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VOLUME I
PREFACE

The United States Environmental Protection Agency has promulgated
~effluent 1limitations and standards for the steel industry pursuant to
Sections 301, 304, 306, 307 and 501 of the Clean Water Act. The
regulation contains effluent limitations for best practicable control
technology currently available (BPT), best conventional pollutant
control technology (BCT), and best available technology economically
achievable (BAT), as well as pretreatment standards for new and
existing sources (PSNS and PSES), and new source performance standards
(NSPS) .

This Development Document highlights the technical aspects of EPA's
study of the steel industry. This volume addresses general issues
pertaining to the industry, while the remaining volumes contain
specific subcategory reports.

The Agency's economic analysis of the regulation is set forth 1in a
separate document entitled Economic Analysis of Effluent Guidelines -
Integrated Iron and Steel Industry. That document is available from
the Office of Planning and Evaluation, PM-220, USEPA, Washington,
D.C., 20460.







VOLUME I
SECTION 1
CONCLUSIONS

Total process water usage in the steel industry 1is about
5,740,000,000 (5740 MGD) gallons per day. The untreated process
wastewaters contain about 43,600 tons/year of toxic organic
pollutants, 121,900 tons/year of toxic inorganic pollutants, and
14,500,000 tons/year of conventional and nonconventional
pollutants. Steel industry process wastewaters are treatable by
currently available, practicable and economically achievable
control and treatment technologies.

2. The Regulation contains limitations and standards for process
wastewaters generated in the different subcategories,
subdivisions and segments of the industry. The subcategorization
is based primarily upon differences in wastewater quantity and
quality related to differences 1in industry manufacturing
processes. The Agency has adopted a revised subcategorization of
the industry from that wused in prior regulations to more
accurately effect production operations in the industry, and, to
simplify the use of the regulation. The subcategorization of the
industry 1in this fashion does not affect the substantive
requirements of the regulation. The Regulation applies to the 12
subcategories of the steel industry, their subdivisions, and
segments as shown below:

Subpart/Subcategory Subdivision Segment

A. Cokemaking By-Product Iron and Steel

Merchant
- Beehive -
B. Sintering - -
C. Ironmaking Iron Blast Furnace -
~ Ferromanganese
Blast Furnace
D. Steelmaking .Basic Oxygen Furnace Semi-Wet
Wet-Suppressed
Combustion
Wet-Open
Combustion
» Open Hearth Furnace Wet

Electric Arc Furnace Semi-Wet



o

G.

Vacuum Degassing
Continuous Casting

Hot Forming

Salt Bath Descaling

Acid Pickling

Primary

Section

Flat

Pipe & Tube Mills

Oxidizing

Reducing

Sulfuric Acid

Hydrochloric Acid

Combination Acid

Wet

Carbon and
Specialty Mills
without Scarfers

Carbon and
Specialty Mills
with Scarfers

Carbon Mills
Specialty Mills

Hot Strip and
Sheet Mills

Carbon Plate Mills

Specialty Plate
Mills

Batch: Sheet, Plate
Batch: Rod, Wire, Bar

“Batch: Pipe, Tube

Continuous

Batch
Continuous

-Rod, Wire, Coil
- Bar, Billet, Bloom

Strip, Sheet, Plate
Pipe, Tube, Other
Fume Scrubber

Rod, Wire, Coil -
Strip, Sheet, Plate
Pipe, Tube, Other
Fume Scrubber

Acid Regeneration

Rod, Wire, Coil

Bar, Billet, Bloom

Strip, Sheet, Plate-
Continuous

Strip, Sheet, Plate-
Batch

Pipe, Tube, Other

Fume Scrubber



J. Cold Forming Cold Rolling Recirculation:
Single Stand
Multi-Stand
Combination
Direct Application:
Single-Stand
Multi-Stand

Cold Worked Pipe & Tube Water Solutions
Oil Solutions
K. Alkaline Cleaning Batch -
Continuous -
L. Hot Coating Galvanizing, Terne Strip, Sheet, and
and Other Metal Miscellaneous
Coatings Products

~ Wire Products
and Fasteners

Fume Scrubbers -

3. Best Practicable Control Technology Currently Available (BPT)

For the most part, the BPT limitations for the basic steelmaking

operations (cokemaking, sintering, ironmaking, steelmaking,

vacuum degassing, and continuous casting) are the same as those
g contained in the prior regulations and those proposed in January
| 1981, (46 FR 1858). Where the BPT limitations for the basic
steelmaking operations are different than those proposed, the
5 changes are the result of the Agency's evaluation and response to
comments received during the public comment period for the
proposed regqulation. The major changes are summarized below:

: A. Cokemaking

i The total suspended solids 1limitations were relaxed to
X reflect actual operations of biological treatment systems
used to treat cokemaking wastewaters. Separate 1limitations
are promulgated for merchant cokemaking operations.

B. Sintering

The limitations were relaxed to reflect a higher model
treatment system effluent flow rate.

C. Ironmaking
None

D. Steelmaking



The limitations for the BOF wet-open combustion and EAF-Wet
segments were relaxed to reflect higher model treatment
system effluent flow rates. The Open Hearth semi-wet
segment was deleted.

E. Vacuum Degassing
None

F. Continuous Casting
None

Many of the BPT effluent limitations for the forming and
finishing operations (hot forming, descaling, cold rolling, acid
pickling, alkaline cleaning, and hot coating) were changed. Some
of the final limitations are more stringent than those proposed
and some are less stringent. These changes result partly from
revised segmentation and subdivision of certain subcategories and
partly from the Agency's re-assessment of its existing data base
and additional data received during the public comment period for
the proposed regulation. In all cases, however, the basic
technologies underlying the BPT limitations have remained the
same. The model treatment system flow rates and effluent quality
were changed to reflect actual. flows in the industry and the
performance of properly designed and operated treatment systems.
In all cases, the Agency believes the changes made have resulted
in more appropriate, technically sound limitations. These
changes are summarized below:

G. Hot Forming

The model treatment system flow rates and effluent quality
were revised to reflect actual performance of the model
treatment systems.

H. Salt Bath Descaling

The subcategory was resegmented to provide more appropriate
rinsewater flows by product and by type of operation.
Limitations were promulgated for suspended solids, chromium,
nickel, and pH.

I. Acid Pickling

The subcategory was resegmented to provide more appropriate
rinsewater flows by product. Separate daily mass
limitations were promulgated for fume scrubbers and for
regeneration system absorber vent scrubbers. Lead and zinc
are limited for sulfuric and hydrochloric acid pickling
operations and chromium and nickel are limited for
combination acid pickling operations.



J. Cold Forming

Separate limitations were promulgated for single stand
recirculation and direct application cold rolling mills.
Lead and zinc are limited for <cold rolling operations
processing carbon steels and chromium and nickel are limited
for cold rolling operations processing specialty steels.
Limitations for naphthalene and tetrachloroethylene are
provided for all cold rolling operations. There are no
changes to the BPT limitations for cold worked pipe and tube
operations.

K. Alkaline Cleaning

The limitations were relaxed to reflect higher model
treatment system effluent flow rates. :

L. Hot Coating

Separate daily mass limitations were promulgated for fume
scrubbers. Limitations were promulgated for lead and zinc
‘for all hot coating operations. Chromium limitations are
promulgated for those hot coating operations with chromate
rinse operations.

The model treatment system flow rates and effluent quality used
to develop the BPT 1limitations are presented 1in Table I-1I.
Comparisons of the BPT limitations contained in prior regulations
with the promulgated BPT limitations are presented in Table I-2.

Best Available Technology Economically Achievable (BAT)

The BAT limitations for the basic steelmaking operations are
generally based upon the same treatment technologies as the
proposed limitations. However, in several cases, the limitations
were changed based upon comments and data received as a result of
the public comment period. In some cases, different model
treatment technologies were used to develop the limitations. The
more significant changes are summarized below:

A. Cokemaking

The limitations for ammonia-N, cyanide, and phenols (4AAP)
were relaxed to a minor extent based upon a review of

extensive data for the model treatment system. Only daily
maximum limitations for benzene, benzo(a)pyrene, and
naphthalene are promulgated. Separate limitations are

promulgated for merchant cokemaking operations.
B. Sintering

The model treatment system effluent flow rate was relaxed to
reflect achievable wastewater recycle rates for sintering




operations with wet air pollution control systems on all
parts of the process. The selected model treatment
technology is filtration as opposed to alkaline
chlorination. However, limitations for ammonia-N, total
cyanide, and phenols (4AAP) were promulgated for those
sintering operations with wastewaters co-treated with
ironmaking wastewaters.

Ironmaking

The ammonia-N limitation was significantly relaxed to take
into account full scale operation of the selected model
treatment technology.

Steelmaking

The model treatment system was changed by deleting the final
effluent filter and the limitations were adjusted
accordingly. Only limitations for 1lead and zinc were
promulgated. Limitations for chromium were proposed.

Vacuum Degassing, Continuous Casting

The model treatment systems were changed from filtration to
lime precipitation and sedimentation to address treatment of
dissolved toxic metals. The promulgated limitations for
lead and zinc are consistent with those for steelmaking
operations.

Hot Forming

BAT limitations are not promulgated for hot forming
operations. The Agency has determined that the BPT model
treatment system provides sufficient control of toxic
metals.

.,J. Salt Bath Descaling, Acid Pickling, Cold Forming

BAT limitations more stringent than the promulgated BPT
limitations were not promulgated for descaling, acid
pickling, and cold forming operations.

Alkaline Cleaning

None

Hot Coating

For those operations with fume scrubbers, BAT limitations

based upon recycle of fume scrubber wastewaters and the BPT
model treatment system were -~promulgated. For those




operations without fume scrubbers, BAT limitations more
stringent than the respective BPT limitations were not
promulgated.

The model treatment system effluent flow rates and effluent
quality used to develop the BAT limitations are presented in
Table I-3. The BAT limitations are presented in Table I-4.

New Source Performance Standards (NSPS)

In all cases, the promulgated NSPS are based upon the same basic
technologies used to develop the BPT and BAT limitations. 1In
several instances, NSPS more stringent than the respective BPT
and BAT limitations were promulgated based upon more stringent
model treatment system discharge flow rates demonstrated 1in the
industry. The development of NSPS is set out in each subcategory
report. The model treatment system effluent flow rates and
effluent quality used to develop NSPS are presented in Table I-5.
The NSPS are presented in Table I-6.

Pretreatment Standards (PSES and PSNS)

The promulgated pretreatment standards are designed to minimize
pass through of toxic pollutants discharged to POTWs from steel
industry operations. Except for cokemaking operations, the
promulgated PSES and PSNS are the same as the respective BAT
limitations and NSPS. For cokemaking operations, PSES and PSNS
are based upon the same pretreatment the industry provides for
on-site biological treatment of cokemaking wastewaters. The
model treatment system effluent flow rates and the effluent
quality used to develop the PSES are presented in Table I-7. The
PSES are presented in Table I-8. The same information for PSNS
. and the PSNS are presented in Tables I-5 and I-6, respectively.

Best Conventional Technology (BCT)

As a result of the remand of the Agency's BCT costing methodology
in API vs EPA [660 F.2d 954 " (4th Cir. 1981)] the Agency has
reserved BCT limitations in those subcategories where the model
BAT treatment technologies provide for conventional pollutant
removal beyond that provided by the model BPT technologies
(sintering, ironmaking, steelmaking, vacuum degassing, continuous
casting). For the remaining subcategories, the Agency has
promulgated BCT limitations that are the same as the respective
BPT limitations.

The model treatment system flow rates and effluent quality used
to develop the BCT limitations are presented in Table I-9. The
BCT limitations are presented in Table I-10.

The Agency concludes that the effluent reduction benefits
associated with compliance with the requlation will result in
significant removals of toxic, conventional and other pollutants.
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Table I-11 presents a summary of the effluent reduction benefits
associated with this regulation on an industry-wide basis. Table
I-12 and I-13 present summaries for direct and indirect
dischargers, respectively.

The Agency concludes that the effluent reduction benefits
associated with compliance with both existing and new source
limitations and standards outweigh the minor adverse energy and
non-water quality environmental impacts.

The Agency estimates that based upon production and treatment
facilities 1in place as of July 1, 1981, the industry will incur
the following costs to comply with the regulation. The Agency
has determined that the effluent reduction benefits associated
with compliance with the limitations and standards outweigh the
costs of compliance.

Costs (Millions of July 1, 1978 Dollars)

Capital Costs Total
Total In-place Required Annual

. BPT 1697 1491 206 204
BAT v 101 24 77 24
PSES 173 132 41 31
TOTAL 1871 1647 324 259

Table 1I-14 presents these costs by subcategory. The Agency has
also determined that the effluent reduction benefits associated
with compliance with new source standards (NSPS, PSNS) justify
the associated costs.

The industry production capacity profile used in this study
differs slightly from that used in the preparation of Economic
Analysis of Proposed Effluent Guidelines - Integrated Iron and
Steel Industry which reviews 1in detail the potential economic
impact of this regulation. The capacity profile used in that
analysis 1is based upon information obtained from AISI and
includes predictions of future retirements, modernization, and
reworks over the next ten vyears, whereas this development
document has focused on the industry as it now exists and the
extent to which pollution control technologies are demonstrated.

With respect to the general issues remanded by the United States
Court of Appeals for the Third Circuit, the Agency concluded:

a. The "age" of facilities has no significant impact on the
"cost or feasibility of retrofitting" pollution controls.
First, "age" is a relatively meaningless term in the steel
industry. It is extremely difficult to define because many
plants are continually rebuilt and modernized. ’



Whether "first year of production" or ‘"years since last
rebuild"” 1is taken as an indicia of plant "age", the data
show that "age" has no significant impact on the
"feasibility" of retrofitting. Many "old" facilities are
served by modern and efficient retrofitted treatment
systems. With regard to the impact of plant "age" on the
cost of retrofitting, most respondents to EPA questionnaires
were unable to estimate ‘'"retrofit" costs, reported no
retrofit costs, or reported retrofit costs of less than 5%
of pollution control costs. The Agency compared its model
based cost estimates with actual industry costs for over 90
installed treatment facilities, many of which were
retrofitted to older production facilities. The Agency
found that the model based cost estimates are sufficiently
generous to account for retrofit costs at both older and
newer plants. Also, detailed engineering studies and
industry cost estimates for three of the "oldest" plants in
the country produced cost estimates similar to EPA's model
plant estimates.

The Agency found that both old and newer facilities generate
similar raw wastewater pollutant loadings; that pollution
control facilities can be and have been retrofitted to both
old and newer production facilities without substantial
retrofit costs; that these pollution control facilities can
and are achieving the same effluent gquality; and, that
further subcategorization or further segmentation within
each subcategory on the basis of age is not appropriate.

However, even assuming . that plant "age" does affect the
"cost or feasibility of retrofitting," EPA believes that
separate subcategorization or relaxed limitations for
"older" plants are not justifiable. "Older" plants cause
similar pollution problems as "newer" plants, and the need
to control these problems would justify the expenditure of
reasonable, if any, additional "retrofit" costs. Therefore
the regulation does not differentiate between "old" and
"new" facilities.

The Agency's cost estimates are sufficiently generous to
reflect all costs to be incurred when installing wastewater
treatment systems, including "site-specific costs". The
Agency's cost models now include several "site-specific
cost" items not included in prior cost models (See Sections
III and VII) and incorporate several conservative
assumptions. As noted above, the Agency also compared its
model plant cost estimates with actual costs reported by the

industry including "site-specific costs." Finally, detailed
plant-by-plant engineering estimates (cost estimates
provided by the industry) for eight plants reveal estimated
costs (including ‘'"site-specific costs") similar to EPA's

model plant cost estimates.

11



C. The BPT and BAT limitations and the PSES, PSNS, and NSPS in
seven subcategories are based upon model treatment systems
including recycle systems and mechanical draft cooling
towers. The installation of these systems may result in
evaporative water losses of about 4.2 MGD above current
losses (16.0 MGD). However, the environmental benefits of
these treatment systems justify the additional evaporative
water losses. Recycle and cooling systems are extensively
used at steel plants in water-scarce areas and the Agency
concludes that the incremental impacts of the regulation on
these plants is either minimal or nonexistent.

11. Table I-15 presents a summary, by subcategory, of the water

pollution control and treatment technologies considered by the
Agency in developing the limitations and standards.

