01 9 12 12 c:
43. bis(2-chloroethoKy) methane 0.010 0.01 9 12 12 tJ:l

44. methylene chloride 0.010 0.01 8 10 4 3 3 ()

,/::> 45. methyl chloride 0.010 0.01 8 10 10 :J:>I

N 46. methyl branide 0.010 0.01 8 10 10
1-3

N
lz:I

,/::> 47. brolDofonu 0.010 0.01 8 10 10 (j)

48. dichlorobruBOmethane 0.010 0.01 8 10 10 0

49. trichlorofluoromethane 0.010 0.01 8 10 10 ::0

50. dichlorodifluoromethane 0.010 0.01 8 10 10
I-<:

51. chlorodibrunamethane 0.010 0.01 8 10 10
52. heKachlorobutadiene 0.010 0.01 9 12 12
53. heKachlorocyclopentadiene 0.010 0.01 9 12 12 Ul

54. isophorone 0.010 0.01 9 12 12 lz:I

55. naphthalene 0.010 0.01 9 12 . 8 4 ()

56. nitrobenzene 0.010 0.01 9 12 12 1-3

57. 2-nitrophenol 0.010 0.01 9 12 7 1 1 3

58. 4-nitrophenol 0.010 0.01 9 12 9 1 2

59. 2.4-dinitrophenol 0.010 0.01 9 12 10 2 <:
60. 4.6-dinitro-o-cresol 0.010 0.01 9 12 12 H

61. N-nitrosodimethylamine 0.010 0.01 9 12 12

62. N-nitrosodiphenylanine 0.010 0.01 9 12 9 3

63. N-nitrosodi-n-propylamine 0.010 0.01 9 12 12
64. pentachlorophenol 0.010 0.01 9 12 12

65. phenol 0.010 0.01 9 12 6 3 3

66. bis(2-ethylhexyl) phthalate 0.010 0.01 9 12 5 6 1

67. butyl benzyl phthalate 0.010 0.01 9 12 7 '1. 3

68. di-n-hutyl phthalate 0.010 0.01 9 12 7 5



Table VI-l (Continued)

FREQUENCY OF OCCURRENCE OF PRIORITY POLLUTANTS
SECONDARY TIN SUBCATEGORY

RAW WASTEWATER

rnAnalytical Treatable
Iktected Iktected I::tj~lti f ication Coneentra- Nunber of NLrnber of Il= teete<.! Below Helow 'l'reat- NJove '1'reat- n

0O::mcentration tion Streams Samples Q-.1aIltifieat ion abLe Umcen- able LOneen- @Pollutant (mg/l) (a) (mg/l) (b) Analyzed Analyzed NO Concentration tration tration-
-- ~69. di-n-oetyl phthalate 0.010 0.01 9 12 12 ::tl70. diethyl phthalate 0.010 0.01 9 12 12 t-<:71. dimethyl phthalate 0.010 0.01 9 12 12 '1-372. benzo(a)anthracene 0.010 0.01 9 12 12 H73. benro(a)pyrene 0.010 0.01 9 12 12 ~74. 3,4-beilzofluoranthene 0.010 0.01 9. 12 12 :Ul75. benzo(k) flwranthene 0.010 0.01 9 12 12 c::76. chrysene 0.010 0.01 9 12 12 ttl

n
77. acenaphthylene 0.010 0.01 9 12 12

,~

tI::>.
78. anthracene (c) O.UIO 0.01 9 12 II I

1-3
N
N 79. benzo(ghi)perylene 0.010 0.01 9 12 12 tr::lU1 80. fluorene 0.010 0.01 9 12 II I (j)81. phenanthrene (e) 0.010 0.01 9 12 II I 0

!=d82. dibenzo(a. h)anthracene 0.010 0.01 9 12 12
i-<:83. Indeno(I,2, 3~ ,d)pyrene 0.010 0.01 9 12 12,84. pyrene 0.010 0.01 9 12 10'85. tetrachloruethylene 0.010 0.01 8 10 1086. toluene 0.010 0.01 8 10 6 2 2 (f)87. trichloruethylene 0.010 0.01 8 10 B 2 l]j88. vinyl ehLur Ide 0.010 0.01 8 10 9 1 ()89. aldrin 0.005 0.01 8 10 10 1-390. dieLdr;in 0.005 0.01 8 10 1091. chlurdane 0.005 0.01 8 10 10
<:

92. 4,4'-IJUI' 0.005 0.01 8 10 109]. 4,4' -[)IJE 0.005 0.01 8 10 10 H94. 4.4 ' -O[)IJ 0.005 0.01 8 10 1095. a Ipha-elldusul f"m 0.005 0.01 8 10 1096. beta-endosulfall 0.005 0.01 8 10 1097. enJosul bill sui fa te 0.OU5 0.01 8 10 lU98. endrin 0.005 0.01 8 10 1099. ellJrin aldehyde 0.005 (J.(JI 8 10 10100. heptaehlur 0.005 0.01 8 lU lU101. heptachlor elx)xlde O. UO') 0.01 8 10 10J02. a Ipha -Bill; O. (J05 O.oj !l 10 IUlIn. bela-Bill: O.O()') fl.O] l:l 10 IU



Table VI-l (Continued)

FREQUENCY OF OCCURRENCE OF PRIORITY POLLUTANTS
SECONDARY TIN SUBCATEGORY

RAW WAST~:WAT~:l{

Analytical Tteatable I.\! teeted I.\! teeted Ul

Q.mnti Hcation Concentra- Nunber of tUllber of lli tected Uelow 1Ieiow 'l'teat- Above Tte<lt- t<:l

QJI1centrat ion tion Streams Sanples Q.uul t i fica t ion able Umcen- able Umcen- ()

Pollutant (mg/l) (a) (mgfl) (b) Analyzed Analyzed NO Concentration tration- tratlon 0
Z

104. garrrna-IllK:: 0.005 0.01 8 10 10
t.l
~

105. delta-BHC 0.005 0.01 8 10 10 ~

106. PCB-1242 (d) 0.005 0.01 8 10 10
I<:

107. PCB-1254 (d) 0.005 0.01 8 10 10 1-3

108. PCB-1221 (d) 0.005 0.01 8 10 10 H

109. PCB-1232 (e) 0.005 0.01 8 10 10 Z

110. PCB-1248 (e) 0.005 0.01 8 10 10 Ul

111. PCB-J260 (e) 0.005 0.01 8 10 10 c::
112. PCB-1016 (e) 0.005 0.01 8 10 10 tJ:l

113. toxaphene 0.005 0.01 8 10 10
()

,l:>. 114. antimony 0.100 0.47 9 13 5 B ~
1-3

N 115. arsenic 0.010 0.34 9 14 6 8 t<:l
N
0'1 116. asbestos 10MFL 10 MFL

G)

117. berylliUll 0.010 0.20 9 14 10 4 0

118. cadmiUll 0.002 0.049 9 14 1 13 ~

119. chraniUll 0.005 0.07 9 14 1 6 7
I<:

120. copper 0.009 0.39 9 14 10 4

121. cyanide (f) 0.02 0.047 9 13 4 9

122. lead 0.020 0.08 9 14 4 10 Ul

123. mercury 0.0001 0.036 9 14 8 6 t<:l

124. nickel 0.005 0.22 9 14 1 4 9 ()

125. seleniull 0.01 0.20 9 14 3 4 7 1-3

126. silver 0.02 0.07 9 14 9 1 4

127. thalliUll 0.100 0.34 9 14 6 3 5

128. zinc 0.050 0.23 9 14 1 5 8 <:

129. 2,3,7,8-tetrachlorodibenzo- o·
H

p-d ioxin (TeDO)

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

(b) Treatable concentrations are based on performance of lime precipi tat ion , sedimentation, and filtration.

(c). (d). (e) Reported together.

( f) Analytical quantification ooncentration for EPA Method 335.,2, Total Cyanide Methods for (,11811ica1 Analysis of Water and Wastes,

EPA 600/4-79-020, March 1979.
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TABLE VI-2

TOXIC POLLUTANTS NEVER DETECTED

1. acenaphthene
2. acrolein
3. acrylonitrile
5. benzidene
6. carbon tetrachloride (tetrachloromethane)
7. chlorobenzene
8. 1,2,4-trichlorobenzene

10. 1,2-dichloroethane
12. hexachloroethane
13. l,l-dichloroethane
14. 1,1,2-trichloroethane
15. 1,1,2,2-tetrachloroethane
16. chloroethane
17. bis (chloromethyl) ether (deleted)
18. bis (2-chloroethyl) ether .
19. 2-chloroethyl vinyl ether
20. 2-chloronaphthalene
21. 2,4,6-trichlorophenol
22. parac1)lorometacresol
24. 2-chlorophenol
25. 1,2-cichlorobenzene
26. 1,3-dichlorobenzene
27. 1,4-dichlorobenzene
28. 3,3 1 -dichlorobenzidine
30. 1,2-trans-dichloroethylene
31. 2,4-dichlorophenol
32. 1,2-dichloropropane
33. 1,2-dichloropropylene (1,3-dichloropropene)
35. 2,4-dinitrotoluene
36. 2,6-dinitrotoluene
40. 4-chlorophenyl phenyl ether
41. 4-bromophenyl phenyl ether
42. bis(2-chloroisopropyl) ether
43. bis(Z-chloroethoxy} methane
45. methyl chloride (chloromethane)
46. methyl bromide (brbmomethane)
47. bromoform (tribromomethane)
48. dichlorobromomethane
49. trichlorofluoromethane (deleted)
50. dichlorodifluoromethane (deleted)
51. chlorodibromomethane
52. hexachlorobutadiene
53. hexachlorocyclopentadiene
54. isophorone
56. nitrobenzene
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TABLE VI-2 (Continued)

60. 4,6-dinitro-o-cresol
61. N-nitrosodimethylamine
63. N-nitrosodi-n-propylamine
64. pentachlorophenol
69. di-n-octyl phthalate
70. diethyl phthalate
71. dimethyl phthalate
72. benzo(a)anthracene (1,2-benzanthracene)
73. benzo(a)pyrene (3,4-benzopyrene)
74. 3,4-benzofluoranthene
75. benzo(k)fluoranthene (11,12-benzofluoranthene)
76. chrysene
77. acenaphthylene
79. benzo(ghi)perylene (l,ll-benzoperylene)
82. dibenzo(a,h)anthracene (1, 2, 5, 6-dibenzanthracene)
83. indeno(1,2,3-cd)pyrene (w,e,-o-phenylenepyrene)
85. tetrachloroethylene
89. aldrin
90. dieldrin
91. chlordane (technical mixture and metabolites)
92. 4,4'-DDT
93. 4,4'-DDE(p,p ' DDX)
94. 4,4'-DDD(p,p'TDE)
95. a-endosulfan-Alpha
96. b-endosulfan-Beta
97. endosulfan sulfate
98. endrin
99. endrin aldehyde

100. heptachlor
101. heptachlor epoxide
102. Alpha - BHC
103. Beta - BHC
104. Gamma - BHC (lindane)
105. Delta - BHC
106. PCB-1242 (Arochlor 1242)
107. PCB-1254 (Arochlor 1254)
108. PCB-1221 (Arochlor 1221)
109. PCB-1232 (Arochlor 1232)
110. PCB-1248 (Arochlor 1248)
111. PCB-1260 (Arochlor 1260)
112. PCB-I016 (Arochlor 1016)
113. toxaphene
116. asbestos
129. 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)
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CONTROL AND TREATMENT TECHNOLOGIES

SECT - VII

SECTION VII

SECONDARY TIN SUBCATEGORY

CURRENT CONTROL AND TREATMENT PRACTICES

The preceding sections of this supplement discussed the sources,
flows, and characteristics of the wastewaters generated in the
secondary tin subcategory. This section summar izes 'the
description of these wastewaters and indicates the level of
treatment which is currently practiced for each waste stream.
This section also presents the control and treatment technology
options which were examined by the Agency for possible
application to the secondary tin subcategory.

TIN SMELTER S02 SCRUBBER

The one plant which practices tin smelting from concentrates and
residues uses an alkaline scrubber to control S02 emissions from
the smelting operations. The facility practices greater than
90 percent recycle of the scrubber liquor. The scrubber
liquor contains treatable concentrations of priority metals and
suspended solids. This stream is directly discharged after
treatment consisting of lime addition and sedimentation.

The facility which reported the use of municipal solid waste as a

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 tin
subcategory is characterized by the presence of the priority
metal pollutants, cyanide, iron, fluoride, tin and suspended
solids. This analysis is supported by the raw
(untreated) wastewater data presented for specific'sources as
well as combined waste str~ams in Section V. Generally, these
pollutants are present in each of the waste streams at
concentrations above treatability, and these waste streams are
commonly combined for treatment. Construction of one wastewater
treatment system for combined treatment allows plants to take
advantage of economies 6f scale, and, in some instances, to
combine streams of differing alkalinity to reduce treatment
chemical requirements~ Three plants in this subcategory
currently have combined wastewater treatment systems. One has
cyanide oxidation with chlorine, followed by acid neutralization
and sedimentation. One has lime precipitation and sedimentation
and one has sedimentation lagoons only. Two options have been
selected for consideration for BPT, BAT, NSPS, and pretreatment
in this subcategory, based on combined treatment of these
compatible waste streams.
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The one facility which reported the use of tin hydroxide,..
Sn(OH)4, as a raw material, washes the tin hydroxide with
water prior to dissolving it in a caustic solution. This
solution is then mixed with the sodium stannate solution
from alkaline detinning and tin is recovered from the
combined stream by electrowinning. The spent wash water
contains treatable concentrations of priority metals and
suspended solids. The one facility reporting this waste stream
achieves zero discharge through the use of evaporation ppnds.