12
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Subcatepgory

Cokemaking
Iron & Steel

Merchant

Beehive

Sintering

Ironmaking
Iron

Ferromanganese

Steelmaking
BOF:Semi-Wet

BOF :Wet —Open
Combustion

BOF: Wel-Suppressed

Combustion

Open Hearth-Wet

Electric Arc

Furnace:Semi-Wetl

Electric Arc
Furnace:Wet

Vacuum Degassing

Avg
Max

Avg
Max

Avg

Avg
Max

Avg

Avg
Max

Avg
Max

Avg
Max

Avg
Max

Avg
Max

Avg
Max

Avg
Max

Avg
Max

TABLE I-1

BPT CONCENTRATION AND FLOW SUMMARY
IRON AND STEEL INDUSTRY

BPT Effluent Concentrltionn‘(ng/l)

Discharge
Flow Phenol +6
(GPT) TSS 0&G A ia  (4AAP) CN-T Cr Cr Ni Pb Zn
225 140 11.6 97.2 1.6 23.3
270 3.8 292 4.8 70.0
240 140 11.6 97.2 1.6 23.3
270 34.8 292 4.8 70.0
0
120 50 10
150 30
125 50 103 4.0 15.0
150 309 12.0 45.0
250 100 410 20.0 150
3oo 1240 60.0 450
0
110 50
150
50 30
150
110 50
150
0
110 S0
150
25 50

150

Toxic
Organics

55

85
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TABLE 1-1
BPT CONCENTRATION AND FLOW SUMMARY
IRON AND STEEL INDUSTRY

PAGE 2
BPT Effluent Concentrations (mg/1)
Discharge Toxic
Flow Phenol +6 Organics
Subcategory (GPT) TSS 04&G Ammonia  (4AAP) CN-T Cr Cr Ni Pb Zn 55 85
Continuous Casting Avg 125 50 15
Max 150 45
Hot Forming
Primsry: Carbon Avg 897 15 -
& Spec w/o acarf. Max 40 10
Primary:Carbon & Avg 1326 15 -
Spec w/scarf. Hax 40 10
Section:Carbon Avg 2142 15 -
Hax 40 10
Section:Specialty Avg 1344 15 -
Max 40 10
Flat:Hot Strip & Avg 2560 15 -
Sheet (Carbon & Max 40 10
Specialty)
Flat:Plate-Carbon Avg 1360 15 -
Hax 40 10
Flat:Plate-Spec. Avg 600 15 -
Hax 40 10
Pipe & Tube Avg 1270 15 -
Hax 40 10
Salt Bath Descaling
Oxidizing-Batch, Avg 700 30 0.4 0.3
Sheet & Plate Hax 70 1.0 0.9
Oxidizing-Batch Avg 420 30 0.4 0.3
Rod & Wire Max 70 1.0 0.9
Oxidizing-Batch Avg 1700 10 0.4 0.3
Pipe & Tube Max 70 1.0 0.9
Oxidizing-Cont. Avg 330 30 0.4 0.3
Hax 70 1.0 0.9
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TABLE I-1

BPT CONCENTRATION AND FLOW SUMMARY
IRON AND STEEL INDUSTRY

PAGE 3

BPT Effluent Concentrations (mg/l)

Discharge ) Toxic
Flow Phenol +6 Organics
Subcategory (GPT) TSS 0&G Ammonia  (4AAP) CN-T Cr Cr Ni Pb Zn 55 85
Salt Bath Descal. (Cont.)
Relucing-Batch Avg 325 30 0.25 0.4 0.3
Hax 70 0.75 1.0 0.9
Reducing-Cont. Avg 1820 30 0.25 0.4 0.3
Max 70 0.75 1.0 0.9
Sulfuric Acid Pickling g m
Strip, Sheet & Plate Avg 180 30 lO(l) 0.15 0.1
Hax 70 30 0.45 0.3
Rod, Wire & Coil Avg 280 30 lo::; 0.15 0.1
Max 70 30 0.45 0.3
Bar, Billet & Bloom Avg 90 30 108; 0.15 0.1
Max 70 30 0.45 0.3
Pipe, Tube & Other  Avg 500 30 108; 0.15 0.1
Max L 70 30 0.45 0.3
Fume Scrubber'?’ Avg 15 cPM 30 1023 0.15 0.1
Max 70 30 0.45 0.3
HC1 Acid Pickling 1)
Rod, Wire & Coil Avg 490 30 10013 0.15 0.1
Max 70 30 0.45 0.3
Strip, Sheet & Plate Avg 280 30 108; 0.15 0.1
Max 70 30 0.45 0.3
-
Pipe, Tube & Other  Avg 1020 ) 108; 0.15 0.1
Max 70 30 0.45 0.3
Fume Scrubber(2) Avg 15 GPM 30 108; 0.15 0.1
Max 70 30 0.45 0.3
Acid Regeneration Avg 100 GPM 30 102:; 0.15 0.1
Max 70 30 0.45 0.3
Comb. Acid Pickling a)
Rod, Wire & Coil Avg 510 30 10,17 0.4 0.3
Max 70 30 1.0 0.9
Bar, Billet & Bloom Avg 230 30 10(1?

30(1)

-
o
[-N—]
-

Max 70



91

TABLE I-1

BPT CONCENTRATION AND FLOW
IRON AND STEEL INDUSTRY
PAGE 4

SUMMARY

Subcategory

Comb. Acid Pickling (Cont.)

Cont .-Strip, Sheet
& Plate

Batch-Strip, Sheet
& Plate

Pipe, Tube & Other

(2)

Fume Scrubber

Cold Forming
Cold Rolling: Recir
Single Stand

Cold Rolling: Recir
Multi Stand

Cold Rolling:
Combination

Cold Rolling: Direct
Appl. Single Stand

Cold Rolling: Direct
Appl. Multi Stand

Pipe & Tube

Alkaline Cleaning
Batch

Cont inuous

Avg
Max

Avg
Max

Avg
Max

Avg
Max

Avg
Max

Avg
Max

Avg
Max

Avg
Max

Avg
Max

Avg
Max
Avg

Avg
Max

BPT Effluent Concentrations (mg/1)

Discharge
Flow
(GPT) TSS 08C
1500 30 102:;
70 30
460 30 102}}
70 30
770 30 1021;
70 30
15 GPM 30 lof};
70 30
5 30 10
60 25
25 30 10
60 25
300 30 10
60 25
9% 30 10
60 25
400 30 10
60 25
0
250 30 10
70 30
350 30 10
70 30

Ammonia

Phenol +6

(4LAAP) CN-T Cr Cr Ni Pb Zn
0.4 0.3
1.0 0.9
0.4 0.3
1.0 0.9
0.4 0.3
1.0 0.9
0.4 0.3
1.0 0.9
o.hf” 0.323; 0.15 0.1
1.0(3) 0,903 0.45 0.3
o.ai” o.3£§; 0.15 0.1
1.03) 0.9 0.45 0.3
0'4223 o.3§:; 0.15 0.1
1.0 0.9 0.45 0.3
O.AE:; 0.322; 0.15 0.1
1.0 0.9 0.45 0.3
o.afg) o.3£§; 0.15 0.1
.03 o9 0.45 0.3

Toxic
Organics
55 85
0.1 0.15
0.1 0.15
0.1 0.15
0.1 0.15
0.1 0.15
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TABLE 1-1

BPT CONCENTRATION AND FLOW SUMMARY
IRON AND STEEL INDUSTRY

PAGE 5

BPT Effluent Concentrations (mg/1)

Discharge Toxlie
Flow Phenol +6 Organics
Subcategory (cprT) 1SS 0&G Ammonia  (4AAP) CN-T Cr Cr Ni Pb Zn 55 85
Rot Coating -
(Includes all coating
operat ions)
Strip/Sheet/Misc. Avg 600 30 10 0.0222; 0.15 0.1
wo/ Scrubbers Max 70 30 0.06 0.45 0.3
Wire Fasteners Avg 2400 30 10 o.ozz‘z; 0.15 0.1
wo/ Scrubbers Max . 70 30 0.06 0.45 0.3
Fume Sctubbers(Z) Avg 100 GPH 30 10 0.0222; 0.15 0.1
Max 70 30 0.06 0.45 0.3

NOTE: pH is also regulated in all subcategories and is limited to 6.0 to 9.0 standard units.

(1): This pollutant is regulated only when these wastes are treated in combination with cold rolling mill wastes.
(2): The fume scrubber allowance shall be applied to each fume scrubber associated with a pickling or hot coating operation.
(3): This pollutant shall apply in lieu of lead and zinc when cold rolling wastewaters are Lreated with descaling
or combination acid pickling wastewaters.
(4): This pollutant shall apply only to those galvanizing operat ions which discharge wastewaters from a chromate rinse step.
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Subcategory

Cokemaking
Iron & Steel

Merchant

Beehive

Sintering

Ironmaking
Iron

Ferromanganese

Steelmaking
BOF: Semi-Wet

BOF: Wet-Supp.

BOF: Wet-Open

Open Hearth:
Semi-Wet

1976
Rev.
1976
Rev.
1976

Rev.

1976

Rev.

1976
Rev.
1976

Rev.

1976
Rev,
1976
Rev.
1976
Rev.
1976

Rev.

Avg
Max
Avg

Avg
Max
Avg
Max
Avg
Max
Avg
Max

Avg
Max
Avg
Max

Avg
Max
Avg
Max
Avg
Max
Avg
Max

Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max

BPT EFFLUENT LIMITATIONS COMPARISON
IRON & STEEL INDUSTRY

TABLE I-2

BPT Effluent Limitations (kg/kkg x 10

%)

Fe-D

Dis-—
charge
Flow Phenol
(GPT) TSS 0&G Ammonia (4AAP)
175 3650 1090 912 146
11000 3290 2740 438
225 13100 1090 9120 150
25300 3270 27400 451
No Separate Limitations Proposed for this Segment
240 14000 1160 9730 160
27000 3480 29200 481
0
No Change
50 1040 209
3130 626
120 2500 501
7510 1500
125 2600 5370 209
7820 16100 626
No Change
250 10400 42900 2080
31300 128000 6240
No Change
0
No Change
50 1040
3130
No Change
50 1040
3130
110 2290
6880
50 1040
3130

Segment Eliminated

CN~T

2190
6570
2190
6570

2330
7010

782
2340

15600
46900

Toxic

Organics
35 8
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TABLE I-2

BPT EFFLUENT LIMITATIONS COMPARISON

BPT Effluent Limitations (kg/kkg x 10

5

PAGE 2
Dis~
charge
Flow Phenol
Subcategory (GPT) TSS 0&G Ammonia  (4AAP)
Open Hearth: Wet 1976 Avg 50 1040
Max 3130
Rev, Avg 110 2290
Max 6880
EAF: Semi-Wet 1976 Avg O
Max
Rev. Avg No Change
Max
EAF: Wet 1976 Avg 50 1040
Max 3130
Rev. Avg 110 2290
Max 6880
Vacuum Degassing 1976 Avg 25 522
Max 1560
Rev. Avg No Change
Max
Continuous Casting 1976 Avg 125 2600 780
Max 7800 2340
Rev. Avg No Change
Max
Hot Forming
Prim.-Carbon w/s 1976 Avg 845 4530 3520
Max 13600 10600
Rev. Avg 1326 8300 -
Max 22100 5530
Prim.-Carbon wo/s 1976 Avg 692 3710 2880
Max 11100 8640
Rev. Avg 897 5610 -
Max 15000 3740
Prim.-Spec. w/s 1976 Avg 1220 6540 5080
Max 19600 15200
Rev. Avg 1326 8300 -
Max 22100 5530
Prim.-Spec. wo/s 1976 Avg 1220 6540 5080
Max 19600 15200
Rev. Avg 897 5610 - -
Max 15000 3740
Section-Carbon 1976 Avg 2626 24200 11000
Max 72600 33000
Rev. Avg 2142 13400 -
Max 35700 8940

Fe-D

CN-T

+6

Cr

Cr

Toxic

Organics

35

85
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LABLE 1-2

BPT EFFLUENT LIMITATIONS COMPAR1SON

PAGE 3
BPT Effluent Limitations (kg/kkg x 10 5)
Dis- .
charge . ToxlF
Flow Phenol +6 . _Organics
Subcategory {GPT) TSS 08G (4AAP) Fe-D CN-T Cr  Cr  Ni Zn Pb 55 85
Sect ion-Spec. 1976 Avg 2626 24200 11000
Max 72600 33000
Rev. Avg 1344 8410 -
Max 22400 5610
Flat-Carbon HS&S 1976 Avg 4180 33100 17400
Max 99800 52200
Rev. Avg 2560 16000 -
Max 42700 10700
Flat-Spec. HS&S 1976 Avg 4180 33100 17400
Max 99300 52200
Rev. Avg 2560 16000 -
Max 42700 10700
Flat—-Carbon Plate 1976 Avg 4000 16700 16700
: Max 50100 50100
Rev. Avg 1360 8510 -
Max 22700 5670
Flat-Spec. Plate 1976 Avg 9366 37600 37600
Max 113000 113000
Rev. Avg 600 3750 -
Max 10000 2500
Pipe & Tube-Carbon 1976 Avg 1002 14200 4180
Max 42600 12500
Rev. Avg 1270 7950 -
Max 21200 5300
Pipe & Tube-Spec. 1976 Avg 1002 14200 4180
Max 42600 12500
Rev. Avg 1270 7950 -
Max 21200 5300
Salt Bath DeSCa%}?g
Ox.-Batch S&P 1976 Avg 500 5210 209 52.1 10.4  104%
Max 15600 627 156 31.3  313*
Rev. Avg 700 8760 117 87.6
) Max 20400 292 263
Ox.-Batch R/H/B(l 1976 Avg 500 5210 209 52.1 10.4 104*
Max 15600 627 156 31.3 313*
Rev. Avg 420 5260 70.1 52.6
) Max 12300 175 158
Ox.-Batch P&T 1976 Avg 500 5210 209 52.1 10.4 104*
Max 15600 627 156 31.3  313*
Rev. Avg 1700 21300 284 213
Max 49600 709 638
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TABLE 1-2

BPT EFFLUENT LIMITATIONS COMPARISON

PAGE 4
BPT Effluent Limitations (kg/kkg x 10°°)
Dis-
charge Toxic
Flow Phenol Organics
Subcategory (GPT) TSS 0&G Ammonia (4AAP) Fe-D CN-T (i_s Cr i Zn Pb_ 55 85
Ox.-Cont.(l) 1976 Avg 500 5210 209 52.1 10.4 104%
Max 15600 627 156 31.3 313
Rev. Avg 330 4130 55.1 41.3
(2) Max 9640 138 124
Red.-Batch 1976 Avg 1200 12500 501 125 25.0 250*
Max. 37500 1500 375 75.1 751%
Rev. Avg 325 4070 33.9 54.2 40.7
2) Max 9490 102 136 122
Red.-Cont . 1976 Avg 1200 12500 501 125 25.0 250%
Max 37500 1500 375 75.1 751%
Rev. Avg 1820 22800 190 304 228
Max 53200 759 569 683
Sulf. Acid Pickl.
Batch & Continuous 1976 Avg 0
Acid Recovery Max
Rev. Avg Subdivision Eliminated
Hax (3)
Batch Neut. 1976 Avg 360 7510 1500(3) 150
Max 22500 4500 450
Rev. Avg Subdivision Eliminated
Max 3
Cont. Neut. wo/SPL 1976 Avg 225 4690 939 (3) 93.9
Max 14100 2820 282
Rev. Avg Subdivision Eliminated
Max (3)
Cont. Neut. w/SPL 1976 Avg 250 5210 1040(3) 104
Max 15600 3120 313
Rev. Avg Subdivision Eliminated
Max
Strip/Sheet /Plate 1976 Avg New Subdivision
Max (3)
Rev. Avg 180 2250 751 3) 7.51 11.3
Max 5260 2250 22.5 33.8
Rod/Wire/Coil 1976 Avg New Subdivision
Max (3)
Rev. Avg 280 3500 ll70(3) 11.7 17.5
Max 8180 3500 35.0 52.6
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TABLE 1-2

BPT EFFLUENT LIMITATIONS COMPARISON

BPT Effluent Limitations (kg/kkg x 10

PAGE 5
Dis-
charge
Flow
Subcategory (GPT) TSS 0&G

Bar/Billet /Bloom

Pipe/Tube/Other

(5)

Fume Scrub.

HCl Acid Pickl.
Cont. Neut. w/s

Cont. Neut. wo/s

Cont. Regen. w/s

Cont. Regen. wo/s

Bat. Neut. w/s

Bat. Neut. wo/s

1976
Rev.
1976
Rev.
1976

Rev.

1976
Rev.
1976
Rev.
1976
Rev.
1976
Rev.
1976
Rev.
1976

Rev.

Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max

Avg

Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max

New Subdivision

90 1130 375(?;)
2630 1130

New Subdivision

500 6260 2090232
14600 6260

No Separate Limitations Proposed

15 245000 819003
572000 245000

280 5840 1;70233
17500 3510

Subdivision Eliminated

230 4800 960(?§)

" 14400 2880

Subdivision Eliminated

450 9380 1870233
28100 5610

Subdivision Eliminated

400 8340 1660:3;
2500 4980

Subdivision Eliminated

280 5840 1170533
17500 3510

Subdivision Eliminated

230 4800 960(?;)
14400 2880

Subdivision Eliminated

Fe-D

117
351

96.0
288

187
561

166
498

117
351

96.0
288

CN-T

+6

Cr _

Cr

1230

3680

Toxic

Organics

35

85
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TABLE 1-2

BPT EFFLUENT LIMITATIONS COMPARISON

PAGE 6
BPT Effluent Limitations (kg/kkg x 107%)
Dis-
charge Toxic
Flow Phenol +6 Organics
Subcategory (GPT) TSS 0&G Ammonia  (4AAP) Fe-D CN-T Cr Cr_ Ni Zn_ Pb _F_ 55 85
Strip/Sheet/Plate 1976 Avg New Subdivision
Max
Rev. Avg 280 3500 ll70§§; 11.7 17.5
Max 8180 3500 35. 52.6
Rod/Wire/Coil 1976 Avg New Subdivision
Max
Rev. Avg 490 6130 204023; 20.4  30.7
) Max 14300 6130 61.3 92.0
Pipe, Tube & Other 1976 Avg New Subdivision
Max
Rev. Avg 1020 12800 4260(?;) 42.6 63.8
5) Max 29800 12800 128 191
Regeneration 1976 Avg New Subdivision
Max
Rev. Avg 100 GPM 1630000 545000(?;) 5450 8190
) Max 3810000 1630000 16300 24500
Fume Scrub. 1976 Avg No Separate Limitations Proposed
Max
Rev. Avg 15 GPM 245000 81900(?;) 819 1230
. Max 572000 2450 2450 3680
Comb. Acid Pickl. 1976 Avg 1000 10400 4170??;) 417 209* 104* 6260
Cont . Max 31200 1250?3) 1250 627%  312%* 18800
Rev. Avg 1500 18800 6260 3) 250 188
Max 43800 18800 626 563
Bat., P & T 1976 Avg 700 7300 2920&;; 292 146*  73.0% 4380
Max 21900 8760(3) 876 438% 219* 13100
Rev. Avg 770 9640 3210(3) 128 96.4
Max 22500 964 321 289
Bat. Other 1976 Avg 200 2090 834??;) 83.4 41.7% 20.9*% 1250
Max 6270 2500 250 125*% 62.7*% 3750
Rev. Avg Subdivision eliminated
Max
Bat. Strip/Sheet/ 1976 Avg New Subdivision
Plate Max
Rev. Avg 460 5760 192083 76.8  57.6
Max 13400 5760 192 173
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TABLE 1-2
BPT EFFLUENT LIMITATIONS COMPARISON
PAGE 7
BPT Effluent Limitations (kg/kkg x 107°)
Dis-
charge Toxic
Flow Phenol Organics
Subcategory (GPT) TSS 0&G Ammonia  (4AAP) Fe-D  CN-T C Ni  2Zn Pb _F 55 @ 85
Rod/Wire/Coil 1976 Avg New Subdivision
Max 3)
Rev. Avg 510 6380 2130(3) 85.1 63.8
Max 14900 6380 213 191
Bar/Billet/Bloom 1976 Avg New Subdivision
Hax (3)
Rev. Avg 230 2880 960 3 38.4 28.8
Max 6720 2880 96.0 86.4
Fume Scrubber(S) 1976 Avg No separate limitations proposed
Hax (3
Rev. Avg 15 GPM 245000 81900 3) 3270 2450
Max 572000 245000 8190 7350
Cold Forming 1976 Avg 25 261 104 10.4§2;
CR-Single Recir. Max 783 312 31.2 7 o
Rev. Avg 5 62.6 20.9 0.83(7) 0.63(7)0.21 0.31 - -
Max 125 52.2 2.09 1.88°70.63 0.94 0.21 0.31
CR-Multi Recirc. 1976 Avg 25 261 104 10.483
Max 783 312 31.2 N N
Rev. Avg 25 313 104 4.17(7) 3.13(7)1.04 1.56 - -
Max 626 261 %) 10.4 9.39'°73.13 4.69 1.04 1.56
CR-Comb. 1976 Avg 400 4170 1670 167(4)
Max 12500 5010 501 1 %))
Rev. Avg 300 3750 1250 50.%7) 37. 7 12.5 18.8 - -
Max 7510 3130 125 113 37.5 56.3 12.5 18.8
CR-Single DA 1976 Avg 1000 10400 4170 417(‘8’)
Max 31200 12500 1250 N N
Rev. Avg 90 1130 3715 15.0(7) 11.3(7)3.75 5.63 - -
Max - 2250 939 37.5 33.8°°711.3 16.9 3.75 5.63
CR-Multi DA 1976 Avg 1000 10400 4170 417
Max 31200 12500 1250 I3 )
Rev. Avg 400 5010 1670 66.?7) 50.%7) 16.7 25.0 - -
Max 10000 4170 167 150 50.1 75.1 16.7 25.0
P&T 1976 Avg 1002 14200 4180
Max 42600 12500
Rev. Avg O
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TABLE 1-2
BPT EFFLUENT LIMITATIONS COMPARISOR
PAGE 8
BPT Effluent Limitations (kp/kkg x 10_5)
Dis-
charge Toxic
Flow . Phenol +6 . Organics
Subcategory {GPT) TSS 0&G Ammonia  (4AAP) Fe-D CN-T Cr_ Cr Ni 2Zn Pb F 55 85
Alkaline Cleaning 1976 Avg 50 522 20.9 10.4% 5.22%
Batch Max 1570 62.6 31.3% 15.6*
Rev. Avg 250 3130 1040
Max 7300 3130
Cont inuous 1976 Avg 50 522 20.9 10.4% 5.22%
Max 1570 62.6 31.3% 15.6*%
Rev. Avg 350 4380 1460
Max 10200 4380 T3
Hot Coating 1976 Avg 1200 25000 7500 10.0(7)1500 2500
Galv-Strip/Sheet/ Max 75000 2250 30.0"° " "4500 7500
Misc w/s Rev. Avg Separate Allowance Given for Fume Scrubber
Max
Galv-Strip/Sheet/ 1976 Avg 600 12500 3750 5.00(7)750 1250
- (¢))]
Misc wo/s Max 37500 11300 15.0(7)2250 3750
Rev, Avg 600 7510 2500 5.01(7) 25.0  37.5
{ﬁ Max 17500 7510 15.0 75.1 113
Galv-Wire/Fast. 1976 Avg No Separate Limitations Proposed for this Segment
w/s Max
Rev. Avg Separate Allowance Given For Fume Scrubber
Max
Galv-Wire/Fast. 1976 Avg No Separate Limitations Proposed for this Segment
wo/s Max
Rev. Avg 2400 30000 10000 20-02;; 100 150
Max 70100 30000 60.1 300 451
Terne-w/s 1976 Avg 1200 25000 7500 250
Max 75000 22500 750
Rev. Avg Separate Allowance Given for Fume Scrubber
Max
Terne-wo/s 1976 Avg 600 12500 3750 250
Max 37500 11300 I3 750
Rev. Avg 600 7510 2500 5.01(7) 25.0 37.5
Max 17500 7510 15.0 75.1 113
Other Strip/Sheet 1976 Avg No Separate Limitations Proposed for this Segment
Misc w/s Max
Rev. Avg Separate Allowance Given For Fume Scrubber
Max
Other-Wire/Fast. 1976 Avg No Separate Limitations Proposed for this Segment
Misc wo/s Max
Rev. Avg 600 7510 2500

Max 17500 7510
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TABLE I-2

BPT EFFLUENT LIMITATIONS COMPARISON

PAGE 9
BPT Effluent Limitations (kg/kkg x 10_>)
Dis-
charge Toxic
Flow Phenol +6 Organics
Subcategory (GPT) TSS 0&G Awmonia  (4AAP) Fe-D CN-T Cr ~ Cr_ Ni Zn Pb _F_ 55 85
Other-Wire/Fast 1976 Avg No Separate Limitation Proposed for this Segment
w/s Max
Rev. Avg Separate Allowance Given For Fume Scrubber
Max
Other-Wire Fast 1976 Avg No Separate Limitations Porposed for this Segment
vols Hax )
Rev. Avg 2400 30000 10000 20.0(7) 100 150
) Max 70190‘ 30000 60.1 300 451
Fume Scrub. 1976 Avg No Separate Limitations Proposed for this Segment
Max
Rev. Avg 100 GPM 1630000 545000 1090(7) 5450 8190
Max 3810000 1630000 3270 16300 24500

(1) oOriginal limits were for the kolene scale removal subcategory.
(2) oOriginal limits were for the hydride scale removal subcategory.

(3) This load is allowed only when these wastes are treated in combination with cold rolling mill wastes.

(4) This load is allowed only when these wastes are treated in combination with pickling wastes.

(5) The fume scrubber allowan®e shall be agglied to each fume scrubber asgsociated with a pickling or hot coating operation.

The loads are expressed in kg/day x 10 ~,
(6) This load shall be applied in lieu of those for lead and zinc when cold rolling wastewaters are treted with descaling or combination acid
pickling wastewaters.
(7) This load shall apply only to those galvanizing operations which discharge wastewater from a chromate rinse.

* : Dissolved Metal

NOTE: pH is also regulated in all subcategories and is limited to 6.0 - 9.0 standard units.
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TABLE 1-3

BAT CONCENTRATION AND FLOW SUMMARY
IRON & STEEL INDUSTRY

Dis. BAT Effluent Concentrations (mg/l)
Selected Flow Phenol Toxic Organics Cr CN(T) Pb Ni Zn
Subcategory Option (GPT) Ammonia Chlor. (4AAP) (4) (55) (73) (85) (119) (121) (122) (124) (128) crt
Cokemaking
1&4S-Bio. Avg 1 153 25 0.05 - - - 5.5
Max 85 0.1 0.05 0.05 0.05 10
15§S-Phy. Chem. Avg 1 103 75 0.1 - - -
Max 150 0.2 0.05 0.05 0.05
Merch.-Bio. Avg 1 170 25 0.05 - - - 5.5
Max 85 0.1 0.05 0.05 0.05 10
Merch.-Phy. Chem. Avg 1 120 75 0.1 - - - -
Max 150 0.2 0.05 0.05 0.05 -
Beehive Avg BPT 0
Max
Sintering Avg 1 120 10 - 0.1 1 0.25 0.3
Max 30 0.5 0.2 2 0.75 0.9
Ironmaking
Iron Avg 4 70 10 - 0.1 1 0.25 0.3
Max 30 0.5 0.2 2 0.75 0.9
Ferromanganese Avg  Reserved R
Max
Steelmaking
BOF: Semi-wet Avg BPT 0
Max
BOF: Wet-Open Avg 2 110 0.3 0.45
Max 0.9 1.35
BOF: Wet—Supp. Avg 2 50 0.3 0.45
Max 0.9 1.35
Open Hearth Avg 2 110 0.3 0.45
Max 0.9 1.35
EAF: Semi-wet Avg BPT 0
Max
EAF: Wet Avg 2 110 0.3 0.45
Max 0.9 1.35
Vacuum Degassing Avg 2 25 0.3 0.45
Max 0.9 1.35
Continuous Casting Avg 2 25 0.3 0.45
Max 0.9 ‘1.35

Hot Forming

Prim.: C&S w/os Avg No BAT Selected
Max

Prim.: C&S w/s Avg No BAT Selected
Max

Sect.: Carb. Avg No BAT Selected
Max

Sect.: Spec. Avg No BAT Selected
Max
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TABLE 1-3
BAT CONCENTRATION AND FLOW SUMMARY
IRON & STEEL INDUSTRY

PAGE 2
Dis. BAT Effluent Concentrations (mg/1)
Selected Flow Phenol Toxic Organics Cr CN(T) Pb Ni Zn +6
Subcategory . Option (GPT) Ammonia Chlor. (4AAP) (4) (55) (73) (8% 199 (121) (122) (124) (128) Cr ~
Flat: HS&S (C&S) Avg No BAT Selected
Max
Flat: Plate-Carb. Avg No BAT Selected
Max
Flat: Plate-Spec. Avg No BAT Selected
Max
P&T Avg No BAT Selected
Max
Salt Bath-Descaling
Ox.-Bat. S&P Avg BPT 700 0.4 0.3
Max 1.0 0.9
Ox.-Bat. R&W Avg BPT 420 0.4 0.3
Max 1.0 0.9
Ox.-Bat. P&T Avg BPT 1700 0.4 0.3
Max 1.0 0.9
Ox.-Cont. Avg BPT 330 0.4 0.3 .
Max 1.0 0.9
Red.-Bat. Avg BPT 325 0.4 0.25 0.3
Max 1.0 0.75 0.9
Red.-Cont. Avg BPT 1820 0.4 0.25 0.3
Max 1.0 0.75 0.9
Sulf. Acid Pickling
Rod, Wire, Coil Avg BPT 280 0.15 0.1
Max 0.45 0.3
Bar, Billet, Bloom Avg BPT 90 0.15 0.1
Max 0.45 0.3
Strip, Sheet, Plate Avg BPT 180 0.15 0.1
Max 0.45 0.3
Pipe, Tube & Other Avg BPT 500 0.15 0.1
( Max 0.45 0.3
Fume Scrub. ‘1) Avg BPT 15 GPM 0.15 0.1
Max 0.45 0.3
HC1 Acid Pickling -
Rod, Wire, Coil Avg BPT 490 0.15 0.1
' Max 0.45 0.3
Strip, Sheet, Plate Avg BPT 280 0.15 0.1
Max : 0.45 0.3
Pipe, Tube & Other Avg BPT 1020 0.15 0.1
) Max 0.45 0.3
Fume Scrub. Avg BPT 15 GPM 0.15 0.1
Max 0.45 0.3
Acid Regeneration Avg BPT 100 GPM 0.15 0.1
Max 0.45 0.3
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TABLE 1-3
BAT CONCENTRATION AND FLOW SUMMARY
TRON & STEEL INDUSTRY

PAGE 3
»
Dis. BAT Effluent Concentrations (mg/1)
Selected Flow Phenol Toxic Organics Cr CN(T) Pb Ni Zn
Subcategory Option (GPT)  Ammonia Chlor. (6AAP) (4) (55) (33) (8%) (119) (121) (122) (124) (128) et
Comb-Acid Pickling
Rod, Wire, Coil Avg BPT 510 0.4 0.3
. Max 1.0 0.9
Bar, Billet, Bloom Avg BPT 230 0.4 0.3
Max 1.0 0.9
Cont-§, S&P Avg BPT 1500 0.4 0.3
Max 1.0 0.9
Bat .-S, S&P Avg BPT 460 0.4 0.3
Max 1.0 0.9
P&T & Oth. Avg BPT 770 0.4 0.3
m Max 1.0 0.9
Fume Scrub. Avg BPT 15 GPM 0.4 0.3
Max 1.0 0.9
Cold Forming 2) (2)
) CR: Recir-Single Avg BPT 5 - - O.A(z) 0.15 0.3(2) 0.1
0 : Max 0.1 0.15 1.0(2) 0.45 0.9(2) 0.3
CR: Recir-Multi. Avg BPT 25 - - 0.4(2) 0.15 0.3(2) 0.1
Max 0.1 0.15 1.0(2) 0.45 0.9(2) 0.3
CR: Comb. Avg BPT 300 - - 0.4(2) 0.15 0.3(2) 0.1
Max 0.1 0.15 1.0(2) 0.45 0.9(2) 0.3
: DA-Single Avg BPT 90 - - 0.4(2) 0.15 0.3(2) 0.1
Max 0.1 0.15 1.0(2) 0.45 0.9(2) 0.3
CR: DA-Multi. Avg BPT 400 - - 0.4(2) 0.15 0.3(2) 0.1
Max 0.1 0.15 1.0 0.45 0.9 0.3
P&T Avg BPT 0 .
Max
Alkaline Cleaning
Batch AV  NoBAT-Setectes B fT
Max
Continuous Avg  No BAT Selected BP T
Max
Hot Coating (all
operationa)
S, SkMisc. wo/scrub Avg BPT 600 0.15 0.1 o.ozg;
Max 0.45 0.3 0.06(3)
W/Fast wo/acrub Avp BPT 2400 0.15 0.1 0.02(3)
Max 0.45 0.3 0.06(3)
Fume Scrub. (1) Avg 1 15 GPM - 0.15 0.1 0.02})
0.3 0.06

Max 0.45
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TABLE I-3

BAT CONCENRTRATION AND FLOW SUMMARY
IRON & STEEL INDUSTRY
PAGE &

(1) The fume scrubber allowance shall be applied to each fume scrubber associated with a pickling or hot coating operationm.

(2) This pollutant shall apply in lieu of lead and zinc when cold rolling wastewaters are treated with descaling or combination
acid pickling wastewaters.

(3) This pollutant shall apply only to those galvanizing operations which discharge wastewaters from a chromate rinse step.
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TABLE 1-4

BAT EFFLUENT LIMITATIONS SUMMARY
IRON & STEEL INDUSTRY

BAT Effluent Limitations (kg/kkg x 10—5)
Selected  Discharge Phenol Toxic Organics Cr CN(T) Pb Ni Zn +6
Subcategory _Option Flow (GPT) Ammonia Chlorine (4AAP)  (4)  (55) (73) (85) (119) (121) (122) (124) (128) Cr
Cokemaking
18s-Bio. Avg 1 153 1600 3.19 - - - 351
Max 5430 6.38 3.19 3.19 3.19 638
185-Phy. Chem. Avg 1 103 3220 4.30 ~ - -
Max 6450 8.59 2.15 2,15 2.15
Merch.-Bio. Avg 1 170 1770 3.55 - - - 390
Max 6030 7.09 3.55 3.55 3.55 709
Merch.-Phy. Chem. Avg 1 120 3750 5.01 - - -
Max 7510 10.0 2.50 2.50 2.50
Beehive Avg BPT 0
Max
Sintering Avg 1 120 501 - 5.01 50.1 12.5 15.0
Max 1500 25.0 10.0 100 37.5 45.1
Irommaking
Iron Avg 4 70 292 -~ 2.92 29.2 7.30 8.76
Max 876 - 14.6 5.84 58.4 21.9 26.3
Ferromanganese Avg Reserved
Max
Steelmaking
BOF: Semi-Wet Avg BPT 0
Max
BOF: Wet-Open Avg 2 110 13.8 20.7
Max 41.3 62.0
BOF: Wet-Sup. Avg 2 50 6.26 9.39
Max 18.8 . 28.2
Open Hearth Avg 2 110 13.8 20.7
Max 41.3 62.0
EAF: Semi-Wet Avg BPT 0
Max
EAF: Wet Avg 2 110 13.8 20.7
Max 41.3 62.0
Vaccum Degassing Avg 2 25 ©3.13 4.69
Max ; 9.39 14.1
Cont inuous Casting Avg 2 25 . 3.13 4.69
Max 9.39 14.1
Hot Forming
Priw.: C&S/wos Avg No BAT Selected
Max
Prim.: C&S/ws Avg No BAT Selected
Max
Sect.: Carb. Avg No BAT Selected
Max
Sect.: Spec. Avg No BAT Selected