SPENT ELECTROWINNING SOLUTION FROM NEW SCRAP

Tin mud may be neutralized with sulfuric acid and dewatered in a
filter press prior to sales to a tin smelter. The filtrate
contains treatable concentrations of priority metals and
cyanide. The one facility reporting this waste stream is an
indirect discharger with no treatment in place.

TIN HYDROXIDE WASH

raw material uses an alkaline leaching and rinsing process to
remove aluminum from the scrap prior to detinning operations. The
spent leachate and rinse water have a very alkaline pH and
contain treatable concentrations of cyanide and p~iority

metals. The one facility reporting this stream discharges it
directly after treatment consisting of sulfide addition to
precipitate aluminum, cyanide oxidation with sodium
hypochlorite, acid neutralization, vacuum filtration and
sedimentation.

SPENT ELECTROWINNING SOLUTION FROM MUNICIPAL SOLID WASTE

New tin plated steel scrap is used as a raw material at 10 out of
12 secondary tin plants. After alkaline detinning, the tin is
recovered by electrowinning and either all or a portion of the
spent solution is discharged as a waste stream. The spent
solution has a very alkaline pH and contains treatable
concentrations of cyanide, priority metals, and suspended
solids. Of the eight plants which practice electrowinning, six
achieve zero discharge by contractor disposal, sales or
evaporation ponds. Of the two plants which discharge this
stream, one is an indirect discharger with no treatment in place
and the other is a direct discharger with treatment consisting
of cyanide oxidation with chlorine, acid addition, vacuum
filtration and sedimentation.

The one facility which reported the use of municipal solid waste
as a raw material to alkaline detinning and electrowinning
discharges a spent electrowinning solution waste stream. This
stream has a very alkaline pH and contains treatable
concentrations of cyanide, priority metals, and suspended
solids. This stream is discharged directly after treatment
consisting of cyanide oxidation with chlorine, acid addition,



4231

OPTION A

TIN HYDROXIDE FILTRATE
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examined two control and treatment technology
that are applicable to the secondary tin
The options selected for evaluation represent a
flow reduction, pretreatment technology applicable
waste streams, and end-of-pipe treatment

SECONDARY TIN SUBCATEGORY

vacuum filtration and sedimentation.

TIN HYDROXIDE SUPERNATANT FROM SCRAP

Tin .hydroxide may be precipitated from alkaline detinning
solution as art alternative to electrowinning for tin recovery.
Sulfuric acId and scidium carbonate are added to the sodium
stannate solution and the tin hydroxide forms an insoluble
precipitate which is separated from the liquid phase by
sedimentation. The supernatant waste stream contains treatable
concentrations of cyanide and priority metals. The
one plant reporting this waste stream is a direct
discharger after t.reatment in sedimentation lagoons.

TIN HYDROXIDE SUPERNATANT FROM PLATING SOLUTIONS AND SLUDGES

Tin hydroxide may be precipitated from spent plating solutions
and sludges generated from tin plated steel manufacturing
operations. Sulfuric acid and sodium carbonate are added to the
solution and an insoluble precipitate of tin hydroxide is f6rmed.
The precipitate is· separated from the liquid phase by
sedimentation. The supernatant stream contains treatable
concentrations of cyanide and priority metals as well as
high concentrations of fluoride. The one plant reporting this
waste stream is a direct discharger after treatment in
sedimentation lagoons.

CONTROL AND TREATMENT OPTIONS

Tin hydroxide slurry which has been separated from the
supernatant stream may be further dewatered in a filter press
prior to drying. The resultant filtrate waste stream contains
treatable concentrations of antimony, cyanide, fluoride, and
s~spended solids. The on~ facility reporting this waste stream
is a direct discharger after treatment in sedimentation lagoons.

The Agency
alternatives
subcategory.
combination of
to individual
technologies.

Option A' for the secondary tin subcategory requires treatment
technologies to reduc~ pollutant mass. The Option A treatment
scheme consists of cyanide precipitation preliminary treatment
applied to the combined, stream of dealumini~ing rinse, spent
electrowinning solution from new scrap and municipal solid
waste, tin hydroxide supernatant from scrap, tin hydroxide
supernatant from plating sdlutions and sludges, tin hydroxide
filtrate, and tin mud acid neutralization filtrate. Preliminary

I
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Option C for the secondary tin subcategory consists of all
control and treatment requirements of Option A (cyanide
precipitation, chemical precipitation, and sedimentation) plus
multimedia filtration technology added at the end of the Option
A treatment scheme. Multimedia filtration is used to remove
suspended solids, including precipitates of metals 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.

treatment is followed by chemical precipitation and
sedimentation applied to the combined stream of cyanide
precipitation effluent, tin smelter S02 scrubber and tin
hydroxide wash. Chemical precipitation is used to remove metals
and fluoride by the addition of lime or sulfuric acid followed by
gravity sedimentation. Suspended solids are also removed by the
process. It is necessary to use lime as the precipitation
chemical in order to achieve effective tin removal.
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OPTION A

OPTION C
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SECTION VIII

SECONDARY TIN SUBCATEGORY

COST METHODOLOGY

Option C consists of Option A preliminary treatment consisting o£
cyanide precipitation where required and chemical precipitation
and sedimentation with the addition of multimedia .filtration.

Option A consists of preliminary treatment consisting of cyanide
precipitation where required and chemical precipitatiori and
sedimentation end-of-pipe technology.

As discussed in Section VII, two treatment options have been
developed for existing secondary tin sources. The treatment
schemes for each option are summarized below and
schematically presented in Figures X-I and X-2 (pages 4279
4280).

TREATMENT OPTIONS FOR EXISTING SOURCES

This section presents a summary of compliance costs for the
secondary tin subcategory and a description of the treatment
options and subcategory~specificassumptions used to develop
these estimates. Together with the estimated pollutant
removals presented 1n Sections IX, X, XI, and XII of this
supplement, these cost estimates provide a basis for evaluating
each regulatory option. These cost estimates are also used in
determining the probable economic impact of regulation on the
subcategory at differerit pollutant discharge levels. In
addition, this section addresses nonwater quality environmental
impacts of wastewater ,treatment and control alternatives,
including air pollution, solid wastes, and energy requirements,
which are specific to the secondary tin subcategory. .

COST OF WASTEWATER TREATMENT AND CONTROL

A detailed discussion of the methodology used to develop the
compliance costs is presented in Section VIII of Vol. I.
Plant-by-plant compliance costs for the nonferrous metals
manufacturing category have been revised as necessary
following proposal. These revisions calculate incremental
costs, above treatment already in ~lace, necessary to comply with
the promulgated effluent limitations and standards and are
presented in theadmiriistrative record supporting this
regulation. A comparison of the costs developed for proposal and
the revised costs for the final rulemaking for the secondary
tin subcategory are presented ~n Tables VIlI-l and VIII-2
(page 4237).



E~ch of the general assumptions used to develop compliance costs
is presented in Section VIII of Vol .. I. Each subcategory also
contains a unique set of waste streams requiring certain
subcategory-specific assumptions to develop compliance costs.
The four major assumptions specific to the secondary tin
subcategory are discussed briefly below.

(1) The generation of calcium fluoride (CaF2) during
chemical precipitation was considered in cases where
significant amounts of fluoride were present. If the sludge
resulting from chemical precipitation was mostly composed of
CaF2 (> 50 percent), it was assumed to be suitable for
resale for use as a fluxing agent. Thus, annual costs for
contract hauling of these sludges were not included in these
instances.

tin
and

New

36.5 mg/l

28.7 mg/l
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specific to the secondary
energy requirements, solid waste

Old

36,500 mg/l

28,700 mg/l

TSS

Al
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(2) All sludges produced from wastewater treatment are considered
to be nonhazardous except for those resulting from cyanide
precipitation, which contain cyanide. Such cyanide bearing
sludges were cos ted as being disposed separately based on
hazardous waste contract hauling costs.

(3) The sampling values for TSS and aluminum concentration in
spent electrowinning solutions were revised. It was assumed that
the values reported were in error by a factor of 1000 based on
conversations with personnel at one of the two sampled plants and
evaluation of the reported data. The concentrations were revised
as follows:

NONWATER QUALITY ASPECTS

(4) Cost estimates for cyanide precipitation for plants 1046 and
1047 do not include costs for a reaction tank and agitator. This
was done because in each case the low total flow rates into the
treatment system resulted in retention (or holdup) times in the
chemical precipitation tank large enough to allow both cyanide
precipitation and chemical precipitation to occur without
significantly increasing the tank size. For example, the
retention time in the chemical precipitation tank for Plant 1047
was four days or 96 hours. Since the required batch duration for
cyanide precipitation was 8.5 hr. and 16 hr. for chemical
precipitation, both processes could be accomplished within the
time available. The above procedure resulted in a significant
reduction in capital investment.

Nonwater quality impacts
subcategory, including



SOLID WASTE

wastes should be identified or are listed as hazardous,
come within the scope of RCRA's "cradle to grave"
waste management program, requiring regulation from the
generation to point of final disposition. EPA's
standards would reqGire generators of hazard6us
metals manufacturing wastes to meet containerization,

Although it is the Agency's view that most of the 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).

SECT - VIIISECONDARY TIN SUBCATEGORY
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ENERGY REQUIREMENTS

air po11ution are discusse~ below.

If these
they will
hazardous
point of
generator
nonferrous

Energy reqtiirements for Option A are estimated at
576,000 kwh/yr. Option C, which includes filtration, is
estimated to increase energy consumption over Option A by
approximately one percent. Further, the total energy requirement
for Option C is approximately one percent~of the estimated
total plant energy usage. It is therefore concluded' that the
energy requirements of the treatment options considered will
have no significant impact on total plant energy
consumption.

Sludge generated in the second~ry tin subcategory is due to the
precipitation 'of metals ,as hydroxides 'and carbonates using'
lime. Sludges associatedwith_the secondary tin subcategory
will necessary contain quantities of priority metal pollutants.
'Sludges from primary operations are not,subject to regulation as
hazardous wastes since wastes generated py primary smelters and
refiners are currently exempt from regulation by Act of Congress
(Resource Conservation and Recovery Act (RCRA), Section
3001(b», as interpreted by EPA. Wastes from secondary metal
operations 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 RCRA,
with one exception. This judgment is based on the results of
Extraction Procedure (EP) toxicity tests performed on similar
sludges (i.e. toxic-metal-bearing lime sludges) generated by
other industries such as the iron a,nd steel industry. A small
amount (5-10%) excess lime was added during treatment, and the
sludges subsequently generated passed the toxicity test. See CFR
S261.,24. Thus, the Agency believes that the wastewater sludges
from both secondary operations will not be EP toxici£ the
recommended technology is applied. The one exception is that
sludges produced as a result of cyanide precipitation are
expected to exhibit hazardous characteristics, and have been
treated as such in our analysis.
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Even if these wastes are not identified as hazardous, they still
must be disposed of in compliance with the Subtitle D open
dumping standards, implementing Section 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.

It is estimated that 2,781 metric tons per year of sludge will be
generated as a result of these proposed BAT and PSES regulations
for the secondary tin subcategory.

There is no reason to believe that any substantial air pollution
problems will result from implementation of cyanide
precipitation, chemical precipitation, sedimentation, and
multimedia filtration. These technologies transfer pollutants to
solid waste and are not likely to transfer pollutants to air.

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 off60site 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), and 47 FR 32274 (July 26, 1982).



Compliance costs for direct dischargers in this subcategory are
not presented here because the data on which they are based has
been claimed to be confidential.

TABLE VIII-2

COST OF COMPLIANCE 'FOR THE SECONDARY TIN SUBCATEGORY
INDIRECT DISCHARGERS

46676

50044

156612

160187

SECT - VIII

Promulgation Costs
Capital Cost Annual Cost

~ABLE VIII-l
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IJ..2200

119900

SECONDARY TIN SUBCATEGORY

333400

341700

COST OF COMPLIANCE FOR THE SECONDARY TIN SUBCATEGORY
DIRECT DISCHARGERS

A

B

Proposal Costs
Option Capital Cost Annual Cost
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, 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). BPT reflects the existing
performance by plants of various sizes, ages, and manufacturing
processes within the secondary tin subcategory, as well as
the established performapce of the recommended BPT systems.
Particular consideration is given to the treatment
already . in plac.e at the plants wi thin 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
facilities involved, the manufacturing processes used, nonwater
quali ty .environmental impacts (including energy requi rements) ,
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 Councll of America v. Train, 540 F.2d 1188
(4th eire 1976). BPT focuses on end-of-pipe treatment rather
than process changes or ihternal 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. In making technical
assessments of data, reviewing manufacturing processes, and
assessing wastewater treat~ent 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.