Max



’WF&\
BAT EFFLUENT LIMITAITONS SUMMARY

IRON & STEEL INDUSTRY

PAGE 2
BAT Effluent Limitations (kg/kkg x 10—5)
' Selected Discharge Phenol Toxic Organics Cr CN(T) Pb Ni Zn +6
Subcategory Option Flow (GPT) Ammonia Chlorime (4AAP) (&)  (55) (73) (85) (119) (121) (122) (124) (128) Cr
Flat: HS&S (C&S) Avg No BAT Selected
Max
Flat: Plate-Carb. Avg No BAT Selected
Max
Flat: Plate-Spec. Avg No BAT Selected
Max
P&T Avg No BAT Selected
Max
Salt Bath-Descal.
Ox.: Bat. S&P Avg BPT 700 117 87.6
Max 292 263
Ox.: Bat. RSW Avg BPT 420 70.1 52.6
Max 175 158 *
Ox.: Bat. P&T Avg BPT 1700 284 213
Max 709 638
Ox.: Cont. Avg BPT 330 55.1 41.3
Max 138 124
Red.: Bat. Avg BPT 325 54.2 33.9 40.7
w Max 136 102 122
iad Red.: Cont. Avg BPT 1820 304 190 228
Max 759 569 683
Sulf. Acid Pickl.
Rod, Wire, Coil Avg BPT 280 17.5 11.7
Max 52.6 35.0
Bar, Billet, Bloom Avg BPT 90 5.63 3.75
Max 16.9 11.3
Strip, Sheet, Plate Avg BPT 180 : 11.3 7.51
Max 33.8 22.5
Pipe, Tube & Other Avg BPT 500 31.3 20.9
() Max 93.9 62.6
Fume Scrub. Avg BPT 15 gpm 1230 819
Max 3680 2450
Comb. Acid Pickling
Rod, Wire & Coil Avg BPT 510 85.1 63.8
Max 231 191
Bar, Billet & Bloom Avg BPT 230 38.4 28.8
Max 96.0 86.4
Cont. S, S&P Avg BPT 1500 250 188
Max 626 563
Bat. S, S&P Avg BPT 460 76.8 57.6
Max 192 173
Pipe, Tube & Other Avg BPT 770 128 9.4
) Max 321 289
Fume Scrub. Avg BPT 15 gpm 3270 2450
Max 8190 7350
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TABLE I-4 ‘
BAT EFFLUENT LIMITATIONS SUMMARY
IRON & STEEL INDUSTRY

PAGE 3
BAT Effluent Limitations (kg/kkg x 10°°)
Selected Discharge Phenol Toxic Qrganics Cr CN(T) Pb Ni Zn
Subcategory Option Flov (GPT) Ammonia Chlorine (4AAP) (4)  (55) (73) (85) (119) (121) (122) (124) (128) et
HC1 Acid Pickling
Rod, Wire & Coil Avg BPT 490 30.7 20.4
Max 92.0 61.3
Strip, Sheet & Plate Avg BPT 280 17.5 11.7
Max 52.6 35.0
Pipe, Tube & Other Avg BPT 1020 63.9 42.6
. (1) Max 191 128
ume Scrubber Avg BPT 15 GPM 1230 819
Max 3680 2450
Acid Regeneration(l) Avg BPT 100 GPM 8190 5450
Max ) 24500 16300
Cold Forming
CR: Recir-Sing Avg BPT 5 - - o.safgz 0.31 o.eafgg 0.21
Max 0.21 0.31 2.09 0.94 1.88 0.63
CR: Recir-Multi  Avg BPT 25 - - 4.1753 1.56 3.138; 1.04
Max 1.04 1.56 10.4 4.69 9.39 3.13
CR: Comb. avg BPT 300 - - 5°'l§§) le.g 37.§§§) 12.5
x . 18.8 125 - 113 37.8
CR: DA-Sing Avg BPT 90 - - 15.0253 5.63 11.3§§; 3.75
Max 3.75 5.63 37.5(2) 16.9 33.8(2) 11.3
CR: DA-Multi Avg BPT 400 - - 66.?2) 25.0 50. 2) 16.7
Max 16.7 25.0 167 75.1 150 50.1
P&T Avg BPT 0
Max
Alkaline Cleaning
Batch Avg No BAT Selected
Max
Cont inuous Avg No BAT Selected
Max
Hot Coat-inc. all coat )
S, S&Misc. wo/scrub Avg BPT 600 37.5 25.0 5.012;)
Max 113 75.1 15.0()
W/Fast wo/scrub Avg BPT 2400 150 100 20.0(;)
) Max 451 ' 300 60.1
Fume Scrub. Avg 1 15 GPM 1230 819 164
Max 3680 2450 490

(1) The fume scrubber allowance shall be_gpplied to each fume scrubber associated with a pickling or hot coating operation.
The load is expressed in kg/day x 10 ~.

(2) This pollutant shall apply in lieu of lead and zinc when cold rolling wastewaters are treated with descaling or combination
acid pickling wastewaters.

(3) This pollutant shall apply only to those galvanizing operatigns which discharge wastewaters from a chromate rinse step.

(4) The absorber vent scrubber load is expressed in kg/day x 10 ~.
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Subcategory

Cokemaking

Iron & Steel l(z)

Iron & Steel 3

Herchlnt(z)

Herchlnl.(”
Beehive
Sintering

Ironmaking
Iron

Ferromangsnese

Steelmaking
BOF: Semi-wet

BOF: Wet-Open
BOF: WeL-Supp.
Open Hearth - Wet
EAF: Semi-wet
EAF: WeL
Vacuum Degassing
Continuous Casting

Hot Forming ’ ‘(2)
Prim.: C&S w/os

Prim.: C&S v/l(z)

Sect.: Cnrb.(z)

Sect.: sPec.(z)
Flat: nsss (css) 2
Flat: Pllte-c.rb.(z)
Flat: Pllte-Spec.(z)

P&T(Z)

Avg

Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max

Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg

Avg
Msx

Selected

Diacharge

TABLE I-5

PSNS/NSPS CONCENTRATION AND FLOW SUMMARY
LRON & STEEL INDUSTRY

PSNS/NSPS Effluent C

trations (mg/1)

Option Flow (GPT) TSS(” o0& c(” Ammonia chlori.ne(”

WSPS-1 153 140 - 25

270 10 85
PSNS-1 103 75

150

NSPS-1 170 140 - 25

270 10 85
PSKNS-1 120 75

150

BPT 0
NSps-1 120 15 - 10 -
PSNS-2 40 10 30 0.5
NSPS-5 70 15 10 -
PSNS-5 40 10 30 0.5
Reserved
Reserved
NSPS-2 110 25
PSNS-3 70
NSPS-2 50 25
PSNS-3 70
NSPS-2 110 25
PSNS-3 70
Reserved
NSPS-2 110 25
PSKS-3 70
NSPS-3 25 25
PSNS-3 70
NSPS-3 25 25 10
PSNS-3 70 30 .
NSPS-1 90 15 -

40 10
NSPs-1 140 15 -

40 10
NSPS-1 200 15 -

40 10
NSPS-1 130 15 -

40 10 -
NSPS-1 260 15 -

40 10
NSPS-1 140 15 -

40 10
NSPS-1 60 15 -

40 10
NSPS-1 220 15 -

40 10

Phenol

Toxic Organics

(4AAP) (&) (55)
0.05 0.05

0.1 0.05 0.05

(73)
0.05

0.05

(85)
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TABLE I-5
PSNS/NSPS CONCENTRATION AND FLOW SUMMARY
IRON & STEEL INDUSTRY

PAGE | CONT.
PSNG/NSPS Effluent Concentrations (mg/l)
cr CN(T) Pb Ni Zn
Subcategory (119) (121) (122) (125) (128)
Cokemak ing (2)
Iron & Steel ] Avg 5.5
3 Max 10
Iron & Steel Avg 20
(2) Max 40
Merchant i Avg 5.5 .
Max 10
Herchlnl(:’) Avg 20
Max 40
Bechive Avg
Max
Sintering Avg 1 0.25 0.3
Max 2 0.75 0.9
Ironmaking
Iron Avg 1 0.25 0.3
Max 2 0.75 0.9
Ferromanganese Avg
Max
Steelmaking
BOF: Semi-wet Avg
Max
BOF: Wet-Open Avg 0.3 0.45
Max 0.9 1.35
BOF: Wet-Supp. Avg 0.3 0.45
Max 0.9 1.35
Open Hearth - Wet Avg 0.3 0.45
Max 0.9 1.35
EAF: Semi-wet Avg
Max
EAF: Wet Avg 0.3 0.45
Max 0.9 1.35
Vacuum Degassing Avg 0.3 0.45
Max 0.9 1.35
Cont inuous Casting Avg 0.3 0.45
Max 0.9 1.35
Hot Forming 2)
Prim.: C&S w/os Avg
Max
Prim.: C&S III(Z) Avg
Max
Sect.: CIIb.(z) Avg
Max
Sect.:3 Spec.(Z) Avg
Max
Flat: HS&S (C&S)(Z) Avg
Max
Flar: Plnle-c.rb.(Z) Avg
(2) Hax
Flat: Plate-Spec. Avg
Max
P&T(z) Avg
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TABLE 1-5

PSNS/NSPS CONCENTRATION AND FLOW SUMMARY

IRON & STEEL INDUSTRY
PAGE 2

Subcategory

Salt Bath-Descal.
Ox.-Bat. S&P

Ox.-Bat. R&W
Ox.-Bat. P&T
Ox. -Cont.
Red.-Bat.
Red.-Cont

Sulfuric Acid Pickling
Rod, Wire, Coil

Bar, Billet, Bloom
Strip, Sheet, Plate
PST & Oth.

(5)

Fume Scrub.

HC1 Acid Pickling
Rod, Wire, Coil

Strip, Sheet & Plate
Pipe, Tube & Other

(5)

Fume Scrubber

Combination Acid Pickling

Rod, Wire, Coil
Bar, Billet, Bloom
Cont-S, S&P
Bat.-S, S&P

P&T & Oth.

(s)

Fume Scrub.

Cold Forming
CR: Recir-Sing

CR: Recir-Multi

CR: Comb.

Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max

Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max

Avg
Max
Avg
Max
Avg
Mex
Avg
Max

Avg
Max
Avg
Max
Avg
Hax
Avg
Max
Avg
Max
Avg
Max

Avg
Hax
Avg
Max
Avg
Max

PSNS/NSPS Effluent Concentrations (mg/1)

Toxic Organics

Selected Discharge

Option Flow (GPT) Tss(” 0&c®
NSPS-1 280 30

PSNS-1 70

NSPS~1 170 30

PSNS-1 70

NSPS-1 1450 30

PSNS-1 70

NSPS-1 225 30

PSHS-1 70

NSPS-1 100 30

PSNS-1 70

NSPS-1 1800 30

PSNS-1 70

NSPS-1 50 30 mEZ;
PSNs-1 70 30(4)
NSPS-1 30 30 100,)
PSNS-1 70 000
NSPS-1 40 30 10(4)
PSNs-1 70 30¢2)
NSPS-1 70 30 10
PSNs-1 70 3022)
NSPS-1 15 GPM 30 10(4;
PSNS-1 70 30
NSPS-1 60 30 mEZ;
PSNS-1 70 3008
NSPS-1 40 30 702 .
PSNS-1 70 300 )
NSPS-1 110 30, 10(4)
PSNs-1 70 30 “
NSPS-1 15 GPH 30 100
PSNS-1 70 30
NSPS-1 70 30,4, 10(¥
PSNS-1 70 30 “
NSPS-1 40 3004y 10
PSNS-1 70 30 @
NSPS-1 170 30 104)
PSNS-1 70 30
NSPS-1 60 30 10$%)
PSNS-1 70 302")
NSPS-1 100 30 10¢9
PSNS-1 70 30&3
NSPS-1 15 GPH 30,) 10
PSNS-1 70 30 :
NSPS-1 5 30 10
PSNS-1 60 25
NSPS-1 10 30 10
PSNS-1 60 25
NSPS-1 130 30 10
PSKs-1 60 25

(55)

(85)
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TABLE 1-5

PSNS/NSPS CONCENTRATLO!
1RON & STEEL INDUSTRY
PAGE 2 CONT.

N AND FLOW SUMMARY

Subcategory

Salt Bath-Deacal.
Ox.-Bat. S&P

Ox.—-Bat. R&W
Ox.-Bat. P&T
Ox. —Cont.
Red.-Bat .
Red.-Cont

Sulfuric Acid Pickling
Rod, Wire, Coil

Bar, Billet, Bloom
SLrié, Sheet, Plate
P&T & Oth.

Fume Scrub.(S)

HC1 Acid Pickling
Rod, Wire, Coil

Strip, Sheet & Plate
Pipe, Tube & Other

(5)

Fume Scrubber

Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max

Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max

Avg
Hax
Avg
Max
Avg
Max
Avg
Max

Combination Acid Pickling

Rod, Wire, Coil
Bar, Billet, Bloom
Cont-S, S&P
BaL.-8, S&P

P&T & Oth.

(5)

Fume Scrub.

Cold Forming
CR: Recir-Sing

CR: Recir-Multi

CR: Comb.

Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max

Avg
Msx
Avg
Max
Avg

PSNS/NSPS Effluent Concentrations (mg/1)

Cr CN(T) Pb Ni Zn
(119) (121) (122) (124) (128) et

0.4 0.3
1.0 0.9
0.4 0.3
1.0 0.9
0.4 0.3
1.0 0.9
0.4 0.3
1.0 0.9
0.4 0.25 0.3
1.0 0.75 0.9
0.4 0.25 0.3
1.0 0.75 0.9

0.15 0.1

0.45 0.3

0.15 0.1

0.45 0.3

0.15 0.1

0.45 0.3

0.15 0.1

0.45 0.3

0.15 0.1

0.45 0.3

0.15 0.1

0.45 0.3

0.15 0.1

0.45 0.3

0.15 0.1

0.45 0.3

0.15 0.1

0.45 0.3
0.4 0.3
1.0 0.9
0.4 0.3
1.0 0.9
0.4 0.3
1.0 0.9
0.4 0.3
1.0 0.9
0.4 0.3
1.0 0.9
0.4 0.3
1.0 0.9

0-622; 0.15 0.3 0.1

1.0(8) 0.45 0.9 0.3

0.408) 0.15 0.3 0.1

1.0 0.45 0.9 0.3

0.4 0.15 0.3 0.1

1.0¢9) 0.45 0.9 0.3
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TABLE I-5
PSNS /NSPS CONCENTRATION AND FLOW SUMMARY
IRON & STEEL INDUSTRY

PAGE 3
PSNS/NSPS Effluent Concentrations (mg/1)
Selected Discharge I ) ) Phenol Toxic Organics
Subcategory Option Flow (GPT) TSS 0&G Ammoniag Chlorine (48AP) (&) (55) (3
Cold Forming Cont.
CR: DA-Sing. Avg NSPS—-1 25 30 10 -
Max PSNS-1 60 25 0.1
CR: DA-Multi. Avg NSPS-1 290 30 10 -
Max PSNS-1 60 25 0.1
P&T Avg  BPT 0
. Max
Alkaline Cleani;H)
Batch & Cont. Avg NSPS-1 50 30 10
Max 70 30
Hot Coating Inc. all coat
S, S8Misc. wo/scrub. Avg NSPS-1 150 30 10
Max PSNS-1 70 30
W/Fast wo/scrub Avg NSPS-1 600 30 10
(s) Max PSNS-1 70 30
Fume Scrub.®® Avg  NSPS-I 15 GPM 30 10
Max PSNS-1 70 30
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TABLE I-5
PSNS/NSPS CONCENTRATION AND FLOW SUMMARY
IRON & STEEL INDUSTRY

PAGE 3 CONT.
PSNS/NSPS Effluent Concentrations (mg/1)
Cr CN(T) Pb Ni Zn +6
Subcategory (119) (121) (122) (124) (128) Cr
Cold F i Cont.
CR: DA-Sing. Avg 0.48) 0.15 0.3¢8) o1
Max L.ofe) 0.45 0.958 0.3
CR: DA-Multi, Avg 0'1‘(6) 0.15 0'3(6) 0.1
Max 1.0 0.45 0.9 0.3
P&T Avg
Hax
Alkaline Cleanifi)
Batch & Cont. Avg
Hax
Hot Coating (All coating operations) 1)
S, S&Misc. wo/scurb. Avg 0.15 0.1 0.02(7)
Max 0.45 0.3 0.06
W/Fast wo/scrub Avg 0.15 0.1 0.02(7)
) Max 0.45 0.3 0.06{7)
Fume Scrub. Avg 0.15 0.1 0.02(7)
Max 0.45 0.3 0.06

NOTE: pH is also regulated in all subcategories and is limited to 6.0 - 9.0 standard units.

(1) This pollutant is limited only at NSPS.

(2) These values apply to the NSPS treatment level.

(3) These values apply to the PSNS treatment level.

(4) This pollutant is allowed only when these wastes are treated in combination with cold rolling mill wastes.

(5) The fume scrubber allowance shall be applied to each fume scrubber associated with a pickling or
hot coating operation.

(6) This pollutant shall apply in lieu of lead and zinc when cold rolling wastewaters are treated with descaling or combination
acid pickling wastewaters.

(7) This pollutant shall apply only to those galvanizing operations which discharge wastewaters from a chromate rinse step.
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TABLE 1-6

PSNS/NSPS SUMMARY
IRON & STEEL INDUSTRY

PSNS/NSPS (kg/kkg x 10>)

Selected Discharge ( () Phenol Toxic Organics
Subcategory option  Flow (6D 158 08 ¢!)  pwmonia  Chlorine Gap) @ GS) (13 (@D
Cokemaking 2)
Iron & Steel Avg NSPS-1 153 8940 - 1600 3.19 - - -
%) Max 17200 638 5430 6.38 3.19 3.19 3.19
Iron & Steel Avg PSNS-1 103 3220 2150
(2) Max 6450 4390
Merchant Avg NSPS-1 170 9930 - 1770 : 3.55 - - -
Iy Max 19200 709 6030 7.09 3.55 3.55 3.55
Merchant Avg PSNS~-1 120 3750 2500
Max 7510 5010
Beehive Avg BPT Only
Max
Sintering Avg NSPS-1 120 751 - 501 - 5.01
Max PSNS-2 2000 501 1500 25.0 10.0
Ironmaking
Iron Avg NSPS-5 70 438 - 292 - 2.92
HMax PSNS-5 1170 292 876 14.6 5.84
Ferromanganese Avg Reserved
Max
Steelmaking
BOF :Semi-Wet Avg Reserved
Max
BOF:Wet—-Open Combustion Avg NSPS-2 110 1150
Max PSNS-3 3210
BOF :Wet-Supp. Combustion Avg NSPS-2 50 522
Max PSNS-3 1460
Open Hearth-Wet Avg NSPS-2 110 1150
Max PSNS-3 3210
EAF :Semi-Wet Avg Reserved
Max
EAF: Vet Avg  NSPS-2 110 1150
Max PSNS-3 3210
Vacuum Degassing Avg NSPS-1 25 261
Hax PSNS-2 730
Continuous Casting Avg NSPS-1 25 261 104
Hax PSNS-1 730 313
Hot Forming
Prim.: C&S w/os Avg - NSPS-1 90 563 -
Max 1500 375
Prim: C&S w/s Avg NSPS-1 140 a7é -
Max 2340 584
Sect: Carb. Avg RSPS-1 200 1250 -
Max 3340 834
Sect: Spec. Avg NSPS-1 130 814 -
Max 2170 542
Flat: HS&S (C&S) Avg NSPS-1 260 1630 -
Max 4340 1080
Flat: Plate-Carb. Avg  NSPS-1 140 876 -
Max 2340 584
Flat: Plate-Spec. Avg NSPS-1 60 375 -
Max 1000 250
Pipe & Tube Avg  NSPS-1 220 1380

Max 3670 918
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TABLE 1-6

PSNS/NSPS SUMMARY
1RON & STEEL INDUSTRY
PAGE 1 CONT.