As explained in Section IV, the secondary tin 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 limitations will be developed for each of. the
nine subdivisions.

4239
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Production normalized flows for each subdivision were then
analyzed to determine the flow to be used as part of the basis
for BPT mass limitations. The selected flow (sometimes referred
to as the BPT regulatory flow or BPT discharge rate) reflects .the
water use controls which are common practices within the
category. The BPT regulatory flow is based on the average of all
applicable data. Plants with normalized flows above the average
may have to implement some method of flow reduction to achieve
the BPT limitations.

The mass loadings which are allowed under BPT for each plant will
be the sum of the individual mass loadings for the various
building blocks which are found at particular plants.
Accordingly, all the wastewater generated within a plant may be
combined for treatment in a single or common treatment system,
but the effluent limitations for these combined wastewaters are
based on the various wastewater sources which actually contribute
to the combined flow. This method accounts for the variety of
combinations of wastewater sources and production processes which

SECT - IXSECONDARY TIN SUBCATEGORY

The second requirement to calculate mass limitations is the set
of concentrations that are achievable by application of the BPT
level of treatment technology. Section VIr discusses the various
control and treatment technologies which are currently in place
for each wastewater source. In most cases, the current control
and treatment technologies consist of chemical precipitation and
sedimentation (lime and settle technology). Cyanide
precipitation is applied to streams with treatable
concentrations of cyanide.

For each of the subdivisions, a specific approach was followed
for the development of BPT mass limitations. The first
requirement to calculate these limitations is to account for
production and flow variability from plant to plant. Therefore,
a unit of production or production normalizing parameter (PNP)
was determined for each waste stream which could then be related
to the flow from the process to determine a production normalized
flow. Selection of the PNP for each process element is discussed
in Section IV. Nonprocess wastewaters such as rainfall runoff
and noncontact cooling water are not considered in the analysis.

Using these regulatory flows and the achievable concentrations,
the next step is to calculate mass loadings for each wastewater
source or subdivision. This calculation was made on a
stream-by-stream basis, primarily because plants in this
subcategory may perform one or more of the operations in various
combinations. The mass loadings (milligrams of pollutant per
metric ton of production mg/kkg) were calculated by
multiplying the BPT regulatory flow (l/kkg) by the concen.tration
achievable by the BPT level of treatment technology (mgjl) for
each pollutant parameter to be limited under BPT. These mass
loadings are published in the Federal Register and in CPR Part
421 as the effluent limitations and standards for the
subcategory.



INDUSTRY COST AND POLLUTANT. REMOVAL ESTIMATES

BPTOPTION SELECTION

The methodology for calculating pollutant removals and compliance
costs is discussed in Section X. The pollutant removal estimates
have been revised since proposal based on comments and on new
data. Table X-I (page 4266) shows the pollutant removal estimates
for each treatment option for direct dischargers. Compliance
costs for direct dischargers are presented in Table . X-2 (page
4268).

remove
kg of

will
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may be found at secondary tin plants.

4241

The Agency usually establishes wastewater limitations in terms of
mass rather than concentration. This approach prevents the use
of dilution as a treatment method (except for controlling pH).
The production normalized wastewater flow (l/kkg) is a link
between the production operations and the effluent limitations.
The pollutant discharge attributable to each operation can be
calculated from the normalized flow and effluent concentration
achievable by the treatment technology and summed to derive an
appropriate limitation for 'each plant.

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 or promulgated BPT. See
Weyerhaeuser Company v. Costle, 590 F.2d 1011 (D.C. Cir. 1978).

Implementation of the promulgated BPT limitations
annually an estimated 544 kg of priority metals,

The technology basis for the promulgated BPT limitations is
Option A, chemical precipitation and sedimentation technology to
remove metals, fluoride, and solids from combined wastewaters
and to control pH, with preliminary treatment consisting of
cyanide precipitation. The promulgated technology is equivalent
to the proposed technology. Chemi~al precipitation and
sedimentation technology is already in-place at two of the
three direct dischargers in the subcategory. The
pollutants specifically selected for regulation at BPT are
arsenic, cyanide, lead, iron, tin, fluoride, T8S, and pH. As
discussed in Section X, plants which only smelt tin concentrates
and control 802 off-gas~s with a wet scrubber will not be
regulated for cyanide or fluoride. All other secondary tin
plants will be regulated fat cyanide and fluoride, but will not
be regulated for arsenic and iron. The BPT treatment scheme is
presented schematically in Figure IX-l (page 4257).
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cyanide, 237,220 kg of fluoride, and 506,900 kg of TSS.
Capital and annual costs for achieving BPT are not presented
here because the data on which they are based has been claimed to
be confidential.

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

We are transferring cyanide precipitation technology and
performance to the secondary tin subcategory from coil
coating plants. We believe the technology is transferable to
these subcategories because the raw wastewater concentrations
are of the same order of magnitude as those observed in coil
coating wastewater. In that cyanide precipitation converts all
cyanide species to complex cyanides and that precipitation of the
complexed cyanides is solubility related, we believe that the
technology will achieve identical effluent concentrations in both
categories.

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-g (pages 4068 ­
4070)

TIN SMELTER S02 SCRUBBER

A BPT discharge rate is calculated for each building block 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
different for each wastewater source, separate production
normalized discharge rates for each of the 9 wastewater
sources are discussed below and summarized in Table IX-l (page
4247). The discharge rates are normalized on a production basis
by relating the amount of wastewater generated to the mass of the
intermediate or 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-l
(page 4247).

The BPT wastewater discharge promulgated for tin smelter
S02 scrubber water is 9,198 l/kkg (2,204 gal/ton) of crude
tapped tin, based on greater than 90 percent recycle. This
rate is allocated only to those plants which use wet air
pollution control to control S02 emissions from tin
smelting operations. Only one facility reported tin smelting
operations and the use of wet scrubbing. Water use and discharge
rates are presented in Table V-I (page 4068). This
facility has a recycle rate of greater than 90 percent.
The BPT flow was revised following proposal based on data
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The EPT wastewater discharge rate proposed and promulgated for
tin hydroxide wash water is 11,953 l/kkg (2,869 gal/ton) of tin
hydroxide washed. This rate is only allocated to those
facilities which use tin hydroxide as a raw material in tin
electrowinning operations and wash the tin hydroxide prior to
dissolution in a caustic solution. One plant reported this
practice. The water use and wastewater discharge rates reported
by' this facility are presented in Table V-4 (page 4069). The
BPT flow rate is based on the wastewater disch~rge rate
reported by this facility.

TIN HYDROXIDE WASH

obtained during a field sampling episode.

The BPT wastewater discharge rate proposed and promulgated for
tin mud acid neutraliza~ion filtrate is 5,n47 1/kkg(1,210
gal/ton) of· neutralized, ~~watered tin mud produced.· This rate
is allocated only to those facilities which neutralize tin mud
with sulfuric acid and dewater the neutralized mud. One facility
reported this practice. 'water use and discharge rates are
presented in Table V-3(page 4068). The BPT flow rate is
based on the production normalized flow reported by this
facility.

The BPT flow allowance proposed and promulgated for dealuminizing
rinse wastewater is 35 l/kkg (9 gal/ton) of dealuminiz~d scrap
produced. This rate is allocated only to tho~e plants which
practice dealuminizing of tin bearing steel scrap prior to
alkaline detinning. Only one facility reported this practice,
which is apparently only necessary when municipal solid waste is
used as a raw material. The water use and discharge rates
reported by this facility are presented in Table V-2 (page
4068).· The BPT flow rate is based on the wastewater discharge
rate reported by this facility.

DEALUMINIZING RINSE

The BPT wastewater discharge rate proposed and promulgated for
spent electrowinning solution from new scrap is 16,800 l/kkg
(4,029 gal/ton) of cathode tin produced. This rate is allocated
only to those plants which produce tin metal by electrowinning.

, There are eight facilities which produce tin by electrowinning.
Six of these eight plants reported sufficient information to
calculate a discharge rate from this process. The BPT flow
allowance is based on the average of the production normalized
flows reported by these six facilities (see Table V-5, page
4069). These production normalized flows ranged from 10,498
l/kkg to 24,069 l/kkg.
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This wastewater flow allowance for sites which process
municipal solid waste was calculated by subtracting the
facility's BPT flow allowance for spent electrowinning solution
from new scrap from the total spent electrowinning solution flow
rate reported by the facility. The difference represents the
flow due to municipal solid waste processing. This flow was
divided by the amount of municipal solid waste scrap which the
facility uses as a raw material to alkaline detinning operations.
The resultant production normalized flow rate is 119 l/kkg of
municipal solid waste scrap used as a raw material, as shown in
Table V-6 (page 4069).

TIN HYDROXIDE SUPERNATANT FROM SCRAP

The BPT flow rate proposed and promulgated for spent
electrowinning solution from municipal solid waste is 119 l/kkg
(29 gal/ton) of MSW scrap used as a raw material in alkaline
detinning operations. This rate is allocated only to those
plants which recover secondary tin from municipal solid waste by
alkaline detinning and electrowinning. One facility reported the
use of municipal solid waste as a raw material in addition to new
scrap. This facility discharges four to five times as much spent
electrowinning solution per mass of electrolytic tin produced
than the average of the other six plants which reported flows for
this waste stream. The large flow is a direct result of
impurities which are introduced into the electrowinning solution
from the municipal solid waste.

The BPT wastewater discharge rate proposed and promulgated for
tin hydroxide supernatant from scrap is 55,640 l/kkg (13,354
gal/ton) of tin metal recovered from scrap. This rate is
allocated only to those facilities which precipitate tin
hydroxide from tin solutions generated from alkaline detinning of
tin plated steel scrap. One facility reported this practice.
Water use and discharge rates are presented in Table V-7 (page
4070). The BPT flow rate is based on the production normalized
flow rate at the one facility currently generating this waste
stream.

TIN HYDROXIDE SUPERNATANT FROM PLATING SOLUTIONS AND SLUDGES

One facility reports this practice. Water use and wastewater
discharge rates are presented in Table V-8 (page 4070). The
Agency decided to combine two proposed subdivisions into one
subdivision for promulgation. Tin hydroxide supernatant from
spent plating solutions has been combined with tin hydroxide

The promulgated BPT wastewater discharge rate for tin hydroxide
supernatant from plating solutions and sludges is 115,000 l/kkg
(17,600 gal/ton) of tin metal recovered from plating solutions
and sludges. This rate is allocated only to those facilities
which recover tin from plating solutions and sludges by
precipitation of tin hydroxide.
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115. arsenic
121. cyanide
122. lead

iron
tin
fluoride
TSS
pH

The raw wastewater concentrations from individual operations and
the subcategory as a whole were examined to select certain
pollutant parameters for limitation. This examination is
presented in Sections VI and X.

A total of eight pollutants or pollutant parameters are selected
for limitation under BPT and are listed below:

TIN HYDROXIDE FILTRATE

The BPT wastewater discharge rate proposed and promulgated for
tin hydroxide filtrate is 25,044 l/kkg (6,011 gal/ton) of tin
metal produced. This rate is allocated only for those plants
which dewater tin hydroxide slurries from tin hydroxide
precipitation operations in a filter press. There is currently
only one plant which reported this practice. Water use and
discharge rates are presented in Table V-9 (page 4070). The BPT
wastewater discharge rate for tin hydroxide filtrate is based
on the value reported by the one facility which currently
generates this waste stream.

Because of the nature of the wastewaters in this subcategory,
secondary tin plants which only smelt concentrates will not be
regulated for cyanide or fluoride. Other secondary tin plants,
those which do not smelt concentrates, will not be regulated for
iron or arsenic.

The treatable concentrations achievable by application of the
promulgated BPT are discussed in Section VII of Vol. I and
summarized there in Table VII-21 (page 248). These treatable
concentrations (both one day maximum and monthly average
values) are multiplied by the BPT normalized discharge flows

supernatant from sludge solids to form this subdivision.
This change will simplify the regulation, but will not cause
the limitations with which any plant must comply to change. At
proposal, a plant generating both wastewater from plating
solutions and from sludges would have calculated separate
mg/kg limits for each operation and summed them for a
plant limitation. For plant 1036, the only facility discharging
both streams, the promulgated mg/kg limitations for these

. operations will be identical to the proposed limitations.
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summarized in Table IX-l (page 4247) to calculate
of pollutants allowed to be discharged per mass of
The results of these calculations in milligrams of
per kilogram of product represent the EPT effluent
and are presented in Table IX-2 (page 4248 ) for each
waste stream.
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BPTWASTEWATER DISCHARGE RATES FOR THE SECONDARY TIN SUBCATEGORY
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BPT MASS LIMITATIONS FOR THE SECONDARY TIN SUBCATEGORY

mg!kg (lb/million lbs) of crude tapped tin produced

Antimony 26.400 11. 770

*Arsenic 19.220 8.554

Cadmium 3.127 1. 380

Chromium 4.047 1.656

Copper 17.480 9.198

*Lead 3.863 1.840

Nickel 17.660 11.680

Selenium 11.310 5.059

Silver 3.771 1. 564

Thallium 18.860 8.370

Zinc 13.430 5.611

Aluminum 59.140 29.430

Barium 51.050 23.360

Boron 16.920 7.726

*Iron 11.040 5.611

Manganese 6.255 2.667

*Tin 3.495 2.024

*TSS 377.100 179.400

*pH within the range of 7.5 to 10.0 at all times

*Regulated pollutant

SECONDARY TIN SUBCATEGORY SECT - IX

Maximum for
monthly average

TABLE IX-2
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Maximum for
anyone day

pollutant or
pollutant property

(a) Tin Smelter S02 Scrubber BPT



TABLE IX-2(Continued)

BPT MASS LIMITATIONS FOR THE SECONDARY TIN SUBCATEGORY

mg/kg (lb/million Ibs) of dealuminized scrap produced

SECT - IX

Maximum for
monthly average

0.045
0.033
0.005
0.006
0.035
0.004
0.007
0.045
0.019
0.006
0.032
0.021
0.112
0.089
0.029
0.697
0.021
0.010
0.008
0.683

to 10.0 at all times
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0.100
0.073
0.012
0.015
0.067
0.010
0.015
0.067
0.043
0.014
0.072
0.051
0.225
0.194
0.064
1.225
0.042
0.024
0.013
1.435

range of· 7.5

Maximum for
anyone day

Within the

SECONDARY TIN SUBCATEGORY

(b) Dealuminizing Rinse BPT

Pollutant or
pollutant property

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin
*TSS
*pH

*Regulated Pollutant



4250

TABLE IX-2 (Continued)

6.460
4.694

.757

.908
5.047

.606
1.009
6.410
2.776

.858
4.593
3.079

16.150
12.820

4.239
100.400

3.079
1.464
1.110

98.420
at all times

SECT - IX

Maximum for
monthly average

Maximum for
anyone day

14.480
10.550

1.716
2.221
9.589
1.464
2.120
9.690
6.208
2.069

10.350
7.369

32.450
28.010

9.286
176.600

6.056
3.432
1.918

206.900
Within the range of 7.5 to 10.0

mg/kg (lb/million lbs) of neutralized,
dewatered tin mud produced

SECONDARY TIN SUBCATEGORY

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin
*TSS
*pH

BPT MASS LIMITATIONS FOR THE SECONDARY TIN SUBCATEGORY

*Regulated Pollutant

Pollutant or
pollutant property

(c) Tin Mud Acid Neutralization Filtrate BPT



TABLE IX-2 (Continued)

BPT MASS LIMITATIONS FOR THE SECONDARY TIN SUBCATEGORY

mg/kg (lb/million Ibs) of tin hydroxide washed

SECT - IX

Maximum for
monthly average

15.300
11.120

1.793
2.152

11.950
1.434
2.391

15.180
6.574
2.032

10.880
7.291

38.250
30.360
10.040

237.900
7.291
3.466
2.630

233.100
to 10.0 at all times
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34.310
24.980

4.064
5.259

22.710
3.466
5.020

22.950
14.700

4.901
24.500
17.450
76.860
66.340

.21.990
418.400
14.340

8.128
4.542

490.100
range of 7.5

Maximum for
any ·.one day

Within the

SECONDARY TIN SUBCATEGORY

Pollutant or
pollutant property

(d) ,Tin Hydroxide Wash BPT

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver .
Thallium
Zinc
Aluminum
Barium
Boron

. *Fluoride
Iron
Manganese

*Tin
*TSS
*pH



mg/kg (lb/million Ibs) of cathode tin produced

(e) Spent Electrowinning Solution from New Scrap BPT

TABLE IX-2 (Continued)

BPT MASS LIMITATIONS FOR THE SECONDARY TIN SUBCATEGORY

21.500
15.620

2.520
3.024

16.800
2.016
3.360

21.340
9.240
2.856

15.290
10.250
53.760
42.670
14.110

334.300
10.250

4.872
3.696

327.600
at all times

SECT - IX

Maximum for
monthly average
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48.220
35.110

5.712
7.392

31.920
4.872
7.056

32.260
20.660

6.888
34.440
24.530

108.000
93.240
30.910

588.000.
20.160
11.420

6.384
688.800

range of 7.5 to 10.0

Maximum for
anyone day

Within the

SECONDARY TIN SUBCATEGORY

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin
*TSS
*pH

*Regulated Pollutant

Pollutant or
pollutant property
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TABLE IX-2 (Continued)

*Regulated Pollutant

0.152
0.111
0.018
0.021
0.119
0.014
0.024
0.151
0.066
0.020
0.108
0.073
0.381
0.302
0.100
2.368
0.073
0.035
0.026
2.321

at all times

SECT - IX

Maximum for
monthly average

0.342
0.249
0.041
0.052
0.226
0.035
0.050
0.228
0.146
0.049
0.244
0.174
0.765
0.660
0.219
4.165
0.143
0.081
0.045
4.879

range of 7.5 to 10.0

Maximum for
anyone day

mg/kg (lb/million Ibs) of MSW scrap
" used as a raw material

Within the

SECONDARY TIN SUBCATEGORY

Pollutant or
pollutant property

BPT MASS LIMITATIONS FOR THE SECONDARY TIN SUBCATEGORY

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin
*TSS
*pH

(f) Spent ELectrowinning Solutions from
Municipal Solid Waste . BPT
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TABLE IX-2 (Continued)

BPT MASS LIMITATIONS FOR THE SECONDARY TIN !SUBCATEGORY

(g) Tin Hydroxide Supernatant from Scrap BPT

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

mg/kg (lb/million lbs) of tin metal
recovered from scrap

Antimony 159.700 71.220
Arsenic 116.300 51.750
cadmium 18.920 8.346
Chromium 24.480 10.020
Copper 105.700 55.640

*Cyanide 16.140 6.677
*Lead 23.370 11.130
Nickel 106.800 70.660
Selenium 68.440 30.600
Silver 22.810 9.459
Thallium 114.100 50.630
Zinc 81.230 33.940
Aluminum 357.800 178.000
Barium 308.800 141.300
Boron 102.400 46.740

*Fluoride 1,947.000 1,107.000
Iron 66.770 33.940
Manganese 37.840 16.140

*Tin 21.140 12.240
*TSS 2,281.000 1,085.000
*pH Within the range of 7.5 to 10.0 at all times

*Regulated Pollutant
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*Regulated Pollutant

TABLE IX-2 (Continued)

147.200
107.000

17.250
20.700

115.000
13.800
23.000

146.100
63.250
19.550

104.700
70.150

368.000
292.100
96.600

2,289.000
70.150
33.350
25.300

2,243.000
10.0 at all times

SECT - IX

Maximum for
. monthly average

Maximum for
anyone day

330.100
, '240.400

39.100
"

50.600
218.500
33.350
48.300

220.800
'141.500

47.150
:235.800
,167.900
739.500
638.300
211.600

4,025.000
138.000

78.200
, 43.700

4,715.000
the ~ange of 7.5 toWithin

SECONDARY TIN SUBCATEGORY

mg/kg (lb/million Ibs) of tin metal
recovered from plating solutions and sludges

(h) Tin Hydroxide Supernatant from
Plating Solutions and Sludges BPT

Pollutant or
pollutant property

BPT MASS LIMITATIONS FOR THE SECONDARY TIN SUBCATEGORY

. Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium'
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin
*TSS
*pH



4256

TABLE,IX-2 (Continued)

(i) Tin Hydroxide Filtrate BPT

SECT - IXSECONDARY TIN SUBCATEGORY

BPT MASS LIMITATIONS FOR THE SECONDARY TIN SUBCATEGORY

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

mg/kg (lb/million lbs) of tin metal produced

Antimony 71.880 32.060
Arsenic 52.340 23.290

Cadmium 8.515 3.757
Chromium 11.020 4.508
Copper 47.580 25.040

*Cyanide 7.263 3.005

*Lead 10.520 5.009
Nickel 48.080 31.810

Selenium 30.800 13.770
Silver 10.270 4.257
Thallium 51.340 22.790

Zinc 36.560 15.280
Aluminum 161.000 80.140
Barium 139.000 63.610

Boron . 46.080 21.040
*Fluoride 876.500 498.400

Iron 30.050 15.280

Manganese 17.030 7.263

*Tin 9.517 5.510

*TSS 1,027.000 488.400

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

*Regulated Pollutant
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TECHNICAL APPROACH TO BAT

BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE

SECT - X

SECTION X

SECONDARY TIN SUBCATEGORY

These effluent limitations are based on the best control and
treatment technology used by a specific point source within
the industrial category or subcategory, or by anothe~
industry where it is readily transferable. Emphasis is
placed dn additional treatment techniques applied ~t the
end of the treatment systems currently used, as well as reduction
of the amount o~ water used and discharged, process
control, and treatment tec~nology optimization.

The statutory ~ssessment of BAT considers costs, but does not
require a balancing of costs against effluent reduction benefits
However, in assessing the proposed and promulgated BAT, the
Agency has given substantial weight to the economic achievability
of the selected technology.

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 At a
minimum BAT.technology represents the best available technology
at plants of various ages, sizes, processes, or other
characteristics. BAT may be transferred from a different
subcategory or category and may include 'feasible process
changes or internal controls, even when not in common industry
practice.

The Agency reviewed a wid~ 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 two
technology options which could be applied to the secondary
tin subcategory as treatment options 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
effectiveness achievable with the more sophisticated BAT
treatment technology.

In summary the treatment technologies considered for BAT are
presented below:



4260

OPTION A

OPTION C

SECT - XSECONDARY TIN SUBCATEGORY

o preliminary treatment with cyanide precipitation
o Chemical precipitation and sedimentation
o Multimedia filtration

Option A for the secondary tin subcategory is equivalent
to the control and treatment technologies which were analyzed
for BPT in Section IX. The BPT end-of-pipe treatment scheme
includes chemical precipitation and sedimentation, with cyanide
precipitation 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 C (Figure X-2, page 4280) is based on

o Preliminary treatment with cyanide precipitation
o Chemical precipitation and sedimentation

Option A (Figure X-I, page 4279) is based on

The two options examined for BAT are discussed in greater 'detail
below. The first option considered is the same as the BPT
treatment which was presented in the previous section. The
latter option represents substantial progress toward the
prevention of polluting the environment above and beyond the
progress achievable by BPT.

INDUSTRY COST AND POLLUTANT REMOVAL ESTIMATES

Option C for the secondary tin subcategory consists of all
control and treatment requirements of Option A (cyanide
precipitation, chemical precipitation and sedimentation) plus
multimedia filtration technology added at the end of the Option
A treatment scheme (see Figure X-2). Multimedia filtration
is used to remove suspended solids, including precipitates
of priority metals, beyond the concentrations attainable by
gravity sedimentation. Tpe filter suggested is of the gravity,
mixed media type, although other filters, such as rapid sand
filters or pressure filters, would perform as well.

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 ~re

described below.

POLLUTANT REMOVAL ESTIMATES

The pollutant removal estimates have been revised from
proposal based on comments and new data; however, the methodology
for calculating pollutant removals was not changed. The data
used for estimating removals are the same as those used to revise
the compliance costs. Sampling data collected during the
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BAT OPTION SELECTION - PROPOSAL

COMPLIANCE COSTS

SECT - XSECONDARY TIN SUBCATEGORY

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

Implementation of the proposed BAT was estimated to remove 1,260
kg of priority metals annually. The proposed BAT was estimated
to incur capital and annual costs, but those costs were

BAT was proposed for the secondary tin subcategory based on
Option C, consisting of ammonia steam stripping and cyanide
precipitation pretreatment, chemical precipitation,
sedimentation and filtration.

In estimating subcategory~wide compliance costs, the first step
was to develop a cost model, relating the total costs associated
with installation and operation of wastewater treatment
technologies to plant process wastewater discharge~ EPA applied
the model on a per plant basis. A plant's costs'- both capital,
and operating and maintenance were determined by' what
treatment it has in place and by its individual process
wastewater discharge (from dcp). The final step was to annualize
the capital costs, and to sum the annualized capital costs, and
the opera.ting and maintenance costs, yielding the cost of
compliance for the subcategory (see Table X-2). These costs
were used in assessing economic achievability.

Next, the volume of wastewater ,discharged after the application
of each treatment option w~s estimated for each operation at each
plant by first comparing the actual discharge to the regulatory
flow. The smaller of the two values 'was selected and summed with
the other plant flows. The mass of pollutant discharged was then
estimated by multiplying the achievable concentration ,values
attainable with the option (mg/l) by the estimated volume of
process wastewater discharged by the subcategory. Finally, the
mass of pollutant removed is the difference between the estimated
mass of pollutant generated by each plant in the subcategory and
the mass of pollutant discharged after application of the
treatment option.

The pollutant removal estimates for the secondary tin
subcategory are presented in Table X-I, for direct dischargers.
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Implementation of the promulgated BAT limitations would remove
annually an estimated 570 kg of priority metals, which is 26 kg
of priority metals more than the estimated BPT discharge.
Capital and annual costs for this subcategory are not presented
here because the data on which they are based has been
claimed to be confidential.

confidentialon

SECT - X

basedbecause they were

SECONDARY TIN SUBCATEGORY

not presented
information.