Subcategory

Cokemaking

Iron & SLeel(Z)

lron & Steel(a)

Herchnnt(z)

Herchant(a)
Beehive

Sintering

Ironmaking
Iron

Ferromanganese

Steelmaking
BOF: Semi-Wet

BOF: Wet-Open Combustion
BOF :Wet-Supp. Combustion
Open Hearth Wet
EAF: Semi-Wet
EAF: Wet
Vacuum Degassing
Continuous Casting

Hot Forming
Prim.: C&S w/os

Prim.: C&S w/s
Sect.: Carb.
Sect.: Spec.
Flat: HS&S (C&S)
Flat: Plate-Carb.
Flat: Plate-Spec.

Pipe & Tube

Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg

Avg
Max

Avg
Max
Avg
Max

Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max

PSNS/NSPS (kg/kkg x 1075)
Cr CN(T) Pb Ni Zn
(119) Qaz1) (122) (126) (128) et

351

638

859

1720

390

709

1000

2000

50.1 12.5 15.0

100 37.5 45.1

29.2 7.30 8.76

58.4 21.9 26.3
13.8 20.7
41.3 62.0
6.26 9.39
18.8 28.2
13.8 20.7
41.3 62.0
13.8 20.7
41.3 62.0
3.13 4.69
9.39 14.1
3.13 4.69
9.39 14.1
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TABLE I-6

PSNS/NSPS SUMMARY
IRON & STEEL INDUSTRY
PAGE 2

Subcategory

Salt Bath-Descal.
Ox.-Bat. S&P

Ox.-Bat. R&W
Ox.-Bat. P&T
Ox.-Cont.
Red.-Bat.
Red.-Cont.

Sulf, Acid Pickl.
Rod, Wire, Coil

Bar, Billet, Bloom
Strip, Sheet, Plate
Pipe, Tube & Other
(5)

Fume Scrubber

HC1 Acid Pickl.
Rod, Wire, Coil

Strip, Sheet, Plate
Pipe, Tube & Other
(5)

Fume Scrubber’

Comb-Acid Pickl.
Rod, Wire, Coil

Bar, Billet, Bloom
Cont.-S, S&P
Bat.-S, S&P

Pipe, Tube & Other
(5)

Fume Scrubber

Cold Forming
CR: Recir-Sing.

CR: Recir-Multi.

CR: Comb.

Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Hax
Avg
Max

Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max

Avg
Max
Avg
Max
Avg
Max
Avg
Max

Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max

Avg
Max
Avg
Max
Avg
Max

PSNS/NSPS (kg/kkg x 107°)

Selected Discharge m M (1) Phenol
Option Flow (GPT) TSS 0&G Ammonia Chlorine (4AAP)
NSPS-1 700 8760
PSNS-1 . 20400
NSPS-1 420 5260
PSNS-1 12300
NSPS-1 1700 21300
PSNS-1 49600
NSPS~1 330 4130
PSNS-~1 9640
NSPS-1 325 4070
PSNS-1 9490
NSPS-1 1820 22800
PSNS-1 53200
NSPS-1 50 626 zosz‘;;
PSNS-1 1460 626(6)
NSPS-1 30 375 125(6)
PSNS-1 876 375(6)
NSPS-1 40 501 167(6)
PSNS-1 1170 501(6)
NSPS~1 70 876 292(6)
PSNS-1 2040 876 %)
NSPS-1 15 GPM 245000 81900 (&)
PSNS-1 572000 245000
NSPS-1 60 751 25022;
PSNS-1 1750 751(5)
NSPS-1 40 501 167(6)
PSNS-1 1170 501(5)
NSPS-1 110 1380 459 (&)
PSNS-1 3210 1380 (%)
NSPS-1 15 GPM 245000 81900 (8)
PSNS-1 572000 245000
NSPS-1 70 876 292523
PSNS-1 2040 876(6)
NSPS-1 40 501 167(6)
PSNS-1 1170 501(a)
NSPS-1 170 2130 709 (%)
PSNS-1 4960 213?&)
NSPS-1 60 751 ZSO(a)
PSNS-1 1750 751(&)
NSPS-1 100 1250 417 (&)
PSNS-1 2920 1250 (8)
NSPS-1 15 GPM 245000 81900 (&)
PSNS-1 572000 245000
NSP§-1 5 62.6 20.9
PSNS-1 125 52.2
NSPS-1 10 125 41,7
PSNS-1 250 104
NSPS-] 130 1630 542
PSNS-1 3250 1360

Toxic Organics

(4)

(55) (13

0.21
0.42

5.42

(85)

0.31
0.63

8.13
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TABLE 1-6

PSNS/NSPS SUMMARY
IRON & STEEL INDUSTRY
PAGE 2 CONT.

Subcategory

Salt Bath-Descal.
Ox.-Bat. S&P

Ox.-Bat. R&W
Ox.-Bat. P&T
Ox.-Bat. Cont.
Red.~Bat.
Red.Cont.

Sulf, Acid Pickl.
Rod, Wire, Coil

Bar, Billet, Bloom

Strip, SheelL, Plate
Pipe, Tube & Other

(5)

Fume Scrubber

HCl Acid Pickl.
Rod, Wire, Coil

Strip, Sheet, Plate
Pipe, Tube & Other
(5)

Fume Scrubber

Comb-Acid Pickl.
Rod, Wire, Coil

Bar, Billet, Bloom
Cont .-S, S&P
BalL.-S, S&P

Pipe, Tube & Other
(5)

Fume Scrubber

Cold Forming
CR: Recir-Sing.

CR: Recir-Multi.

CR: Comb.

Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max

Avg
Max
Avg
Max
Avg
Max
Avg
Max

* Avg

Max

Avg
Max
Avg
Max
Avg
Max
Avg
Max

Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max

Avg
Max
Avg
Max
Avg
Max

PSNS/NSPS (kg/kkg x 107)
Cr CN(T) Pb Ni Zn
(119) (121) (122) (124) (128)
117 87.6
292 263
70.1 52.6
175 158
284 213
709 638
55.1 41.3
138 124
54.2 33.9 40.7
136 102 122
304 190 228
759 569 683
3.13 2.09
9.39 6.26
1.88 1.25
5.63 3.75
2.50 1.67
7.51 5.01
4.38 2.92
13.1 8.76
1230 819
3680 2450
3.75 2.50
11.3 7.51
2.50 1.67
7.51 5.01
6.88 4.59
20.7 13.8
1230 819
3680 2450
11.7 8.76
29.2 26.3
6.68 5.01
16.7 15.0
28.4 21.3
70.9 63.8
10.0 7.51
25.0 22.5
16.7 12.5
41.7 37.5
3270 2450
8190 7350
0.832:; 0.31 0.63(%) 0.21
2.09{8) 0.94 1.88¢®) 0.63
1.67¢¢) 0.63 l.zsf:; 0.42
41703 1.88 3.75(¢) 1.25
2L.7 ) 8.14 16.3 3 5.42
54.2 2%.4 48.8 16.3
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TABLE 1-6

PSNS/NSPS SUMMARY
IRON & STEEL INDUSTRY
PAGE 3

Subcategory

Cold Forming
CR: DA-Sing.

CR: DA-Multi.
Pipe & Tube

Alkaline Cleanj
Bat. & Conl..t”

Hot Coating-inc. all coat
S, S&Misc. wo/scrub
W/Fast wo/scrub

(5)

Fume Scrubber

Avg
Max
Avg
Max
Avg
Max

Avg

Avg
Max
Avg
Max
Avg
Max

PSNS/NSPS (kg/kkg x 1075)

Selected Discharge . Phenol
option Flow (GPT) 155 08¢V  Apmonia  chlorine!!)  (4aaP)
NSPS-1 25 313 104
PSNS-1 626 261
NSPS-1 290 3630 1210
PSNS-1 7260 3020
BPT Only
NSPS-1 50 626 209
1460 626
NSPS-1 150 1880 626
PSNS-1 4380 1880
NSPS-1 600 7510 2500
PSNS-1 17500 7510
RSPS-1 15 GPM 245000 81900
PSNS-1 572000 245000

(4)

Toxic Organics

(55)

1.04

12.1

a3
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TABLE 1-6

PSNS/NSPS SUMMARY -
1RON & STEEL INDUSTRY

PAGE 3 CONT.

PSNS/NSPS (kg/kkg x 10 )

Cr oN(T) Pb Ni Zn +6
Subcategory (119) (121) (122) (124) (128) Cr
Formi
c°é:= SZTQ'E;. Avg 4.17%9) 1.56 3.13(8) 1.04
Max 10.4{%) 4.69 9.39{8) 3.13
CR: DA-Multi. Avg 48.?6) 18.1 36'?6) 12.1
Max 121 54.4 109 36.3
Pipe & Tube Avg
Max
Alkaline Cleaning
Bat. & Cont. Avg
Max
Hot Coat-inc. all coat N
S, S&Misc. wo/scrub Avg 9.39 6.26 1.25(7)
Max 28.2 18.8 3.75
W/Fast wo/scrub Avg 37.5 25.0 5.012;;
) Max 113 75.1 15. 7
Fume Scrubbers Avg ‘ 1230 819 163(7)
Max 3680 2450 490

NOTE: pH is also regulated in all subcategories and is limited to 6.0 - 9.0 standard units.

(1) This pollutant applies only to the NSPS treatment level.

(2) These vslues apply to the NSPS treatment level.

(3) These values apply to the PSNS treatment level.

(4) This load is allowed only when these wastes are trested in combination with cold rolling mill wastes.

(5) The fuwe acrubber sllowance shall be_gpplied to each fume scrubber associated with s pickling or hot coating operation.
The load is expressed in kg/day x 10 ~. :

(6) This load shall be applied in lieu of those for lesd and rinc when cold rolling wastewaters are treated with descaling or
combination acid pickling wastewaters. ’

(7) The load for hexavalent chromium shall apply only to those galvsnizing operations which discharge wastewster from a chromate
rinse step.



Subcategory

Cokemaking
Iron & Steel

Merchant

Beehive

Sintering

Ironmaking
Iron

Ferromanganese

SLeelmaking
BOF : Semi-Wet

BOF :WelL~Open
Combustion

BOF :WeL~Suppressed
CombusLion

Open HearLh-Wet
Eleec. Arc Furnace:
Semi~Wet

Elec. Arc Furnace:
Wel

Vacuum Degassing

Continuous Casting

Avg
Max

Avg
Max

Avg
Max

Avg

Avg
Max

Avg
Max
Avg

Max

Avg
Max

Avg
Max

Avg
Max

Avg
Max

Avg
Max

Avg
Max

Avg

TABLE I-7

PSES CONCENTRATION AND FLOW SUMMARY
IRON AND STEEL INDUSTRY

PSES Effluent Concentration (mg/l)

Dis—
charge
OpLion Flow Phenal +6
Selected  (GPT) Ammonia  (4AAP) CN-T ccr” Cr N In Pb
1 103 75 50 20
150 100 40
1 120 75 50 20
150 100 40
BPT 0
2 120 10 0.1 1 0.3 0.25
30 0.2 2 0.9 0.75
5 70 10 0.1 1 0.3 0.25
30 0.2 2 0.9 0.75
Reserved
BPT 0
3 110 0.45 0.3
1.35 0.9
3 50 0.45 0.3
1.35 0.9
3 110 0.45 0.3
1.35 0.9
BPT 0
3 110 0.45 0.3
1.35 0.9
2 25 0.45 0.3
1.35 .9
2 25 0.45 .

Toxic

Organics

35

3
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TABLE 1-7
PSES CONCENTRATION AND FLOW SUMMARY
IRON AND STEEL INDUSTRY

PAGE 2
Option
Subcategory Selected
Hot Forming
Priwmary:Carbon & Avg Subject
Spec. w/o scarf. Max
Primary:Carbon & Avg Subject
Spec. w/ scarf. Max
Section:Carbon Avg Subject
Max
Section: Specialty Avg Subject
Max
Flat :Hot Strip & Avg Subject
Sheet (Carbon & Max
Specialty)
Flat:Plate—-Carbon Avg Subject
Max
Flat:Plate-Spec. Avg Subject
Max
Pipe & Tube Avg Subject
Max
Salt Bath Descaling
Oxidizing-Batch, Avg 1
Sheet & Plate Max
Oxidizing-Batch, Avg 1
Rod & Wire Max
Oxidizing-Batch, Avg 1
Pipe & Tube Max
Oxidizing-Cont. Avg 1
Max
Reducing-Batch Avg 1
Max
Reducing-Continuous Avg 1

Max

Dis-
charge

-Flow

(GPT)

to

to

to

to

to

to

to

to

Gener al

General

General

General

General

General

General

General

700

420

1700

330

325

1820

PSES Effluent Concentration (mg/1)

Toxic
Phenol Organics +6 Organics
Ammonia  (4AAP) CR-T cr °  Cr Ni Zn Pb 55 85

Pretreatment Standards

Pretreatment

Pretreatment

Pretreatment

Pretreatment

Pretreatment

Pretreatment

Pretreatment

Standards

Standards

Standards

Standards

Standards

Standards

Standards

(=] (- =] (==} [-N-]
. . N .
C-RV] O W O W O W

oo
.
L~

(==}
L- V)
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TABLE I-7
PSES CONCENTRATION AND FLOW SUMMARY
IRON AND STEEL INDUSTRY

PAGE 3
PSES Effluent Concentration (mg/1)
Dis-
charge Toxic
Option Flow Phenol Organics .6 Organics
Subcategory Selected  (GPT) Ammonia  (4AAP) CR-T Cr Cr Ni Za Pb 55 85
Sulfuric Acid Pickl.
Rod, Wire & Coil Avg 1 280 0.1 0.15
Max 0.3 45
Bar, Billet & Bloom Avg 1 90 0.1 0.15
Max 0.3 0.45
Strip, Sheet & Avg 1 180 0.1 0.15
Plate Max 0.3 0.45
Pipe, Tube & Other Avg 1 500 0.1 0.15
Max 0.3 0.45
Fume Scrubber(!)  Avg 1 15 GPH 0.1  0.15
Max 0.3 0.45
HC1 Acid Pickl.
Rod, Wire & Coil Avg 1 490 0.1 0.15
Max 0.3 0.45
Strip, Sheet & Avg 1 280. 0.1 0.15
Plate Max 0.3 0.45
Pipe, Tube & Other Avg 1 1020 0.1  0.15
Max 0.3 0.45
Fume Scrubber(l) Avg 1 15 GPM 0.1 0.15
Max 0.3 0.45
Acid Regeneration Avg 1 100 GPM 0.1 0.15
Max 0.3 0.45
Combination Acid Pickl.
Rod, Wire & Coil Avg 1 510 0.4 0.3
Max 1.0 0.9
Bar, Billet & Bloom Avg 1 230 0.4 0.3
Max 1.0 0.9
Cont .~Strip, Sheet Awvg 1 1500 0.4 0.3
Sheet & Plate Max 1.0 0.9
Batch-Strip, Sheet Avg 1 460 0.4 0.3
& Plate Max 1.0 0.9
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TABLE 1-7
PSES CONCENTRATION AND FLOW SUMMARY
IRON AND STEEL INDUSTRY

PAGE 4
PSES_Effluent Concentration (mg/1)
Dis-
charge Toxic
Option Flow Phenol Organics +6 Organics
Subcategory Selected (GPT) Ammonia  (4AAP) CN-T ¢r - Cr  Ni Zn P 55 85
Pipe, TuBe & Other Avg 1 770 0.4 0.3
Products Max 1.0 0.9
Fume Scrubber'!?  avg 1 15 GPM 0.4 0.3
Max * 1.0 0.9
Cold Forming %3 2)
Cold Rolling:Recir Avg 1 5 0-4(2) 0.3(2) 0.1 0.15 - -
Single Stand Max 1.0 0.9 0.3 0.45 0.1 0.15
Cold Rolling:Recir Avg 1 25 0.422; 0.322; 0.1 0.15 - -
Multi Stand Max 1.0 0.9 0.3 0.45 0.1 0.15
Cold Rolling: Avg 1 300 o.kfig 0.3 0.1 015 - -
Combination Max 1.0 0.9 0.3 0.45 0.1 0.15
Cold Rolling:Direct Avg 1 90 o.afig 0.352; 0.1  0.15 - -
Appl. Single Stand Max 1.0022 0.9'22 0.3 0.45 0.1 0.15
Cold Rolling:Direct Avg 1 400 o.afgg o.3§§; 0.1 0.15 -~ -
Appl. Multi Stand Max 1.0 0.9 0.3 0.45 0.1 0.15
Pipe & Tube Avg BPT 0
Max
Alkaline Cleaning
Batch Avg Subject to General Pretreatment Standards
Max
Continuous Avg Subject to General Pretreatment Standards
Max
Hot Coating
(Includes all abating
operations) 3
Strip/Sheet/Misc. Avg 2 600 0.02(3) 0.1 0.15
wo/scrubbers Max 0.06 0.3 0.45
Wire/Fasteners Avg 2 2400 o.ozzgg 0.1 0.15
wo/scrubbers Max 0.06 0.3 0.45
Fume Scrubbers aAvg 2 15 GPM o.ozfgg 0.1 0.15
Max 0.06 0.3 0.45
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TABLE I-7

PSES CONCENTRATION AND FLOW SUMMARY
IRON AND STEEL INDUSTRY

PAGE 5

(1) The fume scrubber allowance shall be applied to each fume scrubber associated with a pickling or hot coating operation

(2) This pollutant shall apply in lieu of lead and zinc when cold rolling wastewates are treated with descaling or combination acid
pickling wastewaters. .