BAT OPTION SELECTION - PROMULGATION

After proposal, EPA collected information concerning raw
materials, and additional flow, production, and wastewater
characteristics data for the tin smelter 802 scrubber
subdivision. This information lead EPA to revise the name of the
subcategory following proposal from primary and secondary tin to
secondary tin. The same plants and operations are included in
this subcategory for promulgation as at proposal. These
additional data were used to recalculate a production normalized
flow rate and to revise pollutant removal and compliance cost
estimates. In addition, EPA learned that one plant included as
an indirect discharger at proposal revised their process
and no longer discharges process wastewater. This enabled EPA to
revise the subdivision scheme for this subcategory by combining
two subdivisions into one subdivision, and also to revise the
pollutant removal estimates and compliance costs.

EPA is promulgating multimedia filtration as part of the BAT
technology because this technology results in additional removal
of priority metals. Filtration is also presently demonstrated at
25 plants throughout the nonferrous metals manufacturing
category. Filtration adds re~iability to the treatment system by
making it less susceptible to operator error and to sudden
changes in raw wastewater flow and concentrations.

BAT is promulgated for the secondary tin subcategory based on
Option C, consisting of cyanide precipitation
preliminary treatment, chemical precipitation, sedimentation and
filtration. The promulgated treatment technology is identical to
the proposed treatment technology with the exception of ammonia
steam stripping, which is no longer required. The one facility
which generated ammonia bearing wastewater has changed its
process since proposal and is now a dry facility. Except for
tin, the treatment performance concentrations, upon which the
mass limitations are based, are equal to values used to calculate
the proposed mass limitations.



REGULATED POLLUTANT PARAMETERS

The BAT wastewater discharge rate used at promUlgation is equal
to the promulgated BPT wastewater discharge rate for all of the
subdivisions of the secondary tin subcategory. Based on the
available data, the Agericy did not find that further flow
reduction would be feasible for any of these wastewater sources.
The rationale for determining these regulatory flows is presented
in Section IX.

The raw wastewater concentrations from individual operations and
the subcategory as a whole were examined to select certai~

pollutants and pollutant: parameters for limitation. This
examination and evaluation was presented in Section VI. As
discussed at proposal, the Agency has chosen not to
regulate, specifically, all of the toxic pollutants selected in
this' analysis.

this

SECT- XSECONDARY TIN SUBCATEGORY

WASTEWATER DISCHARGE RATES '
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A BAT discharge rate was calculated for each subdivision based
upon the flows of the existing plants, as determined from
analysis of dcp. The discharge rate is used with the achievable
treatment concentrations to determine BAT effluent limitations.
Since' the discharge rate may be different for each wastewater
source, separate production normalized discharge rates for each
of the was.tewater sources were determined and are summar ized' in
Table ,X-3 (page 4269). The discharge rates are normalized on, a
production basis by relating the amount of wastewater generated
to the mass of the intermediate or 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 (page 4270).

The high cost associated with analysis for priority metal
pollutants has prompted EPA to develop an'alternative method for
regulating and moni tor ing .pr ior i ty pollutant discharges .from
the nonferrous metals manufacturing category. Rather than
developing specific efflu~nt mass limitations and standards
for each of the priority metals found in treatable concentrations
in the raw wastewater from a given subcategory, theAgency
is promulgating effluent mass limitations only for those
pOllutants generated, in the greatest quantities as shown by
the pollutant removal estimate analysis.

115. arsenic
121. cyanide
122. lead

iron
fluoride
tin

The pollutants selected for specific limitation in
subcategory are listed below:
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EFFLUENT LIMITATIONS

Cyanide is selected for limitation because the methods
used to control' arsenic and lead are not effective in the
control of cyanide.

SECT - XSECONDARY TIN SUBCATEGORY

Because of the nature of the wastewaters in this subcategory,
secondary tin plants which only smelt concentrates ~7ill not be
regulated for cyanide or fluoride. Other secondary tin plants,
those which do not smelt concentrates, will not be regulated for
iron or arsenic.

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

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

The priority metal pollutants selected for specific limitation
in this subcategory are arsenic and lead. Tin is selected for
limitation because it is useful as an indicator pollutant to
insure proper performance in a chemical precipitation and
sedimentation treatment system. The following toxic
pollutants are excluded from limitation on the basis that
they are effectively controlled by the limitations developed
for arsenic, and lead:

114. antimony
118. cadmium
119. chromium
120. copper
124. nickel
125. selenium
126. silver
127. thallium
128. zinc

The concentrations achievable by application of BAT are discussed
in Section VII of Vol. I and summarized there in Table VII-21
(page 248). The treatment effectiveness concentrations (both
one day maximum and monthly average values) are multiplied by the
BAT normalized discharge flows summarized in TableX-3
(page 4269) to calculate the mass of pollutants allowed to be
discharged per mass of product. The results of these
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calculations in milligrams of pollutant per kilogram of product
represent the promulgated BAT effluent limitations and are
presented in Table X-4 (page 4270) for each wastewater stream.

SECONDARY TIN SUBCATEGORY SECT - X
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Table X-l (Continued)

SECON£j\RY TIN SUBCATEmRY POI11Jl'ANl' REMOVAL ESTIMATES
DIRECT DISCHARGERS

Raw Option A Option A Option C Option C
Discharge Discharge Ranoved Discharge Removed .Pollutant (kgjyr) (kg/yr) (kg/yr) (kg/yr) (kg/yt)

TSS 507,638.47 735.39 506,903.08 157.18 507,481.29Oil and Grease 678.27 193.89 484.38 189.36 488.90

TOTAL CONVENl'IONAIS 508,316.74 929.28 507,387.46 346.54 507,970.19

TOTALPOll.UTANTS 802,97l.78 2,010.31 800,967.36 1,221.31 801,756.36 • .
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COST OF COMPLIANCE FOR THE
SECONDARY TIN SUBCATEGORY DIRECT DISCHARGERS

Compliance costs for direct dischargers in this subcategory are
not presented here because the data on which they are based have
been claimed to be confidential.

SECT - X

Table X-2

SECONDARY TIN SUBCATEGORY



Table X-3

BAT WASTEWATER DISCHARGE RATES FOR THE
SECONDARY TIN SUBCATEGORY

,j:::"

l\.l
en
~

Wastewater Stream

Tin smelter S02scrubber

Dea1uminizing rinse

Tin mud acid neut~alization

filtrate

Tin hydroxide wash

Spen te1ectrowinn lng solution
from new s.crap

Spent eiectrowinningso1ution
from municipal solid waste

Tin hydroxide supernatant from
scrap

Tin hydroxide supernatant from
plating solutions and sludges

Tin hydroxide filtrate

BAT No rma1 ized
Discha'~ge Ra:te-

l/kkg gal/ton

9.198 .2,204

35 9

5,047 1.,210

11 ,953 2,.869

1'6,800 4,029

119 29

55,640 13,354

1'.1 5, 000 27.,600

25,044 _' 6,011

Production Normali zing
Parameter

Crude tapped tin produc.ed

·Deal umini zed scrap produced

Neutra1ized,dewater.ed tin mud
produced'

Tin h'ydroxldewashed

Cathode tin produced

MSW scrap used as a raw
material

Tin metal recover..ed from .scrap

Tin metal r:ecovered from plat­
ingsolutions and sludges

Tin metal ,produced
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mg/kg (lb/million lb?) of crude tapped tin produced

TABLE X-4

BAT MASS LIMITATIONS FOR THE SECONDARY TIN SUBCATEGORY

(a) Tin Smelter S02 Scrubber BAT

7.910.
5.703
0.736
1.380
5.611
1.196
3.403
3.403
1.104
5.611 .
3.863.

24.930
4.691
7.726
5.611
2.116
2.024

SECT - X

Maximum for
monthly average

4270

17 •.750
12.790

1.840
3~403

11.770
2.575
5.059
7.542
2.667

l2~880

9.382
56.200
10.580
16.920
11.040
2~759

3.495

Maximum for
anyone day

SECONDARY TIN SUBCATEGORY

Antimony
*Arsenic

Cadmium
Chromium
Copper

*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Iron
Manganese

*Tin

*Regulated Pollutant

Pollutant or
pollutant property



mg/kg(lb/million lbs) of dealuminized scrap produced

TABLE X-4 (Continued)

, BAT MASS LIMITATIONS FOR THE SECONDARY TIN SUBCATEGORY

(b) Dealuminizing Rinse BAT

0.030
0.022
0.003
0.005
0.021
0.003'
0.005'
0.013
0.013
0.004
0;021
0.015
0.095
0.018
0.029
0.697
0.021
0.008
0.008

SECT - X

Maximum for
monthly average
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0.068
0.049
0.007
0.013
0.045
0.007
0.010
0.019
0.029
0.010
0.049
0.036
0.214

, 0.040
. 0.064
, 1,.225

0·.042
0.011
0.013

Max,imum for
anyone day

SECONDARYTIN,SUECATEGORY

Pollutant or
pollutant property

Antimony
Arsenic
Cadmium
Chromium'
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc'
Aluminum'
Barium
Boron

*Fluoride
Iron
Manganese'

*Tin '

*Regulated Pollutant
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*Regulated Pollutant

4.340
3.129
0.404
0.757
3.079
0.404
0.656
1.867
1.867
0.606
3.079
2.120

13.680
2.574
4.239

100.400
3.079"
1.161
l.lio

SECT - x

Maximum for
monthly average

9.741
7.015
1'.009
1.867
6.460
1.009
1.413
2.776
4.139
1.464
7.066
5.148

30.840
5.804
9 .. 286

176.600
6.056
1.514
1 .. 9i8

Maximum for
anyone day

mg!kg (lb/million Ibs) of neutralized,
dewatered tin mud produced

SECONDARY TIN SUBCATEGORY

TABLE X-4 (Continued)

BAT MASS LIMITATIONS FOR THE SECONDARY TIN SUBCATEGORY

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin

Pollutant or
pollutant property

(c) Tin Mud Acid Neutralization Filtrate BAT



mg/kg (lb/milliori Ibs) of tin hydroxide washed

TABLE X-4 (Continued)

BAT MASS LIMITATIONS FOR THE SECONDARY TIN SUBCATEGORY

(d) Tin Hydroxide Wash BAT

10.280
7.411
0.956·
1. 79,3
7.291
0.956
1. 554
4.423
4.423
1.434
7.291
5.020

32.390
6.096

10.040
237.900

7.291
2.749
2.630

SECT - X

,Maximum for
monthly average·
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23.070
16.610

2.391
4.423

15.300
2~391

3.347
6.574
9.801
3.466

16.730
12.190
73.030
13.750'
21.990

418.400
'14.340

3.586
4.542

J;1.clxirrium for
anyone day

SECQNDARY TIN SUBCATEGORY

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel­
Selenium
Silver
Thallium
Zinc
Aluminum
Barium ­
Boron

*Fluoride
Iron
Manganese

*Tin

Pollutant or
pollutant property



BAT MASS LIMITATIONS FOR THE SECONDARY TIN SUBCATEGORY

TABLE X-4 (Continued)

14.450
10.420
1.344
2.520

10.250
1.344
2.184
6.216
6.216
2.016

10.250
7.056

45.530
8.568

14.110
334.300
10.250

3.864
3.696

SECT - X

Maximum for
monthly average

4274

32.420
23.350
3.360
6.216

21.500
3.360
4.704
9.240

13.780
4.872

23.520
17.140

102.600
19.320
30.910

588.000
20.160

5.040
6.384

Maximum for
anyone day

SECONDARY TIN SUBCATEGORY

ee) Spent Electrowinning Solution from New Scrap BAT

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin

mg/kg (lb/million Ibs) of cathode tin produced

*Regulated Pollutant

Pollutant or
pollutant property
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TABLE X-4 (Continued)

*Regulated Pollutant

0.102
0.074
0.010
0.018
0.073
0.010
0.016
0.044
0.044
0.014
0.073
0.050
0.322
0.061
0.100
2.368
0.073
0.027
0.026

SECT - X

Maximum for
monthly average

0.230
0.165
0.024
0.044

.,0.152
0.024
0.033
0.066
0.098
0.0,35
'0.167
0.121
'0.727
0.137
0.219
4.165
0.143
0.036
0.045

Maximum for
anyone day

mg/kg (lb/million Ibs) of.MSW scrap
used as a raw'material

SECONDARY TIN SUBCATEGORY

Pollutant or
pOllutant property

(f) Spent Electrowinning Solution from
Municipal Solid Waste' BAT

Antimony
Arsenic ,',
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium'
Boron

*Fluoride
Iron
Manganese

*Tin

BAT MASS LIMIT~TIONS FOR THE SECONDARY TIN SUBCATEGORY
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TABLE X-4 (Continued)

BAT MASS LIMITATIONS FOR THE SECONDARY TIN SUBCATEGORY

SECT - XSECONDARY TIN SUBCATEGORY

(g) Tin Hydroxide Supernatant from Scrap BAT

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

mg/kg (lb/million Ibs) of tin metal
recovered from scrap

Antimony 107.400 47.850
Arsenic 77.340 34.500
cadmium 11.130 4.451
Chromium 20.590 8.346
Copper 71.220 33.940

*Cyanide 11.130 4.451
*Lead 15.580 7.233
Nickel 30.600 20.590
Selenium 45.620 20.590
Silver 16.140 6.677
Thallium 77.900 33.940
Zinc 56.750 23.370
Aluminum 340.000 150.800
Barium 63.990 28.380
Boron 102.400 46.740

*Fluoride 1,947.000 1,107.000
Iron 66.770 33.940
Manganese 16.690 12.800

*Tin 21.140 12.240

*Regulated Pollutant
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*Regulated Pollutant

mg/kg (lb/million Ibs) of tin metal
recovered from plating solutions and sludges

98.900 .
71.300

9.200
17.250
70.150
. 9.200
14.950
42.550
42.550
13.800
70.150
48.300

311.700
58.650
96.600

2,289.000
70.150
26.450
25.300

SECT - X

Maximum for
monthly average

·222.000
159.900

23.000
42.550

147.200
23.000
32.200
63.250
94.300
33.350

161.000
117.300
702.700
132.300
211.600

4,025.000
138.000

34.500
43.700

Maximum for
anyone day

SECONDARY TIN SUBCATEGORY

(h) Tin Hydrox'ide Supernatant from
Plating Solutions and Sludges- BAT·

Pollutant or
pollutant property

·Antimony
Arsenic
Cadmium
Chromium·
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin

TABLE X-4 (Continued)

BAT MASS LIMITATIONS FOR THE SECONDARY TIN SUBCATEGORY
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TABLE X-4 (Continued)

BAT MASS LIMITATIONS FOR THE SECONDARY TIN SUBCATEGORY

SECT - XSECONDARY TIN SUBCATEGORY

( i) Tin Hydroxide Filtrate BAT

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

mg!kg (lb!million lbs) of tin metal produced

Antimony 48.330 21.540

Arsenic 34.810 15.530

Cadmium 5.009 2.004

Chromium 9.266 3.757

Copper 32.060 15.280

*Cyanide 5.009 2.004

*Lead 7.012 3.256

Nickel 13.770 9.266

Selenium 20.540 9.266

silver 7.263 3.005
Thallium 35.060 15.280

Zinc 25.540 10.520

Aluminum 153.000 67.870
Barium 28.800 12.770

Boron 46.080 21.040

*Fluoride 876.500 498.400

Iron 30.050 15.280

Manganese 7.513 5.760

*Tin 9.517 5.510

*Regulated Pollutant
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OPTION C

NEW SOURCE PE.RfOR~NCE STANOARD$

are
BAT

options
for the

S~CT - XI

SECTION XI

SECONDARY TIN SUBCATEGOR~

OPTION A

o Preliminary treatrnentconsisting of cyanide precipitation
(where required)

o Ch~mical precipitation and sedimentation
o Multimedia filtration

o Preliminary treatment ~onsisting of cyanide precipitation
(where required)

o . Chemical precipitation and sedimentation

TECHNICAL APPROACH TO NSPS

Thi p section describes the technologies for treatment of
wastewater from new sources and presents mass discharge,standqrds
for.. regulatory poilutants for NSPS in the secondary tiI1
subcategory, based on the selected treatment ,technology. N~W

plants have the opportunity to design the best and mo~t

efficient production processes 'and wastewater treatmeqt
te~hno+ogies without facing ,the added costs and
re$trictions encoun'tered in' retrofitting an existing plant.
Therefore, EPA has corisidered the best demonstrated process
change$, in-plant controls 11 and end":'of-pipe treatment
technologies which reduce pollution to the maximum extent
feasible.

New source performance standards are equivalent to the best
available technology (BAT) selected for currently existing
pecondary tinplanti. This result is a consequence of careful
review by the Agency of a wide range of technology options for
new source treatment systems. This review of the secondary
tin subcategory founq no new, economically feqsible,
demonstrated technologie$ 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 characteristics of new plants would not be
similar to those from ~xisting plants, since the processes
used by newsQurces are not expected to differ from those used at
existing sources. Consequently, BAT production normalized
discharge rates, Which are based on the best existing pract~ces

of the subcategory, ,canalsQ be applied to new sou:rces. These
rates are presented in Table XI-l (page 4283).

Treatment technologies considered for the NSPS
identical to tpe treatment technologies considered
6ptions. These options ~re:
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NSPS OPTION SELECTION - PROMULGATION

as
are

flow
are
tin

SECT - XISECONDARY TIN SUBCATEGORY

NSPS OPTION SELECTION - PROPOSAL

EPA is promulgating best available technology for the secondary
tin subcategory equivalent to Option C (cyanide
precipitation, chemical precipitation, sedimentation, and
filtration).

EPA proposed that the best available demonstrated technology for
the primary and secondary tin subcategory be equivalent to
Option C (ammonia steam stripping, cyanide precipitation,
chemical precipitation, sedimentation, and filtration).

The wastewater flow rates for NSPS were the same as the proposed
BAT flow rates. Flow reduction measures for NSPS and BAT were
not considered feasible because no new demonstrated technologies
existed within the subcategory that improved on present water use
practices in the subcategory. Therefore, EPA concluded that flow
reduction beyond the allowances proposed for BPT or BAT was
unachievable, and NSPS flow rates should be equal to those for
BPT and BAT.

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

The wastewater flow rates promulgated for NSPS are the same
the promulgated BAT flow rates. The NSPS flow ~ates

presented in Table XI-l (page 4283). Additional
reduction and more stringent treatment technologies
not demonstrated or readily transferable to the secondary
subcategory.

REGULATED POLLUTANT PARAMETERS

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-l (page
4283). The mass of pollutant allowed to be discharged per mass of
product is based upon the product of the appropriate treatment
effectiveness concentration (mg/l) and the production normalized
wastewater discharge flows. The results of these calculations
are the production-based new source perfo~mance standards.
These standards are presented in Table XI-2 (page 4284)



Table XI-l

NSPS WASTEWATER DISCHARGE RATES FOR THE
SECONDARY TIN SUBCATEGORY

NSPS Normal ized
Discharge Rate

l/kkg . gal/ton

,1::0.
N
00
W

Wastewater Stream

Tin smelter S02 scrubber

Dealuminizing rinse

Tin mud acid neutralization
filtrate

Tin hydroxide wash

Spent electrowinning solution
from new scrap

Spent electrowinning solution
from municipal solid waste

Tin hydroxide supernatant from
scrap

Tin hydroxide supernatant from
plating solutions and sludges

Tin hydroxide filtrate

. 9, 1 98

35

5,047

11,953

16,800

119

55,640

115,000

25,044

2,204

9

1 ,210

2,869

4,029

29

13,354

27,600

6,011

Production Normalizing
Parameter

Crude tapped tin produced

Dealuminfzed scrap produced

Neutralized.~ewatered tin mud
. produced

Tin hydroxide washed

Cathode tin produc~d

MSW scrap used as a raw
material

Tin metal recovered from scrap

Tin metal recovered from plat­
ing solutions an~ sludges

Tin metal produced

til
tx:I
no

~
Q!
1-3
H
Z
til
c::
.tJj
n
):>I

~
(i)

2
~.

00
/:J:j
()
1-3

I

:x:
H



NSP8 FOR THE SECONDARY TIN SUBCATEGORY

mg!kg (lb/million lbs) of crude tapped tin produced

7.910
5.703

.736
1.380
5.611
1.196
3.403
3.403
1.104
5.611
3.863

24.930
4.691
7.726
5.611
2.116
2.024

110.4bo
at all times

SECT - XI

Maximum for
monthly average

TABLE XI-2

Maximum for
anyone day

17.750
12.790

1.840
3.403

11.770
2.575
5.059
7.542
2.667

12.880
9.382

56.200
10.580
16.920
11.040

2.759
3.495

138.000
Within the range of 7.5 to 10.0

SECONDARY TIN SUBCATEGORY

*Regulated Pollutant

4284

Antimony
*Arsenic

Cadmium
Chromium
Copper

*Lead
Nickel
Selenium
Silver
Thallium
zinc
Aluminum
Barium
Boron

*Iron
Manganese

*Tin
*TSS
*pH

Pollutant or
pollutant property

(a) Tin Smelter 802 Scrubber NSP8



mg/kg (lb/miliion lbs) of dealuminized scrap produced

TABLE xt":"2 . (Continued)

NSPS ~OR~HE SECONDARY TIN SUBCATEGORY

(b) Dealuminizing Rinse. NSPS

0.030
0.022
0.003
0.005
0.021
0.003
0.005
0.013
0.013
0.004
0.021
0.015
0.095
0.018
0.029
0.697
0.021
0.008
0.008
0.420

at all times

SECT - XI

Maximum for
monthly average

4285

0.068
0.049
0.007
0.013
0.045
0.007
0.010
0.019
0.029
0.010
0.049
0.036
0.214
0.040
0.064
1.225
0.042
0.011
0.013
0.525

range of 7.5 to 10.0

Maxirnurnfor
any c::me day

Within the

SECONDARY TIN SUBCATEGORY

Pollutant or
pollutant property

Antimony
Ar.Senic
Cadmium
Chromium
Copper

*Cyariide
*Lead
Nickel \
Selenium
Silver
ThciHlium
Zinc
Aluminum
Barium
Boron

*FlUotide
Iron
Manganese

*'I'ih
*TSS
*pH

:*Regulated Pollutant
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TABLE XI~2 (Continued)

NSPS FOR THE SECONDARY TIN SUBCATEGORY

4.340
3.129
0.404
0.757
3.079
0.404
0.656
1.867
1.867
0.606
3.079
2.120

13.680
2.574
4.239

100.400
3.079
1.161
1.110

60.560
at all times

SECT - XI

Maximum for
monthly average

Maximum for
anyone day

9.741
7.015
1.009
1.867
6.460
1.009
1.413
2.776
4.139
1.464
7.066
5.148

30.840
5.804
9.286

176.600
6.056
1.514
1.918

75.710
Within the range of 7.5 to 10.0

mg/kg (lb/million Ibs) of neutralized,
dewatered tin mud produced

SECONDARY TIN SUBCATEGORY

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin
*TSS
*pH

Pollutant or
pollutant property

(c) Tin Mud Acid Neutralization Filtrate NSPS



mg/kg (lb/million Ibs) of tin hydroxide washed

TABLE XI-2 (Continued)

NSPS FOR THE SECONDARY TIN SUBCATEGORY

SEC0NDARY TIN SUBCATEGORY . SECT - XI

Maximum for·
monthly average

10.280
7.411
0.956
1.793
7.291
0.956
1.554
4.423
4.423
1.434
7.291
5.020

32.390
6.096

10.040
237.900

7.291
2.749
2.630

143.400
7.5 to 10.0 at all times

4287

23.070
16.610

2.391
4.423

15.300
2 •.391
3.34.7
6.574
9.801
3.466

16.730
12.190
73.030
13.750
21.990

. 418.400
14.340

3.586
·4.542

179.300
~ange of

Max.imum for
anyone day

Within the

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin
*TSS
*pH

(d) Tin Hydroxide Wash NSPS

*Regulated Pollutant

Pollutant or
pollutant property



mg/kg (lb/million Ibs) of cathode tin produced

(e) Spent Electrowinning Solution from New Scrap NSPS

SECT - XI

Maximum for
monthly average

14.450
10.420

1.344
2.520

10.250
1.344
2.184
6.216
6.216
2.016

10.250
7.056

45.530
8.568

14.110
334.300
10.250

3.864
3.696

201.600
7.5 to 10.0 at all times

4288

32.420
23.350

3.360
6.216

21.500
3.360
4.704
9.240

13.780
4.872

23.520
17.140

102.600
19.320
30.910

588.000
20.160

5.040
6.384

252.000
range of

Maximum for
anyone day

Within the

SECONDARY TIN SUBCATEGORY

*Regulated Pollutant

TABLE XI-2 (Continued)

NSPS FOR THE SECONDARY TIN SUBCATEGORY

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin
*TSS
*pH

Pollutant or
pollutant property
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NSPS FOR THE SECONDARY TIN SUBCATEGORY

*Regulated Pollutant

SECT - XI

0.102
0.074
0.010
0.018
0.073
0.010
0.016
0.044
0.044
0.014
0.073
0.050
0.322
0.061
0.100
2.368
0.073
0.027
0.026
1.428

lO~O at all times

Maximum for
monthly average

0.230
0.165
0.024
0.044
0.152
0.024
0.033
0.066
0.098
0.035
0.167
0.121
0.727
0.137
0.219
4.165
O~143

0.036
0.045·
1.785

range of 7.5 to

Maximum for
anyone day

mg/kg (lb/million Ibs) of MSW scrap
used as a raw material

Within the

SECONDARY TIN SUBCATEGORY

(f) Spent Electrowinning Solution from
Municipal Solid Waste NSPS

Pollutant o~

pollutant property

Antimony
Arsenic
Cadm.i.um
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc;:::
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin
*TSS
*pH

TABLE XI-2 (Continued)



(g) Tin Hydroxide Supernatant from Scrap NSPS

TABLE XI-2 (Continued)

NSPS FOR THE SECONDARY TIN SUBCATEGORY

mg/kg (lb/million Ibs) of tin metal
recovered from scrap

Antimony 107.400 47.850
Arsenic 77.340 34.500
Cadmium 11.130 4.451
Chromium 20.590 8.346
Copper 71.220 33.940