(3) This pollutant shall apply only to those galvanizing operations which discharge wastewaters from a chromate rinse step.
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TABLE I-8

PSES SUMMARY
IRON & STEEL INDUSTRY

PSES (kg/kkg x 107°)

Selected Discharge Phenol _Toxic Organics Cr CN(T) Pb Ni Zn 6
Subcategory Option ~ Flow (GPT)  Ammonia Chlorime (4AAP) _(55)  (85) _(119) (121) (122) _(124) (128) _cc*
Cokemaking .
Iron & Steel Avg 1 103 3220 2150 859
Max 6450 4300 1720
Merchant Avg 1 120 3750 2500 1000
Max 7510 5010 2000
Beehive Avg  BPT (]
Max
Sintering Avg 2 120 501 5.01 50.1 12.5 15.0
Max 1500 10.0 100 37.5 45.1
Ironmaking
Iron Avg 5 70 292 2.92 29.2 7.30 8.76
Max 876 5.84 58.4 21.9 26.3
Ferromanganese Avg  Reserved
Max
Steelmaking )
BOF: Semi-Wet Avg BPT [}
Max .
BOF: Wet-Open Avg 3 110 13.8 20.7
Max 41.3 62.0
BOF: Wel-Suppressed Avg 3 50 6.26 9.39
Max 18.8 28.2
Open Hearth - Wet Avg 3 110 13.8 20.7
Max 41.3 62.0
EAF: Semi-Wet Avg BPT (]
Max «
EAF: Wel Avg 3 110 13.8 20.7
Max . 41.3 62.0
Vacuum Degassing Avg 2 25 3.13 4.69
Max 9.39 14.1
Continuous Casting Avg 2 25 3.13 4.59
Max ) 9.39 14,1
Hot Forming
Prim.: C&S w/o s Avg Subject to General Pretreatment Standards
Max
Prim.: C&S w/s Avg Subject to General Pretreatment Standards
Max
Section: Carbon Avg Subject to General Pretreatment Standards
Max
Section: Specialty Avg Subject to General Pretreatment Standards
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TABLE 1-8
PSES SUMMARY
IRON & STEEL INDUSTRY

PAGE 2 Y
PSES (kg/kkg x 107°)
Selected Discharge Phenol Toxic Organics Cr CN(T) Pb Ni Zn +6
Subcategory Option Flow (GPT) Ammonia Chlorine (4AAP)  (55) (85) (119) (121) (122) (124) (128) Cr
Flat: HS&S (C&S) Avg Subject to General Pretreatment Standards
Max
Flat: Plate-Carbon Avg Subject to General Pretreatment Standards
Max
Flat: Plate-Specialty Avg Subject to General Pretreatment Standards
Max
Pipe & Tube Avg  Subject to General Pretreatment Standards
Max
Salt Bath Descaling .
Ox.-Bat . S&P Avg 1 700 - 117 87.6
Max 292 263
Ox.-Bat. R&W Avg 1 420 - 70.1 52.6
Max 175 158
Ox.-Bat. P&T Avg 1 1700 284 213
Max 709 638
Ox.-Cont. Avg 1 330 55.1 41.3
Max 138 124
Red.-Bat. Avg 1 325 54.2 33.9 40.7
Max 136 102 122
Red.-Cont. Avg 1 1820 304 190 228
Max 759 569 683
Sulfuric Acid Pickling B
Rod, Wire & Coil Avg 1 280 17.5 11.7
Max 52.6 35.0
Bar, Billet & Bloom Avg 1 90 5.63 3.75
Max 16.9 11.3
Strip, Sheet & Plate Avg 1 180 11.3 7.51
Max 33.8 22.5
Pipe, Tube & Other Avg 1 500 31.3 20.9
(1) Max 93.9 62.6
Fume Scrubber Avg 1 15 GPM 1230 819
. Max 3680 2450
Hydrochloric Acid Pickling
Rod, Wire & Coil Avg 1 490 30.7 20.4
Max 92.0 61.3
Strip, Sheet & Plate Avg 1 280 17.5 11.7
Max 52.6 35.0
Pipe, Tube & Other Avg 1 1020 - 63.8 42.6
) Max 192 128
Fume Scrubber! Avg 1 15 GPM 1230 819
L) Max 3680 2450
Acid Regeneration Avg 1 100 GPM 8190 5450

Max 24500 16300
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TABLE 1-8

PSES SUMMARY

IRON & STEEL INDUSTRY
PAGE 3

Subcategory

Combination Acid Pickling
Rod, Wire § Coil

Bar, Billet & Bloom
Continuous-§, S&P
Bat.-S, S&P

Pipe, Tube & Qther
(1)

Fume Scrubber

Cold Forming
CR: Recir.-Single Stand

CR: Recir.-Multi Stand
CR: Combination
CR: DA-Single Stand
CR: DA-Multi Stand
Pipe & Tube
Alkaline Cleaning
Batch
Cont inuous
Hot Coating (includes
all coating operstions)
SS&M w/o0 scrubbers
W&F w/o scrubbers

1)

Fume Scrubbers

Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max

Avg
Max
Avg
Max
Avg
Max
Avg

Avg
Max
Avg
Max

Avg
Max
Avg
Hax

Avg
Max
Avg
Max
Avg
Max

PSES (kg/kkg x 107°)
Selected Discharge Phenol Toxic Organics Cr CN(T) Pb Ni Zn
Option Flow (GPT) Ammonia Chlorine (4AAP) _(55) (85) (119) (21) (122) (124) (128) et
1 510 85.1 63.8
213 192
1 230 8.4 28.8
96.0 86.4
i 1500 250 188
626 563
1 460 76.8 57.6
192 173
1 770 129 96.4
322 289
1 15 GPM 3270 2450
8190 7350
1 5 - - 0-83223 0.31 o.63§§; 0.21
0.21 0.31 2.09(2) 0.94 1.88(2) 0.63
1 25 - - h.l7(2) 1.56 3.13(2) 1.04
1.04 1.56 lo.h(z) 4.69 9.39(2) 3.13
1 300 - - 50.%2) 18.8 37. 2) 12.5
12.5 18.8 125 S 56,3 113 2) 37.5
1 90 - - 15.0(2) 5.63 ll.3(2) 3.75
3.75 5.63 37.5(2) 16.9 33.8(2) i1.3
1 400 - - 66. 2) 25.0 50.{2) 16.7
16.7 25.0 167 75.1 150 50.1
BPT 0
Subject to General Pretreatment Standards
Subject to General Pretreatment Standards
1 600 37.5 25.0 5.01¢%)
113 75.1  15.0'®
1 2400 150 100 20.0(3)
451 300 60.3%Y
1 15 GPM 1230 819 1632
3680 2650 490t
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TABLE I-8

PSES SUMMARY

IRON & STEEL INDUSTRY
PAGE 4

(1) The fume scrubber allowance shall be applied to each fume scrubber aggociated with a
pickling or hot coating operation. Load is expressed in kg/day x 10 ~.

(2) This load shall apply in lieu of lead and zinc when cold rolling wastewaters are treated
with & descaling or combination acid pickling wastewaters.

(3) This load shall apply to those galvanizing operations which discharge wastewaters from
a chromate rinse step.



TABLE I-9

BCT CONCENTRATION AND FLOW SUMMARY
IRON & STEEL INDUSTRY

BCT Effluent

Discharge Conc, (mg/1)
Subcategory Flow (GPT) TSS 0&G
Cokemaking
Iron & Steel-Biological Avg 225 140 11.6
Max 270 34.8
Iron & Steel-Physical Chemical Avg 175 179 14.9
Max 346 44.8
Merchant-Biological Avg 240 140 11.6
Max 270 34.8
Merchant-Physical Chemical Avg 190 177 14.6
Max 341 43.9
Beehive Avg BPT
Max
Sintering Avg Reserved
Max
Ironmaking
Iron Avg Reserved
Max
Ferromanganese Avg Reserved
Max
Steelmaking
BOF: Semi-wet Avg BPT
Max
BOF: Wet—-Open Combustion Avg Reserved
Max
BOF: Wet-Suppressed Combustion Avg Reserved
Max
Open Hearth: Wet Avg Reserved
Max
Electric Arc Furnace: Semi-wet Avg BPT
Max
Electric Arc Furnace: Wet Avg Reserved
Max
Vacuum Degassing Avg Reserved
Max
Continuous Casting Avg Reserved
Max
Hot Forming
Primary: Carbon & Spec. w/o Scarfers Avg 897 15 -
Max 40 10
Primary: Carbon & Spec. w/Scarfers Avg 1326 15 -
Max 40 10
Section: Carbon Avg 2142 15 -
Max 40 10
Section: Specialty Avg 1344 15 -
Max 40 10

(V2]
wu



TABLE I-9

BCT CONCENTRATION AND FLOW SUMMARY
IRON & STEEL INDUSTRY

PAGE 2

BCT Effluent
Discharge Conc. (mg/l)

Subcategory Flow (GPT) Tss 086
Hot Forming
Flat: Hot Strip & Sheet (Carbon & Spec.) Avg 2560 15 -
Max 40 10
Flat: Plate-Carbon Avg 1360 15 -
Max 40 10
Flat: Plate-Specialty Avg 600 15 -
Max 40 10
Pipe & Tube Avg 1270 15 -
Max 40 10
Salt Bath Descaling
Oxidizing: Batch, Sheet & Plate Avg 700 30 -
Max 70 -
Oxidizing: Batch, Rod & Wire Avg 420 30 -
Max 70 -
Oxidizing: Batch, Pipe & Tube Avg 1700 30 -
Max 70 -
Oxidizing: Continuous Avg 330 30 -
70 -
Reducing: Batch Avg 325 30 -
Max 70 -
Reducing: Continuous Avg 1820 30 -
Max 70 -
Sulfuric Acid Pickling
Rod, Wire & Coil Avg 280 30 10¢1)
Max 70 30¢1)
Bar, Billet & Bloom Avg 90 30 10(1)
Max 70 30 )
Strip, Sheet & Plate Avg 180 30 10§1
Max 70 30 1
Pipe, Tube & Other Avg 500 30 1041
(2) Max 70 308;
Fume Scrubber Avg 15 GPM 30 10(1)
Max 70 30
Hydrochloric Acid Pickling (1)
Rod, Wire & Coil Avg 490 30 10(1)
Max 70 30(1)
Strip, Sheet & Plate Avg 280 30 10(1)
Max 70 30(1)
Pipe, Tube & Other Avg 1020 30 10 )
. Max 70 30(1)
Fume Scrubber Avg 15 GPM 30 10(1)
Max 70 30
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TABLE I-9

BCT CONCENTRATION AND FLOW SUMMARY
IRON & STEEL INDUSTRY

PAGE 3

BCT Effluent
Discharge Conc. (mg/1)

Subcategory Flow (GPT) TSS 0&G
Hydrochloric Acid Pickling
Acid Regeneration Avg 100 GPM 30 1021)
Max 70 30
Combination Acid Pickling
Rod, Wire & Coil Avg 510 30 1083
Max 70 30(1)
Bar, Billet & Bloom Avg 230 30 10(1)
Max 70 30(1)
Continuous: Strip, Sheet & Plate Avg 1500 30 10
Ma 70 301
x 1)
Batch: Strip, Sheet & Plate Avg 460 30 10(1)
Max 70 30
. (1)
Pipe, Tube & Other Avg 770 30 10
(1)
(2) Max 70 30(1)
Fume Scrubber Avg 15 GPM 30 10(1)
Max 70 30
Cold Forming
Cold Rolling: Recir.-Single Stand Avg S 30 10
Max 60 25
Cold Rolling: Recir.-Multi Stand Avg 25 30 10
Max 60 25
Cold Rolling: Combination Avg 300 30 10
Max 60 25
Cold Rolling: Direct Appl.-Single Stand Avg 90 30 10
Max 60 25
Cold Rolling: Direct Appl.-Multi Stand Avg 400 30 10
Max 60 25
Pipe & Tube Avg BPT
Max
Alkaline Cleaning
Batch Avg 250 30 10
Max 70 30
Continuous Avg 350 30 10
Max 70 30
Hot Coating-(all coating operations)
Strip, Sheet & Misc. wo/Scrubbers Avg 600 30 10
Max 70 30
Wire & Fasteners wo/Scrubbers Avg 2400 30 10
(2) Max 70 30
Fume Scrubbers 2 Avg 100 GPM 30 10
Max 70 30

57



TABLE I-9

BCT CONCENTRATION AND FLOW SUMMARY
IRON & STEEL INDUSTRY

PAGE 4

Note: pH is also regulated in all subcategories and is limited to 6.0 to 9.0 standard
units.

(1) This pollutant applies only when these wastes are treated in combination with cold
rolling mill wastes.

(2) The fume scrubber allowance shall be applied to each fume scrubber associated with
a pickling or hot coating operation.

58



TABLE I-10

BCT EFFLUENT LIMITATIONS SUMMARY
IRON & STEEL INDUSTRY

BCT Effluent
Discharge Limitations (kg/kkg)

Subcategory Flow (GPT) TSS 0&G
Cokemaking
Iron & Steel-Biological Avg 225 0.131 0.0109
Max 0.253 0.0327
Iron & Steel-Physical Chemical Avg 175 0.131 0.0109
Max 0.253 0.0327
Merchant-Biological Avg 240 0.140 0.0116
Max 0.270 0.0348
Merchant-Physical Chemical Avg 190 0.140 0.0116
Max 0.270 0.0348
Beehive Avg BPT
Max ¢
Sintering Avg Reserved
Max
Ironmaking
Iron Avg Reserved
Max
Ferromanganese Avg Reserved
Max
Steelmaking
BOF: Semi-wet Avg BPT
Max
BOF: Wet-Open Combustion Avg Reserved
Max
BOF: Wet-Suppressed Combustion Avg Reserved
Max
Open Hearth: Wet Avg Reserved
Max
Electric Arc Furnace: Semi-Wet Avg BPT
Max
Electric Arc Furnace: Wet Avg Reserved
Max
Vacuum Degassing Avg Reserved
Max
Continuous Casting Avg Reserved
Max

-



TABLE I-10

BCT EFFLUENT LIMITATIONS SUMMARY
IRON & STEEL INDUSTRY
PAGE 2
Subcategory
Hot Forming
Primary: Carbon & Spec. w/o Scarfers Avg
Max
Primary: Carbon & Spec. w/Scarfers . Avg
Max
Section: Carbon Avg
Max
Section: Specialty Avg
Max
Flat: Hot Strip & Sheet (Carbon & Spec.) Avg
. Max
Flat: Plate-Carbon Avg
Max
Flat: Plate-Specialty Avg.
Max
Pipe & Tube Avg
Max
Salt Bath Descaling
Oxidizing: Batch, Sheet & Plate Avg
Max
Oxidizing: Batch, Rod & Wire . Avg
Max
Oxidizing: Batch, Pipe & Tube Avg
Max
Oxidizing: Continuous Avg
Max
Reducing: Batch Avg
' Max
Reducing: Continuous ‘ Avg
Max
Sulfuric Acid Pickling
Rod, Wire & Coil Avg
Max
Bar, Billet & Bloom Avg
Max
Strip, Sheet & Plate Avg
Max
Pipe, Tube & Other Avg
Max

N -

BCT Effluent

Discharge Limitations (kg/kkg)
Flow (GPT) TSS 0&G
897 0.0561 -

0.150 0.0374
1326 0.0830 -

0.221 0.0553
2142 0.134 -

0.357 0.0894
1344 0.0841 -

0.224 0.0561
2560 0.160 -

0.427 0.107
1360 0.0851 -

0.227 0.0567
600 0.0375 -

0.100 0.0250
1270 0.0795 -

0.212 0.0530
700 0.0876 -

0.204 -
420 0.0526 -

0.123 -
1700 0.213 -

0.496 -
330 0.0413 -

0.0964 -
125 0.0407 -

0.0949 -
1820 0.228 -

0.532 -
280 0.0350 0.0117§1)

0.0818 0.0350 %i)
90 0.0113 0.00375 1

0.0263 0.0113' (]
180 0.0225 0.0075},)

0.0526 0.0225 )
500 0.0626 0.0209 13

0.146 0.0626



TABLE I-10

BCT EFFLUENT LIMITATIONS SUMMARY
IRON & STEEL INDUSTRY .
PAGE 3

Subcategory

Sulfuric Acid PifE}ing
Fume Scrubber

Hydrochloric Acid Pickling
Rod Wire & Coil

Strip, Sheet & Plate
Pipe, Tube & Other

(2)

Fume Scrubber
(2)

Acid Regeneration

Combination Acid Pickling
Rod Wire & Coil

Bar, Billet & Bloom
Continuous-Strip, Sheet & Plate
Batch-Strip, Sheet & Plate
Pipe, Tube & Other

(2)

Fume Scrubber

Cold Forming
Cold Rolling: Recirc.-Single Stand

Cold Rolling: Recirc.-Multi Stand
Cold Rolling: Combination

Cold Rolling: Direct Appl.-Single Stand
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Avg
Max

Avg
Max
Avg

Avg
Max
Avg
Max
Avg
Max
Avg
Max

Avg
Max
Avg
Max
Avg
Max
Avg
Max
Avg
Max

Avg
Max
Avg
Max
Avg
Max
Avg
Max

BCT Effluent

Discharge Limitations (kg/kkg)
Flow (GPT) TSs 0&G
15 GPM 2.45 o.a1?§§)
5.72 2.45
490 0.0613 o.ozoagi)
0.143 0.0613(1;
280 0.0350 0.0117¢ )
0.0818 0.0350(13
1020 0.128 0.04263
0.298 0.128° 1)
15 GPM 2.45 0.08} g
5.72 2.45()3
100 GPYM 16.3 5,451
38.1 16,310
510 0.0638 0.0213 13
0.149 0.0638
230 0.0288 0.0096?§§)
0.0672 0.0288 13
1500 0.188 0.0626. 1
0.438 0.188" ()
460 0.0576 0.0192 )
0.134 0.0576¢1)
770 0.0964 0.0321¢ 1)
0.225 0.0964 )
15 cPM 2.45 0.819))
5.72 2.45
5 0.000626  0.000209
0.00125 0.000522
25 0.00313 0.00104
0.00626 0.00261
300 0.0375 0.0125
0.0751 0.0313
90 0.0113 0.00375
0.0225 0.00939



TABLE 10
BCT EFFLUENT LIMITATIONS SUMMARY
IRON & STEEL INDUSTRY

PAGE 4
BCT Effluent
Discharge Limitations (kg/kkg)
Subcategory Flow (GPT) TSS 0&G
Cold Forming Cont.
Cold Rolling: Direct Appl.~Multi Stand Avg 400 0.0501 0.0167
Max 0.100 0.0417
Pipe & Tube Avg BPT
Max
Alkaline Cleaning
Batch - Avg 250 0.0313 0.0104
Max 0.0730 0,0313
Continuous Avg 350 0.0438 0.0146
Max 0.102 0.0438
Hot Coating-includes all coating operations
Strip, Sheet & Misc. wo/Scrubbers Avg 600 0.0751 0.0250
Max 0.175 0.0751
Wire & Fasteners wo/Scrubbers Avg 2400 0.300 0.100
(2) Max 0.701 0. 300
Fume Scrubbers Avg 100 GPM 16.3 5.45
Max 38.1 16.3

Note: pH is also regulated in all subcategories and is limited to 6.0 to 9.0 standard

units.