*Cyanide 11.130 4.451
*Lead 15.580 7.233
Nickel 30.600 20.590
Selenium 45.620 20.590
Silver 16.140 6.677
Thallium 77.900 33.940
Zinc 56.750 23.370
Aluminum 340.000 150.800
Barium 63.990 28.380
Boron 102.400 46.740

*Fluoride 1,947.000 1,107.000
Iron 66.770 33.940
Manganese 16.690 12.800

*Tin 21.140 12.240
*TSS 834.600 667.700
*pH within the range of 7.5 to 10.0 at all times

*Regulated pollutant

SECT - XI

Maximum for
monthly average

Maximum for
anyone day

4290

SECONDARY TIN SUBCATEGORY

Pollutant or
pollutant property
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*Regulated Pollutant

(h) Tin Hydroxide Supernatant from Plating'
Solutions and Sludges NSPS

SECT - XI

98.900
71.300
9.200

17.250
70.150

9.200
14.950
42.550
42.550
13.800
70.150
48.300

311.700
58.650
96.600

2,289.000
70.150
26.450
25.300

1,380.000
10.0 at all times

. Maximum for
monthly average

Maximum for
anyone day

224.000
159.900

23.000
42.550

147.200
23.000
32.200
63.250
94.300
33.350

161.000'
117.300
702.700
132.300
211.600

4,025.000
138.000

34.500
43.700

1,725.000
the range of 7.5 toWithin

SECONDARY TIN SUBCATEGORY

mg/kg (lb/million Ibs) of tin metal
recovered from.plating solutions and sludges

Pollutant or
pollutant property

TABLE XI-2 (Continued)

NSPS FOR THE SECONDARY TIN SUBCATEGORY

Ant,i"mony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin
*TSS
*PH



TABLE .XI-2 (Continued)

NSPS FOR THE SECONDARY TIN SUBCATEGORY

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

mg/kg (lb/million Ibs) of tin metal produced

Antimony 48.330 21.540
Arsenic 34.810 15.530
Cadmium 5.009 2.004
Chromium 9.266 3.757
Copper 32.060 15.280

*Cyanide 5.009 2.004
*Lead 7.012 3.256
Nickel 13.770 9.266
Selenium 20.540 9.266
Silver 7.263 3.005
Thallium 35.060 150280
Zinc 25.540 100520
Aluminum 153.000 670870
Barium 28.800 120770
Boron 46.080 21. 040

*Fluoride 876.500 4980400
Iron 30.050 150280
Manganese 7.513 5.760

*Tin 9.517 5.510
*TSS 375.700 300.500
*pH Within the range of 7.5 to 10.0 at all times

*Regulated Pollutant

SECT - XI

4292

SECONDARY TIN SUBCATEGORY

(i) Tin Hydroxide Filtrate NSPS
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INDUSTRY COST AND POLLUTANT REMOVAL ESTIMATES

TECHNICAL APPROACH TO PRETREATMENT

SECT ... XII

SECTION XII

PRETREATMENT STANDARDS

SECONDARY TIN SUBCATEGORY

The industry cost and pollutant removal estimates of each
treatment option were used to determine the most cost-effective
option. The methodology applied in calculating pollutant removal
estimates and plant compliance costs is discussed in Section x.
Table XII-l (page 4296) shows the estimated pollutant removals
for indirect dischargers.' Compliance costs for indirect
dischargers are' presented in Table XIT-2 (page 4297).

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

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

Before proposing and promulgating pretreatment standards, the
Agency examines whether the pollutants discharged by the industry
pass through the POTW or interfere with the POTW operation or its
chosen sludge ~ disposal practices. In determining whether
pollutants pass through a well-operated POTW, achieving secondary
treatment, the Agency compares the percentage of a pollutant
removed by POTW with the percentage removed by direct dischargers
applying the best available technology economically achievable.
A pollutant is deemed to pass through the POTW when the average
percentage removed nationwide by 'well-operated POTW meeting
secondary treatmeht requirements, is ~ less than the percentage

,removed by direct dischargers complying with BAT effluent
limitations guidelines for that pollutant. (See generally, 46 FR
at 9415-16 (January 28, 1981).

rhis section describes the control and treatment technologies for
p~retreatment of process wastewaters from existing sources and new
sources in the second~ry tin subcategory. Pretreatment
standards for regulated pollutants are presented based on the
sel~cted control and tr~atment technology.
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OPTION A

OPTION C

SECT - XIISECONDARY TIN SUBCATEGORY

PSES AND PSNS OPTION SELECTION

o Preliminary treatment consisting of cyanide precipitation
(where required)

o Chemical precipitation and sedimentation
o Multimedia filtration

option C (cyanide precipitation, chemical precipitation,
sedimentation and filtration) has been selected as the treatment
technology basis for pretreatment standards for existing and new
sources (PSES and PSNS). option C prevents pass-through and is
equivalent to BAT treatment for direct dischargers. In addition,
option C achieves effective removal of priority pollutants
by incorporating filtration, which is demonstrated by 25
plants throughout the nonferrous metals manufacturing category.

PRETREATMENT STANDARDS FOR EXISTING AND NEW SOURCES

o Preliminary treatment consisting of cyanide precipitation
(where required)

o Chemical precipitation and sedimentation

Treatment technologies considered for the PSNS and PSES options
are:

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.

The wastewater discharge rates for the promulgated PSES and PSNS
are identical to the promulgated BAT discharge rates for each
waste stream. The PSES and PSNS discharge rates are shown in
Table XII-3 (page 4298). No additional flow reduction measures
for PSES or PSNS are feasible: EPA does not believe that new
plants could achieve flow reduction beyond the allowance
promulgated for BAT.

Implementation of the promulgated PSES limitations would remove
annually an estimated 167 kg of priority pollutants and 6,230 kg
of tin. Capital cost for achieving promulgated PSES is
$160,187, and annual cost is $50,044 (1982 dollars). The
promulgated PSES will not result in adverse economic impacts.
We believe that the promulgated PSNS are achievable, and that
they are not a barrier to entry of new plants into this
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PRETREATMENT STANDARDS

Pollutants selected for limitation, in accordance with the
rationale of Sections VI and X y are identical to those selected
for limitation for BAT. It is necessary to promulgate PSES and
PSNS to pre~ent pass-through of arsenic 1 lead, fluoride, iron,
and tin, which are the limited pollutants. Because of the
nature of the wastewater~ in thi~ subcategory, secondary tin
plants which only smelt concentrates will not be regulated for
cyanide or fluoride. Other secondary tin plants, those which do
not smelt concentrates~ will not be regulated for iron or
arsenic.

SECT - XIISECONDARY TIN SUBCATEGORY

subcategory.

REGULATED POLLUTANT PARAMETERS

Pretreatment standards are based on the treatable concentrations
from the selected treatment technology, (Option C), and the
discharge rates determined in Section X for BAT. A mass of
pollutant per mass of product (mg/kg) allocation is given for
each subdivision within the subcategory. This pollutant
allocation is based on the product of the treatable concentration
from the promulgated treatment (mg/l) and the proquction
concentrations for BAT are identical to those for PSES and PSNS.
PSES are presented in Table XII-4 (page 4299) and NSPS are
presented in Table XII-5 (page 4308).



Table XlI-l

SECONDARY TIN SUBCATEGORY POLLUTANT REMOVAL ESTIMATES
INDIRECT DISCHARGERS

Raw Option A Option A Option C Option C
Discharge Discharge Removed Discharge Removed

Pollutant (kgjyr) (kgjyr) (kgjyr) (kgjyr) (kgjyr) rn
tJ::I
()

Antimony 6.35 0.77 5.57 0.51 5.83 0z
Arsenic 7.25 0.56 6.68 0.37 6.87 tJ

Cadmium 1. 16 0.08 1.07 0.05 1. 10 ~
Chromium (total) 1.46 0.09 1.36 0.07 1. 38
Copper 1. 15 0.64 0.50 0.43 0.71 8

H

Cyanide (total) 19.79 0.07 19.71 0.05 19.73 z
Lead 4.67 0.13 4.53 0.08 4.58 Ul

Mercury 0 0 0 0 0 c:
tl:l

Nickel 12.72 0.81 11. 90 0.24 12.47 ()

~ Selenium 78.98 0.33 78.64 0.22 78.75 ~

l\.i
8

\D Silver 1. 15 O. 11 1.03 0.07 1.07 tJ::I

0\
(j)

Thallium 7.45 0.55 6.89 0.37 7.07 0

Zinc 27.78 0.36 27.41 0.25 27.52 ~

TOTAL PRIORITY POLLUTANTS 169.91 4.50 165.29 2~ 71 167.08
Ul

Aluminum 22.60 2.47 20.12 1.64 20.95 tJ::I
()

Fluoride 0.87 0.87 0 0.87 0 8

Tin 6,227.62 0~23 6,227.38 0.15 6,227.46
:x:

TOTAL NONCONVENTIONALS 6,251.09 3.57 6,247.50 2.66 6,248.41 H
H

TSS 490.43 13.25 477.17 2.87 487.55
Oil and Grease 7.42 7.42 0 7.42 0

TOTAL CONVENTIONALS 497.85 20.67 477. 17 10.29 487.55

TOTAL POLLUTANTS 6,918.85 28.74 6,889.96 15.66 6,903.04



. COST OF COMPLIANCE FOR THE SECONDARY TIN SUBCATEGORY
INDIRECT DiSCHARGERS

Proposal Costs
Option Capital Cost Annual Cost

,SECONDARY TIN SUBCATEGORY

50044

46676

SECT - XII

156612

160187

Promulgation Costs
Capital Cost Annual Cost

TABLEXII-2

4297

112200

119900

333400

341700

A

B



Table XII-3

PSES AND PSNS WASTEWATER DISCHARGE RATES FOR THE
SECONDARY TIN SUBCATEGORY

PSES and PSNS
Normalized

Discharge Rate
l/kkg gal/ton

ol:>o
N
U)

00

Wastewater Stream

Tin smelter S02 scrubber

Dealuminizing rinse

Tin mud acid neutralization
filtrate

Tin hydroxide wash

Spent electrowinning solution
from new scrap

Spent electrowinning solution
from municipal solid waste

Tin hydroxide supernatant from
scrap

Tin hydroxide supernatant from
plating solutions and sludges

Tin hydroxide filtrate

9,198

35

5,047

11 ,953

16,800

119

55,640

11 5,000

25,044

2,204

9

1 ,210

2,869

4, 029

29

13,354

27,600

6,011

Production Normalizing
Parameter

Crude tapped tin produced

Dealuminized scrap produced

Neutralized, dewatered tin mud
produced

Tin hydroxide·washed

Cathode tin produced

MSW scrap used as a raw
material

Tin metal recovered from scrap

Tin metal recovered from plat­
ing solutions and sludges

Tin metal produced

I:Il
t:tJ
()

g
tl

~
1-3
H
Z

I:Ilg
()

~
t:tJ
Glo
~

I:Il
t:tJ
()
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PSES FOR THE SECONDARY TIN SUBCATEGORY

mg/kg (lb/million Ibs) of crude tapped tin produced

SECONDARY TIN SUBCATEGORY

7.910
5.703
0.736
1.380
5.611
1.196
3.403
3.403
1.104
5.611
3.863

24.930
4.691
7.726
5.611
2.116
2.024

SECT - XII

Maximum for
monthly average

TABLE XII-4

4299

17.750
12.790

1.840
3.403

11.770
·2.575
5·.059

. 7.542
2.667

12.880
9.382

56.200
10.580
16.920

.11.040
2.759
3.495

Maximum for
anyone day

Pollutant or
pollutant property

(a) Tin Smelter S02 Scrubber PSES

*Regulated Pollutant

Antimony
·*Arsenic

Cadmium
Chromium
Copper

*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Iron
Manganese

*Tin



PSES FOR THE SECONDARY TIN SUBCATEGORY

mg/kg (lbjmillion lbs) of dealuminized scrap produced

SECONDARY TIN SUBCATEGORY

0.030
0.022
0.00;3
0.005
0.021
0.003
0.005
0.013
0.013
0.004
0.021
0.015
0.095
0.018
0.029
0.697
0.021
0.008
0.008

SECT - XII

Maximum for
monthly average

4300

0.068
0.049
0.007
0.013
0.045
0.007
0.010
0.019
0.029
0.010
0.049
0.036
0.214
0.040
0.064
1.225
0.042
0.011
0.013

TABLE XII-4

Maximum for
anyone day

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin

Pollutant or
pollutant property

(b) Dealuminizing Rinse PSES



4301

PSES FOR THE SECONDARY TIN SUBCATEGORY

*Regulated Pollutant

, 4. 340
3.129
0.404
0.757
3.079
0.404
0.656­
1~867

1.867
0.606,
3~079

2.120
13.680

2.574
4.239

, 100.400
'3.079
1.161 ,
1.110

SECT - XII

Maximum for
monthly average

9.741
7.015
1.009
1.867
6.460
1.009
.1.413
2.776
4.139
1.464
7.066
5.148

30.840
5.804
9.286

l76~600

6.056
1.514
1.918

Maximum for
anyone day

TABLE XII~4 (Continued)

SECONDARY TIN SUBCATEGORY

mg/kg (lb/million lbs) of neutraliz.ed,
dewatered tin mud produced

(cj Tin Mud Acid Neutralization Filtrate PSES

Antimony
Arsenic.
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron.