(1) This load applies only when these wastes are treated in combination with cold rolling

mill wastes.

(2) The fume scrubber allowance shall be applied to each fume scrubber associated with a

pickling or hot coating operatiot_l5
Load is expressed in kg/day x 10 ~.
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TABLE I-11

EFFLUENT LOAD SUMMARY
DIRECT AND INDIRECT DISCHARGERS

Effluent Loadings (tons/year)

Treatment Discharge Toxic Toxic
Subcategory Level Flow (MGD) Organics(l) Metals Other
A, Cokemaking Raw 32.5 23,200.8 128.8 67,088
BAT/PSES 27.5 704.8 35.0 5,974
B. Sintering Raw 99.2 78.8 317.5 960,420
BAT/PSES 7.7 6.0 5.1 462
C. Ironmaking Raw 864.0 19,948.2 34,935.5 2,546,149
BAT/PSES 17.2 5.4 12.0 1,260
D. Steelmaking Raw 273.3 12.3 22,220.4 1,231,042
BAT/PSES 20,5 1.2 32,5 1,300
E. Vacuum Degassing Raw 55.4 - 667.0 5,488
BAT/PSES 0.9 - 1.3 33
F. Continuous Casting Raw 233.2 - 575.4 30,193
BAT/PSES 1.1 - 2,2 45
G. Hot Forming Raw 3,974.4 - 52,964.9 6,510,673
BPT/PSES 1,543.2 - 123.1 19,852
H. Salt Bath Descaling Raw 1.1 - 191.2 503
BPT/PSES 1.1 - 0.9 26
I. Acid Pickling Raw 86.7 - 7,438 .4 358,422
BPT/PSES 69.1 - 56.5 2,955
J. Cold Forming Raw 76.5 365.0 332.0 2,792,058
BPT/PSES 28.3 4,3 21.7 945
K. Alkaline Cleaning Raw 17.5 1.2 6.7 425
BPT 17.5 1.2 5.3 492
L. Hot Coating Raw 30.4 - 2,098,1 4,992
BAT/PSES 23.9 - 12.8 755
Totals Raw 5,744.2 43,606.3 121,875.9 14,507,453
Treated 1,758.0 722.6 308.4 34,099

(1) Includes total cyanide and phenolic compounds (4AAP).
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TABLE I-12

EFFLUENT LOAD SUMMARY
IRON AND STEEL INDUSTRY - DIRECT DISCHARGES

Effluent Loadings (Tons/Year)

Treatment Discharge Toxic (1) Toxic

Subcategory Level Flow (MGD) Organics Metals Others

A. Cokemaking Raw 25.1 17,922.0 99.5 51,824
BPT 33.3 416.1 35.4 8,200
BAT-1 22.7 120.3 24.2 3,042

B. Sintering Raw 93.4 74.1 298.8 903,925
BPT 7.2 5.7 14.0 844
BAT-1 7.2 5.7 4.8 433

C. Ironmaking Raw 825.6 19,061.6 33,382.8 2,432,987
BPT 29,2 287.8 77.1 6,548
BAT-4 16.4 5.1 11.4 1,199

D. Steelmaking Raw 252,1 11.3 20,887.2 1,138,622
BPT 2) 18.9 1.1 116.0 2,250
BAT-2 18.9 1.1 29.7 1,202

E. Vacuum Degassing Raw 55.4 ~ 667.0 5,488
BPT 0.9 ~ 8.4 55
BAT-2 0.9 ~ 1.3 33

F. Continuous Casting Raw 199.9 - 493.2 25,880
BPT 4.4 - 10.8 333
BAT-2 0.9 ~ 1.7 35

G. Hot Forming Raw 3,679.9 - 49,460.4 6,052,741
BPT(3) 1,418.5 - 113.9 18,159
BAT 1,418.5 ~ 113.9 18,159

H. Salt Bath Descaling Raw 1.0 - 161.2 432
BPT(3) 1.0 - 0.8 22
BAT 1.0 - 0.8 22

I. Acid Pickling Raw 72.5 - 6,384.5 306,145
BPT(3) 58.4 - 48.4 2,524
BAT 58.4 -~ 48.4 2,524

J. Cold Forming Raw 73.3 356.9 320.6 2,787,508
BPT(3> 28.1 4.1 21.4 939
BAT 28.1 4.1 21.4 939
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TABLE I-12
EFFLUENT LOAD SUMMARY
IRON AND STEEL INDUSTRY - DIRECT DISCHARGES

PAGE 2
Effluent Loadings (Tons/Year)

Treatment Discharge Toxic (1) Toxic

Subcategory Level Flow (MGD) Organics Metals Others

K. Alkaline Cleaning Raw 12.4 0.9 4.8 302
BPT(A) 12.4 0.9 3.4 369
BAT 12,4 0.9 3.4 369

L. Hot Coating Raw 22.9 - 1,829.3 4,082
BPT (s) 22.8 - 12.2 724
BAT-1 18.3 - 9.8 580

Totals Raw 5,313.5 37,426.8 113,989.3 13,709,936
BPT 1,635.1 715.7 461.8 40,967
BAT 1,603.7 137.2 270.8 , 28,537

(1) Includes total cyanide and phenolic compounds (4AAP).

(2) BPT for semi-wet steelmaking operations.

(3) BAT is being promulgated at a level equal to BPT in this subcategory.
(4) BAT is not being promulgated in this subcategory.

(5) BAT is being promulgated only for those operations with fume scrubbers.

o
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Subcategory

A.

Tot

Cokemaking

Sintering

Ironmaking

Steelmaking

Vacuum Degassing

Cont inuous Casting

Hot Forming

Salt Bath Descaling

Acid Pickling

Cold Forming

Alkaline Cleaning

. Hot Coating

al

TABLE I-13

EFFLUENT LOAD SUMMARY
IRON AND STEEL INDUSTRY — INDIRECT DISCHARGES

Treatment
Level

Raw
PSES=~1

Raw
PSES-2

Raw
PSES-5

Raw
pses-3(2)
Raw

PSES-3

Raw
PSES-3

Raw
PSES(3)
Raw

PSES-1(BPT)

Raw
PSES-1(BPT)

Raw
PSES-1(BPT

Raw
PSES(s)
Raw
pses-2¢5)
Raw
PSES

Effluent Loadings (Tons/Year)

)(4)

Discharge Tox1c 1 Toxic

Flow (MGD) Organics Metals Others
7.4 5,278.8 29.3 15,264
4.8 584.5 10.8 2,932
5.8 4.7 18.7 56,495
0.5 0.3 0.3 29

38.4 886.6 1,552.7 113,162
0.8 0.3 0.6 61

21.2 1.0 1,333.2 92,420
1.6 0.1 2.8 98

* * * *

* * * *

33.3 - 82.2 4,313
0.2 - 0.5 10
294.5 - 3,504.5 457,932
124.7 - 9.2 1,693
0.1 - 30.0 71

0.1 - 0.1 4

14.2 - 1,053.9 52,277
10.7 - 8.1 431

3.2 8.1 11.4 4,550
0.2 0.2 0.3 6

5.1 0.3 1.9 123

5.1 0.3 1.9 123

7.5 - 268.8 910

5.6 - 3.0 175
430.7 6,179.5 7,886.6 797,517
154.3 585.4 37.6 5,562

*There are no indirect dischargers in this subcategory.

Includes total cyanide and phenolic compounds (4AAP).
PSES-1 for semi-wet steelmaking operations.
Only general pretreatment standards are being promulgated in this subcategory.

(1)
(2)
(3)
(4)

(5)

Only general pretreatment standards are being promulgated for cold worked
pipe and tube operations using water.

PSES~] for those operations without fume scrubbers.



II.

VOLUME 1
SECTION 1I1I
INTRODUCTION

Legal Authority

The regulation which this Development Document supports has been
promulgated by the Agency under authority of Sections 301, 304,
306, 307 and 501 of the Clean Water Act (the Federal Water
Pollution Control Act Amendments of 1972, 33 U.S.C §$§ 1251 et
seq., as amended by the Clean Water Act of 1977, P.L. 95-217)(the
Act"). This regulation has also been promulgated in response to
the "Settlement Agreement" in Natural Resources Defense Council,

Inc., et al. v Train, 8 ERC 2120 (D.D.C. 1976), modified, 12 ERC
1833 (D.D.C. 1979). ‘

Background
The Clean Water Act

The Federal Water Pollution Control Act Amendments of 1972
established a comprehensive program to "restore and maintain the
chemical, physical, and biological integrity of the Nation's
waters," Section 101(a). By July 1, 1977, existing industrial
dischargers were required to achieve "effluent limitations
requiring the application of the best practicable control
technology currently available" (BPT), Section 301(b)(1)(A); and,
by July 1, 1983, these dischargers were required to achieve
"effluent 1limitations requiring the application of the best
available technology economically achievable...which will result
in reasonable further progress toward the national goal of
eliminating the discharge of all pollutants" (BAT), Section
301(b)(2)(A). New industrial direct dischargers were required to
comply with Section 306 new source performance standards (NSPS)
based upon best available demonstrated technology; and new and
existing dischargers to publicly owned treatment works (POTWs)
were subject to pretreatment standards under Sections 307(b) and
(c) of the Act. While the requirements for direct dischargers
were to be incorporated into National Pollutant Discharge
Elimination System (NPDES) permits issued under Section 402:of
the Act, pretreatment standards were made enforceable directly
against dischargers to POTWs {indirect dischargers).

Although Section 402(a)(1) of the 1972 Act authorized the setting
of requirements for direct dischargers on a case-by-case basis,
Congress intended that, for the most part, control requirements
would be based upon regulations promulgated by the Administrator
of EPA. Section 304(b) of the Act required the Administrator to
promulgate reqgulations providing guidelines for effluent
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limitations setting forth the degree of effluent reduction
attainable through the application of BPT and BAT. Moreover,
Sections 304(c) and 306 of the Act required promulgation of
regulations for NSPS, and Sections 304(f), 307(b), and 307(c)
required promulgation of regulations for pretreatment standards.
In addition to these requlations for designated industry
categories, Section 307(a) of the Act required the Administrator
to promulgate effluent standards applicable to all dischargers of
toxic pollutants. Finally, Section 501(a) of the Act authorized
the Administrator to prescribe any additional regulations
"necessary to carry out his functions" under the Act.

The Agency was unable to promulgate many of these regulations by
the dates contained in the Act. 1In 1976, the Agency was sued by
several environmental groups, and in settlement of this lawsuit,
the Agency and the plaintiffs executed a "Settlement Agreement"
which was approved by the Court. This Agreement required the
Agency to develop a program and adhere to a schedule for
promulgating BAT effluent 1limitations guidelines, pretreatment
standards, and new source performance standards for 65 "priority"
pollutants and classes of pollutants for 21 major industries.
See Natural Resources Defense Council, Inc. v. Train, 8 ERC 2120
(D.D.C. 1976), as modified 12 ERC 1833 (D.D.C. 1979). :

On December 27, 1977, the President signed 1into 1law the Clean
Water Act of 1977. This law makes several important changes in
the Federal water pollution control program including several of
the basic elements of the Settlement Agreement program for toxic
pollution control. Sections 301(b)(2)(A) and 301(b)(2)(C) of the
Act now require the achievement by July 1, 1984 of effluent
limitations requiring application of BAT for "toxic" pollutants,
including the 65 "priority" pollutants and classes of pollutants
which Congress declared "toxic" under Section 307(a) of the Act.
Likewise, the Agency's programs for new source performance
standards and pretreatment standards are now aimed principally at
toxic pollutant controls. Moreover, to strengthen the toxics
control program, Section 304(e) of the Act authorizes the
Administrator to prescribe "best management practices" (BMPs) to
prevent the release of toxic and hazardous pollutants from plant
site runoff, spillage or leaks, sludge or waste disposal, and
drainage from raw material storage associated with, or ancillary
to, the manufacturing or treatment process.

In keeping with its emphasis on toxic pollutants, the Clean Water
Act of 1977 also revises the <control program for nontoxic
pollutants. Instead of BAT for "conventional” pollutants
identified under Section 304(a)(4) (including biochemical oxygen
demand, oil and grease, suspended solids, fecal coliform and pH),
the new Section 301(b)(2)(E) requires achievement by July 1,
1984, of "effluent limitations requiring the application of the
best’ conventional pollutant control technology" (BCT). The
factors considered 1in assessing BCT for an industry include the
costs of attaining a reduction 1in effluents and the effluent
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reduction benefits derived compared to the costs and effluent
reduction benefits from the discharge of publicly owned treatment
works (Section 304(b)(4)(B)). For nontoxic, nonconventional
pollutants, Sections 301(b)(2)(A) and (b)(2)(F) require
achievement of BAT effluent limitations within three years after
their establishment or July 1, 1984, whichever is later, but not
later than July 1, 1987.

This regulation includes effluent limitations for BPT, BAT and
BCT, performance standards for new sources (NSPS), and
pretreatment standards for new and existing sources (PSNS and
PSES) which were promulgated under Sections 301,304,306,307 and
501 of the Clean Water Act.

B. Prior EPA Regulations

On June 28, 1974, EPA promulgated effluent 1limitations for BPT
and BAT, new source performance standards, and pretreatment
standards for new sources for basic steelmaking operations (Phase
1) of the integrated steel industry, 39 FR 24114-24133, 40 CFR
Part 420, Subparts A-L. That regulation covered 12 subcategories
of the industry: By-Product Cokemaking, Beehive Cokemaking,
Sintering, Blast Furnace (Iron), Blast Furnace (Ferromanganese),
Basic Oxygen Furnace (Semi-Wet Air Pollution Control Methods),
Basic Oxygen Furnace (Wet Air Pollution Control Methods), Open
Hearth, Electric Arc Furnace (Semi-Wet Air Pollution Control
Methods), Electric Arc Furnace (Wet Air Pollution Control
Methods), Vacuum Degassing, and Continuous Casting and Pressure
Slab Molding. )

In response to several petitions for review, the United States
Court of Appeals for the Third Circuit remanded that regulation
on November 7, 1975, American Iron and Steel Institute, et al. v
EPA, 526 F.2d 1027 (3rd Cir. 1975). While the Court rejected all
technical challenges to the BPT limitations, it held that the BAT
effluent limitations and NSPS for certain subcategories were "not
demonstrated." In addition, the <court guestioned the entire
requlation on the grounds that EPA had failed to consider
adequately the impact of plant age on the cost or feasibility of
retrofitting pollution controls, had failed to assess the impact
of the regulations on water scarcity in arid and semi-arid
regions of the country, and had failed to make adeguate
"net/gross" provisions for pollutants found 1in intake water
supplies.?

1The court also held that the "form" of the regulations was improper,
because they did not provide "ranges" of limitations to be selected by
permit issuers. This holding, however, was recalled in American Iron
and Steel Institute, et al. v EPA, (3d Cir.1977).
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On March 29, 1976, EPA promulgated BPT effluent 1limitations and
proposed BAT limitations, NSPS standards and PSNS standards for
steel forming and finishing operations (Phase 1II) within the
steel industry, 39 FR 12990-13030, 40 CFR Part 420, Subparts M-Z.
That regulation covered 14 subcategories of the industry: Hot
Forming- Primary; Hot Forming-Section; Hot Forming-Flat; Pipe &

Tube; ‘Pickling-Sulfuric Acid-Batch & Continuous;
Pickling-Hydrochloric Acid-Batch & Continuous; Cold Rolling; Hot
Coating-Galvanizing; Hot Coatings-Terne; Miscellaneous

Runoffs-Storage Piles, Casting, and Slagging; Combination Acid
Pickling-Batch and Continuous; Scale Removal-Kolene and Hydride;
Wire Pickling and Coating, and Continuous Alkaline Cleaning.