*Fluoride
Iron
Manganese

*Tin

,Pollutant or .
pollutant property



PSES FOR THE SECONDARY TIN SUBCATEGORY

mg!kg (lb!mi11ion 1bs) of tin hydroxide washed

SECONDARY TIN SUBCATEGORY

10.280
7.411

.956
1.793
7.291

.956:
1.554
4.423
4.423
1.434
7.291
5.020

32.390
6.096

10.040
237.900

7.291
2.749
2.630

SECT - XII

Maximum for
monthly average

4302

23.070
16.610

2.391
4.423

15.300
2.391
3.347
6.574
9.801
'3.466

16.730
12.190
73.030
13.750
21.990

418.400
.14.340

3.586
4.542

Maximum for
anyone day

TABLE XII-4 (Continued)

*Regu1ated Pollutant

Antimony
Arsenic
Cadmium
Chroniium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*F1uoride
Iron
Manganese

*Tin

Pollutant or
pollutant property

(d) Tin Hydroxide Wash PSES



. TABLE XII-4 (Continued)

PSES FOR THE SECONDARY TIN SUBCATEGORY

SECONDA.RY.TIN SUBCATEGORY . SECT -XII

14.450'
10.420
1.344
2.520

10.250
1.344
2.184
6.216
6.216
2.016

10.250
7.056

45.530 .
8.568

14.110
334.300
10.250

3.864
3.696

Maximum for
monthly average

4303

32.420
23.350

3.360
6.216

21.500
3.360
4.704
9.240

13.780
4.872

23.520
17.140

102.600
.19.320
.30.910
588.000

20.160
5.040
6.384

Maximum for
anyone day

Pollutant or
pOllutant property

(e) Spent Electrowinning Solution from New ScrapPSES

mg/kg (lb/million Ibs) of cathode tin produced

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin

*Regulated Pollutant



4304

*Regu1ated Pollutant

.102

.074

.010

.018

.073

.010

.016

.044

.044

.014

.073

.050

.322

.061

.100
2.368

.073

.027

.026

SECT - XII

Maximum for
monthly average

.230
".165
.024
.044
.152
.024
.033
.066
.098
.035
.167
.121
.727
.137
.219

4.165
.143
.036
.045

Maximum for
anyone day

mg/kg (lb/mi11ion 1bs) of MSW scrap
used as a raw material

SECONDARY TIN SUBCATEGORY

TABLE XII-4 (Continued)

PSES FOR THE SECONDARY TIN SUBCATEGORY

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*F1uoride
Iron
Manganese

*Tin

pollutant or
pollutant property

(f) Spent ELectrowinning Solution from Municipal
Solid Waste PSES



4305

*Regu1a~ed Pollutant

PSES FOR THE SECONDARY TIN SUBCATEGORY

47.850
34.500

4.451
8.346

33.940
4.451
7.233

20.590
20.590

6.677
33.940
23.370

150.800
28.380
46.740

1,107.000
33.940
12.800
12.240

SECT - XII

Maximum for
monthly average

107.400
77.340
11.130
20.590
71.220
11.130
15.580
30.600
45.620
16.140
77.900
56.750

340.000
63.990

102.400
1,947.000

66.770
16.690
21.140

Maximum for
anyone day

TABLE XII-4 (Continued)

SECONDARY TIN SUBCATEGORY

mg/kg (lb/million lbs) of tin metal
recovered from scrap

Pollutant or
pollutant property

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin

(g) Tin Hydroxide Supernatant from Scrap PSES



PSES FOR THE SECONDARY TIN SUBCATEGORY

mg/kg (lb/million Ibs) of tin metal
recovered from plating solutions and sludges

98.900
71.300

9.20Q
17.250
70.150

9.200
14.950
42.550
42.550
13.800
70.150
48.300

311.700
58.650
96.600

2,289.000
70.150
26.450
25.300

SECT - XII

Maximum for
monthly average

4306

222.000
159.900

23.000
42.550

147.200
23.000
32.200
63.250
94.300
33.350

161.000
117.300
702.700
132.300
211.600

4,025.000
138.000

34.500
43.700

Maximum for
anyone day

TABLE XII-4 (Continued)

SECONDARY TIN SUBCATEGORY

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin

Pollutant or
pollutant property

(h) Tin Hydroxide Supernatant from
Plating Solutions and Sludges-PSES



. 4307.

PSES FOR THE. SECONDARY TIN SUBCATEGORY

*Regulated Pollutant

21. 540
15.530

2.004
3.757

15.280
2.004
3.256
9.266
9.266
3.005

15.280
10.• 520
67.870
12.770
21.040

498.400
15.280

5.760
5.510

SECT ~ XII

Maximum for
monthly average

48.330
34.810

5.009
9.266

32.060
5.009
7.012

13.770
20.540
7.263

35.060
25.540

153.000
28.800
46.080

876.500
30.050
7.513
9.517

Maximum for
anyone day

TABLE XII-4 (Continued)

SECONDARY TIN SUBCATEGORY

mg/kg(lb/million Ibs) of tin metal produced

(j,) Tin Hydroxide Filtrate PSES

Pollutant or
pollutant prope~ty

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc.
Aluminum
Barium·
Boron

*Fluoride
Iron'
Manganese

*Tin



PSNS FOR THE SECONDARY TIN SUBCATEGORY

mg/kg (lb/million Ibs) of crude tapped tin produced

SECONDARY TIN SUBCATEGORY

7.910
5.703
0.736
1.380
5.611
1.196
3.403
3.403
1.104
5.611
3.863

24.930
4.691
7.726
5.611
2.116
2.024

SECT - XII

Maximum for
monthly average

4308

17.750
12.790

1.840
3.403

11.770
2.575
5.059
7.542
2.667

12.880
9.382

56.200
10.580
16.920
11.040

2.759
3.495

TABLE XII-5

Maximum for
anyone day

*Regulated pollutant

Antimony
*Arsenic

Cadmium
Chromium
Copper

*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Iron
Manganese

*Tin

pollutant or
pollutant property

(a) Tin Smelter S02 Scrubber PSNS



PSNS FOR THE SECONDARY TIN SUBCATEGORY

mg/kg (lb/million Ibs) of dealuminized scrap produced

SECONDARY TIN SUBCATEGORY

0.030
0.022
0.003
0.005
0.021
0.003
0.005
0.013
0.013
0.004
0.021
0.015
0.095
0.018
0.029
0.697
0.021
0.008
0.008

SECT - XII

Maximum for
monthly average

4309

0.068
0.049
0.007
0.013
0.045
0.007
0.010
0.019
0.029
0.010
0.049
0.036
0.214
0.040
0.064
1.225
0.042
0.011
0.013

Maximum for
·any one day

TABLE XII-5 (Continued)

(b) Dealuminizing Rinse PSNS

Pollutant or
pOllutant property

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin .

*Regulated Pollutant



4310

*Regulated pollutant

PSNS FOR THE SECONDARY TIN SUBCATEGORY

4.340
3.129
0.404
0.757
3.079
0.404
0.656
1.867
1.867
0.606
3.079
2.120

13.680
2.574
4.239

100.400
3.079
1.161
1.110

SECT - XII

Maximum for
monthly average

9.741
7.015
1.009
1.867
6.460
1.009
1.413
2.776
4.139
1.464
7.066
5.148

30.840
5.804
9.286

176.600
6.056
1.514
1.918

Maximum for
anyone day

TABLE XII-5 (Continued)

SECONDARY TIN SUBCATEGORY

mg/kg (lb/million lbs) of neutralized,
dewatered tin mud produced

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin

pollutant or
pollutant property

(c) Tin Mud Acid Neutralization Filtrate PSNS



mg/kg (lb/million Ibs) of tin hydroxide washed

TABLE XII-5(Continued)

PSNS FOR THE SECONDARY TIN SUBCATEGORY

SECONDARY. TIN SUBCATEGORY

10.280
7.411
0.956
1.793
7.291
0.956
1.554
4.423
4.423
1.434
7.291
5.020

32.390
6.096

10.040
237.900

7.291
2.749
2.630

SECT - XII

Maximum for
monthly average

4311

23.070
16.610

2.391
4.423

15.300
2.391
3.347
6.574
9.801
3.466

.16.730
12.190
73.030
13.750
21.990

418.400
14.340

3.586
4.542

Maximum for
anyone day

(d) Tin Hydroxide Wash PSNS

Pollutant or
pollutant property

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*"Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin

*Regulated Pollutant



PSNS FOR THE SECONDARY TIN SUBCATEGORY

mg/kg (lb/million lbs) of cathode tin produced

(e) Spent Electrowinning Solution from New Scrap PSNS

14.450
10.420

1.344
2.520

10.250
1.344
2.184
6.216
6.216
2.016

10.250
7.056

45.530
8.568

14.110
334.300
10.250·

3.864
3.696

SECT - XII

Maximum for
monthly average

4312

32.420
23.350

3.360
6.216

21.500
3.360
4.704
9.240

13.780
4.872

23.520
17.140

102.600
19.320
30.910

588.000
20.160

5.040
6.384

Maximum for
anyone day

TABLE XII-5 (Continued)

SECONDARY TIN SUBCATEGORY

*Regulated pollutant

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver .
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin

pollutant or
pollutant property



4313

*Regulated Pollutant

(f) Spent ELectrowinning Solutions from
Municipal Solid WastePSNS

0.102
0.074
0.010
0.018
0.073
0'.010
0.016
0.044
0.044
0.014
0.073
0.050
0.322
0.061
0.100
2.368
0.073
0.027
0.026

SECT - XII

Maximum for
monthly average

0.230
0.165
0.024
0.044
0.152
0.024
0.033
0.066
0.098
0.035
0.167
0.121
0.727
0.137
0.219
4.165
0.143
0.036
0.045

Maximum for
anyone day

SECONDARY TIN SUBCATEGORY

mg/kg (lb/millionlbs) of MSW scrap
used as a raw material

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin

TABLE XII-5 (Continued)

PSNS FOR THE SECONDARY TIN SUBCATEGORY

Pollutant or
:pollutant property



4314

*Regulated Pollutant

(g) Tin Hydroxide Supernatant from Scrap PSNS

47.850
34.500

4.451
8.346

33.940
4.451
7.233

20.590
20.590

6.677
33.940
23.370

150.800
28.380
46.740

1,107.000
33.94(l,.
12.800
12.240

SECT - XII

Maximum for
monthly average

107.400
77.340
11.130
20.590
71.220
11.130
15.580
30.600
45.620
16.140
77.900
56.750

340.000
63.990

102.400
1,947.000

66.770
16.690
21.140

Maximum for
anyone day

mg/kg (lb/million Ibs) of tin metal
recovered from scrap

SECONDARY TIN SUBCATEGORY

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Ir-on
Manganese

*Tin

TABLE XII-5 (Continued)

PSNS FOR THE SECONDARY TIN SUBCATEGORY

Pollutant or
pollutant property



4315

*Regulated Pollutant,

Table XII-5 (Continued)

PSNS FOR THE SECONDARY TIN SUBCATEGORY

98.900
71.300

9.200
17.250
70.1'50

9.200
14.950
42.550
42.550
13.800'
70.150
48.300

311.700
58.650
96.600

2,289.000
70.150
26.450
25.300'

SECT - XII

Max imum for'
monthly average

222.000
159.900

23.000
42.550

147.200
23.000
32.200
63.250
94.300
33.350

161.000
117.300
702.700

·132.300
211.600

4,025.000"
138.000

34.500
43.700

Maximum for
anyone day

SECONDARY TIN SUBCATEGORY

mg/kg (lb/million Ibs) of tin metal.
recovered from plating solutions and sludges

Pollutant or
pollutant property

PSNS
Secondary Tin
(h) Tin Hydroxide, Supernatant from Plating

'Solutidns and SludgesPSNS

Antimony
Arsenic
Cadmium
Chromium
Copper,

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron -

*Fluoride
Iron
Manganese

*Tin



PSNS FOR THE SECONDARY TIN SUBCATEGORY

mg/kg (lb/million Ibs) of tin metal produced

SECONDARY TIN SUBCATEGORY

21.540
15.530

2.004
3.757

15.280
2.004
3.256
9.266
9.266
3.005

15.280
10.520
67.870
12.770
21.040

498.400
15.280

5.760
5.510

SECT - XII

Maximum for
monthly average

4316

48.330
34.810

5.009
9.266

32.060
5.009
7.012

13.770
20.540
7.263

35.060
25.540

153.000
28.800
46.080

876.500
30.050
7.513
9.517

Maximum for
anyone day

TABLE XII-5 (Continued)

*Regulated Pollutant

Antimony
Arsenic
Cadmium
Chromium
Copper

*Cyanide
*Lead
Nickel
Selenium
Silver
Thallium
Zinc
Aluminum
Barium
Boron

*Fluoride
Iron
Manganese

*Tin

Pollutant or
pollutant property

(i) Tin Hydroxide Filtrate PSNS



BEST CONVENTIONAL POLLUTANT CONTROL TECHNOLOGY

4317

EPA is not piomulgating best conventional'
technology (BCT) limitations for the
subcategory at this time.

pollutant control
secondary tin

,SECT - XIII

SECTION XIII

SECONDARY TIN SUBCATEGORY
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