The U.S. Court of Appeals for the Third Circuit remanded that
regulation on September 14, 1977, American Iron and Steel
Institute, et al. v EPA, 568 F.2d 284 (34 Cir. 1977). While the
court again rejected all technical challenges to the BPT
limitations, it again questioned the regulation in regard to the
age/retrofit and water scarcity issues. In addition, the court
invalidated the requlation for 1lack of proper notice to the
specialty steel industry, and directed EPA to reevaluate its cost
estimates in light of "site-specific costs" and to reexamine its
economic impact analysis:z

On January 28, 1981 the Agency promulgated General Pretreatment
Requlations applicable to existing and new indirect dischargers
within the steel industry and other major industries, 46 FR 9404
et seq, 40 CFR Part 403. See also 47 FR 4518 (February 1, 1982).

C. Overview of the Industry

The manufacture of steel involves many processes which require
large quantities of raw materials and other resources. Steel
facilities range from comparatively small plants engaging in one
or more ©production processes to extremely large integrated
complexes engaging in several or all production processes. Even
the smallest steel plant, however, represents a fairly large
industrial facility. Because of the wide variety of products and
processes, operations vary from plant to plant. Table II-1 lists
the various products classified by the Bureau of the Census under
Major Group 33 - Primary Metal Industries.

The steel industry can be segregated into two major components -
raw steelmaking and forming and finishing operations. The Agency
estimates that there are about 680 plant locations containing
over 2000 1individual steelmaking and forming and £finishing
operations. A listing of these plants is presented in Appendix

2The court also held that the Agency had no statutory authority to
exempt plants in the Mahoning Valley region of Eastern Ohio from
compliance with the BPT limitations.
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B. Table I1I-2 1is an inventory of production operations by
subcategory.

In the first major process, coal is converted to coke which is
then combined with iron ore and limestone in blast furnaces to
produce iron. The iron is then converted into steel in either
open hearth, basic oxygen, or electric arc furnaces. Finally,
the steel can be further refined by vacuum degassing. Following
these steelmaking operations, the steel is subjected to a variety
of hot and cold forming and finishing operations. These
operations produce products of . various shapes and sizes, and
impart desired mechanical and surface characteristics. Figure
I1I-1 1is a process flow diagram of the steelmaking segment of the
industry.

Coke plants are operated at integrated facilities to supply coke
for the production of iron in blast furnaces or as stand alone
facilities to supply coke to other users. Nearly all active coke
plants are by-product plants which produce, in addition to coke,
such usable by-products as coke oven gas, coal tar, crude or
refined light oils, ammonium sulfate or anhydrous ammonia, and

naphthalene. A by-product coke plant consists of ovens in which
bituminuous coal is heated in the absence of air to drive off
volatile components. The coke 1is supplied to blast furnaces,

while the volatile components are recovered and processed into
materials of potential value. Less than one percent of domestic
coke is produced in beehive cokemaking processes.

The coke from by-product cokemaking and beehive cokemaking is
then supplied to blast furnace processes where molten iron is
produced for subsequent steelmaking. In blast furnaces, iron
ore, limestone and coke are placed into the top of the furnace
and heated air is blown into the bottom. Combustion of the coke
provides heat and a reducing atmosphere which produce
metallurgical reactions in the furnace. The 1limestone forms a
fluid slag which combines with unwanted impurities in the ore.
Two kkg (2.2 tons) of ore, 0.54 kkg (0.6 tons) of coke, 0.45 Kkkg
(0.5 tons) of 1limestone, and 3.2 kkg (3.5 tons) of air produce
approximately 0.9 kkg (1 ton) of iron, 0.45 kkg (0.5 tons) of
slag, and 4.5 Kkkg (5 tons) of blast furnace gas containing the

fines (flue dust) carried out by the blast. Molten 1iron and
molten slag, which floats on top of the iron, are periodically
withdrawn from the bottom of the furnace. Blast furnace flue

gas, which has heating value, 1is <c¢leaned and then burned in
stoves to preheat the incoming air to the furnace.

Steel is an alloy of iron containing less than 1.0% carbon. The
basic raw materials for steelmaking are hot metal, pig iron, or
steel scrap, limestone, burned lime, dolomite, fluorspar, iron
ores, and iron-bearing materials such as pellets or mill scale.
In steelmaking operations, the furnace charge 1is melted and
refined by oxidizing certain constituents, particularly carbon in

73



the molten bath, to specified 1low levels. Various alloying
elements are added to produce different grades of steel.

The principal steelmaking processes in use today are the Basic
Oxygen Furnace (BOF or BOP), the Open Hearth Furnace, and the
Electric Arc Furnace. These processes refine the product of the
blast furnace (hot metal or, if cooled, pig iron) which contains
approximately 6% carbon. About fifteen percent of the steel
produced in this country 1is made 1in open hearth furnaces.
However, the trend has been towards less steel production in open
hearth furnaces because of inefficiencies in the process compared
to BOF and electric furnace steelmaking. Open hearth furnaces
are similar in design, but may vary widely in capacity. Furnaces
in this country range in capacity from 9 to 545 kkg (10 to 600
tons) per heat. The steelmaking ingredients are charged into the
front of the furnace through movable doors, while the flame to
refine the steel is supplied by liquid or gaseous fuel ignited by
hot air.

In the standard open hearth furnace, molten steel is tapped from

the furnace eight to ten hours after the first charge. Many
furnaces use oxygen lances which create more intense heat to
reduce tap-to-tap time. The tap-to~-tap time for the
oxygen-lanced open hearth averages about eight hours. The
average is about ten hours when oxygen is not used. The open
hearth furnace allows the operator, 1in effect, to "cook" the
steel to required specifications. The nature of the furnace

permits the operator to continually sample the contents and make
necessary additions. The major drawback of the process 1is the
long time required to produce a "heat."

Since the 1introduction in the United States of the more
productive basic oxygen process, open hearth production has
declined from a peak of 93 million kkg (102 million tons) in 1956
to 19 million kkg (21 million tons) in 1978. Most basic oxygen
furnaces can produce eight times the amount of steel produced by
a comparable open hearth furnace during the same production time.
The annual domestic production of steel by the basic oxygen
process has increased from about 545,000 kkg (600,000 tons) in
1957 to 75 million kkg (83 million tons) in 1978.

Vessels for the basic oxygen process 'generally are vertical
cylinders surmounted by a truncated cone. Scrap and molten iron
are placed in the vessel and oxygen 1is then admitted.
High-purity oxygen is supplied at high pressure through a
water-cooled tube mounted above the center of the vessel. A
violent reaction occurs immediately, bringing the molten metal
and hot gases into intimate contact causing impurities to burn
off quickly. An oxygen blow of 18 to 22 minutes 1is usually
sufficient to refine the metal. Finally, alloys are added and
the steel is then tapped. A basic oxygen furnace can produce 180
to 270 kkg (200 to 300 tons) of steel per hour and permits very
close control of steel quality. Another major advantage of the
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process 1is the ability to process a wide range of raw materials.
Scrap may be 1light or heavy, and the oxide charge may be iron
ore, sinter, pellets, or mill scale.

The third process for making steel is the electric arc furnace.
This process 1is uniquely adapted to the production of high
quality steels and practically all stainless steel is produced in
electric arc¢ furnaces. Electric furnaces range up to nine meters
(30 feet) in diameter and produce from 1.8 to 365 kkg (2 to 400
tons) per cycle in 1.5 to 5 hours.

The cycle 1in electric furnace steelmaking consists of a scrap
charge, meltdown, a hot metal charge, a molten metal period,
boil, a refining period, and the pour. The electric arc furnace
generates heat by passing an electric current between electrodes
through the <charge 1in the furnace. The refining process is
similar to that of the open hearth furnace, but more precise
control is possible 1in the electric furnace. Use of oxygen in
the electric furnace steelmaking process has been common practice
for many years.

At many plants, only electric furnaces are operated with scrap as
the raw material. In most "cold shops" the electric arc furnace
is the sole steelmaking process. They are the principal
steelmaking process employed by the so-called mini steel plants
which have been built since World War II. The annual production
of steel in electric arc furnace has increased from about 7.2
million kkg (8 million tons) 1in 1957 to 29 million kkg (32
million tons) in 1978. Although electric arc furnaces are
usually smaller in capacity than open hearth or basic oxygen
furnaces, the trend 1is toward furnaces with 1larger heating
capacities.

The hot forming (including continuous casting) and cold finishing
operations follow the basic steelmaking operations. These
operations are so varied that simple classification and
description 1is difficult. In general, hot forming primary mills
reduce ingots to slabs or blooms and secondary hot forming mills
reduce slabs or blooms to billets, plates, shapes, strip, and
other forms. Continuous casting of molten steel into
- semi-finished shapes 1is used to bypass the primary hot forming
operations. Steel finishing operations involve a number of other
processes that are not used to substantially alter the dimensions
of the hot rolled product, but are used to impart desirable
surface or mechanical properties. The product flow of these
operations is illustrated in Figures II-2 and II-3.

It is possible, and often economical, to roll 1ingots directly
through the bloom, slab, or billet stages into more refined or
finished steel products 1in one continuous mill, frequently
without reheating. Large tonnages of standard rails, beams, and
plates are produced by this practice. Most of the ingot tonnage,
however, is rolled into bloom, slabs, or billets in one mill,
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then cooled, stored, and eventually reheated and rolled in other
mills or forged.

The basic operation in a primary mill is the gradual compression
of the steel ingot between two rotating rolls. Multiple passes
through the rolls, ususally in a reversing mill, are required to
reshape the ingot into a slab, bloom, or billet. As the ingot
begins to pass through the rolls, high pressure water jets remove
surface scale. The ingot is passed back and forth between the
horizontal and vertical rolls while manipulators turn the ingot.
When the desired shape is achieved in the rolling operation, the
end pieces (or crops) are removed by electric or hydraulic
shears. The semi-finished pieces are stored or sent to reheating
furnaces for subsequent rolling operations.

As the demand for higher quality steel increases, the
conditioning of semi-finished products has become more important.
This conditioning 1involves the removal of surface defects from
blooms, billets, and slabs prior to shaping. Defects such as
rolled seams, light scabs, and checks generally retain their
identity during subsequent forming processes and result in
inferior products. Surface defects may be removed by manual
chipping, machine chipping, scarfing, grinding, milling, and hot
steel scarfing. The various mechanical means of surface
preparation are common in all metal working and machine shop
operations. Scarfing 1is a process of supplying jet streams of
oxygen to the surface of the steel product, while maintaining
high surface temperatures, resulting in rapid oxidation and
localized melting of a thin layer of the metal. While the
process may be manual (consisting of the continuous motion of an
oxyacetylene torch along the 1length of the piece undergoing
treatment), in recent years the hot scarfing machine has come
into wide use. This machine is designed to remove a thin layer
(1/8 in. or less) of metal from the steel passed through the
machine in a manner analogous to the .motion through rolling
mills.

Merchant-bar, rod, and wire mills are continuous operations which
produce a wide variety of products, ranging from shapes of small
size through bars and rods. The designations of the various
mills as well as the classification of their products are not
very well defined within industry. In general, the small
cross-sectional area and long lengths distinguish the products of
these mills. The raw materials for these mills are reheated
billets. Some older mills include hand 1looping operations in
which the material 1is manually passed from mill stand to mill
stand. Newer mills include mechanical methods for material

transfer. As with other rolling operations, the billet is
progressively compressed and shaped to the desired dimensions 1in
a series of rolls. Water sprays are used throughout the

operation to remove scale.
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The continuous hot strip mill is used to process slabs which are
brought to rolling temperatures in continuous reheating furnaces.
The slabs then are passed through scale breakers and high
pressure water sprays which dislodge loosened scale. A series of
roughing stands and a rotary crop shear are used to produce a
section that can be finished into a coil of the proper weight and

gauge. A second scale breaker and high pressure water sprays
precede the finishing stands where final size reductions are
made. Cooling water 1is applied by sprays on the runout table,

and the finished strip is coiled. On hot strip mills a six inch
thick slab of steel can be formed into a thin strip or sheet a
quarter of a mile long in three minutes or less. Strip up to
ninty six inches in width can be produced with hot strip mills,
although the most common width in newer mills is 80 in. Products
of the hot strip mill are sold as produced, or are further
processed in cold reduction mills. Cold rolled products are sold
as produced or are used in producing plated or coated products.

Welded tubular products are made from hot-rolled skelp with
square or slightly beveled edges. The width and thickness of the
skelp are selected to suit the desired size and wall thicknesses.
The coiled skelp is uncoiled, heated, and fed through forming and
welding rolls whete the edges are pressed together at high
temperatures to form a weld. Welded pipe or tube can also be
made by the electric weld processes, where the weld 1is made by
either fusion or resistance welding. Seamless tubular products
are made by rotary piercing of a solid round bar or billet,
followed by various forming operations to produce the required
size and wall thickness. '

Correct surface preparation is the most important requirement for
satisfactory application of protective and decorative coatings to
steel. Without a properly cleaned surface, even the most
expensive coatings will fail to adhere or prevent rusting of the
steel base. A variety of cleaning methods are used to insure
-proper surface preparation for subsequent coating. The steel
surface must also be cleaned at various production stages to
insure that the oxides which form on the surface are not worked
into the finished product causing marring, staining, or other
surface imperfections.

The pickling process chemically removes oxides and scale from the
surface of the steel by the action of water solutions of
inorganic acids. While pickling is only one of several methods
of removing undesirable surface oxides, this method is most
widely used because of comparatively low operating costs and ease
of operation.

Some products such as tubes and wire are pickled in batch
operations. The product 1is immersed in an acid solution until
the scale or oxide film is removed. The material is lifted from
the bath, allowed to drain, and then rinsed by sequential
immersion in rinse tanks.
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Pickling lines for hot-rolled strip operate continuously on coils
that are welded together. The steel passes through the pickler
countercurrent to the flow of the acid solution, and is then
sheared and recoiled. Most carbon steel is pickled with sulfuric
or hydrochloric acid; stainless steels are pickled with
hydrochloric, nitric, and hydrofluoric acids. Various organic
chemicals are used in the pickling process to inhibit acid attack
on the base metal, while permitting preferential attack on the
oxides. Wetting agents are used to improve the effective contact
of the acid solution with the metal surface. As in the batch
operation, the steel passes from the pickling bath through a
series of rinse tanks.

Alkaline cleaners are used, where necesssary, to remove mineral
and animal fats and oils from the steel surface. Caustic soda,
soda ash, alkaline silicates, and phosphates are common alkaline
cleaning agents. Merely dipping the steel in alkaline solutions
of various compositions, concentrations, and temperatures is
often satisfactory. The use of electrolytic cleaning may be
employed for large scale productiom, or where a cleaner product
is desired. Sometimes the addition of wetting agents to the
cleaning bath facilitates cleaning.

Blast cleaning is a process which uses abrasives such as sand,
steel, iron grit, or shot to clean the steel. The abrasives come
into contact with the steel by either a compressed air blast
cleaning apparatus or by rotary type blasting cleaning machines.
However, these methods usually result in a roughened surface.
The degree of roughness must be regulated to insure that the
product is satisfactory for its intended use. Newer methods of
blast c¢leaning produce smooth finishes and, consequently, have
potential as substitutes for some types of pickling.

Steel finishing also includes operations such as c¢old rolling,
cold reduction, c¢old drawing, tin plating, galvanizing, coating
with other metals, coating with organic as well as inorganic
compounds, and tempering.

Cold reduced flat rolled products are made by cold rolling
pickled strip steel. The thickness of the steel is reduced by
25% to 99% in this operation to produce a smooth, dense surface.
The product may be sold as cold reduced, but is wusually heat
treated. .

The <cold reduction process generates heat that is dissipated by
flooded lubrication systems. These systems use palm o0il or
synthetic oils which are emulsified in water and directed in jets
against the rolls and the steel surface during rolling. The cold
reduced strip 1is then cleaned with alkaline detergent solutions
to remove the rolling oils prior to coating operations.

Tin plate is made from cleaned and pickled cold reduced strip by
either the electrolytic or hot dip process. The hot dip process
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consists of passing the steel through a light pickling solution;
a tin pot containing a flux and the molten tin; and a bath of
palm oil. Effluent 1limitations for discharges from the
electrolytic processes are not included in this regulation but
are addressed in the Development Document for the Electroplating
Point Source Category (40 CFR 413).

Hot dipped galvanized sheets are produced on either batch or
continuous lines. The process consists of a 1light pickling in
hydrochloric acid and the application of .the zinc coating by
dipping in a pot containing molten zinc. Variations in
continuous hot dip operations include alkaline cleaning,
continuous annealing in controlled atmosphere furnaces, and a
variety of fluxing techniques.

In recent vyears, steel products which are coated with various
synthetic resins have become commercially important. Other steel
products are being produced with coatings of various metals and

inorganic materials. Several major tin plate manufacturers are
substituting chromium plating for tin plating for container
products. Finishing operations for stainless steel products

requiring a bright finish include rolling on temper mills or
mechanical polishing.

A more detailed description of steel industry operations can be
found in the individual subcategory reports of this Development
Document, and in the references cited in Section XIV.

Summary of EPA Guidelines Development Methodology and Overview

Approach to the Study

In order to develop the effluent limitations and standards, the
Agency first studied the steel industry to determine whether
differences 1in raw materials, final products, manufacturing
processes, equipment, age and size of plants, water usage,
wastewater constituents, or other factors justified the
development of separate effluent limitations and standards for
different segments of the industry. This study included the
identification of untreated wastewater and treated effluent
characteristics including: (1) the sources and volume of water
used, the processes employed, and the sources of pollutants and
wastewaters in the plant, and (2) the constituents of

. wastewaters, including toxic pollutants. The Agency then

identified the wastewater pollutants which were considered for
effluent limitations and standards.

Next, the Agency identified several distinct control and
treatment technologies, including both in-plant and
end-of-process technologies, which are in use or capable of being
used in the steel industry. The Agency compiled and analyzed
historical data and recently obtained effluent gquality data
resulting from the application of these technologies. Long term
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performance, operating limitations, and the reliability of each
control and treatment technology were also identified. In
addition, the Agency considered the non-water quality
environmental impacts of those technologies, including impacts on
air quality, solid waste generation, water consumption, and
energy requirements. ,

The Agency then developed the costs of each control and treatment
technology by using standard engineering cost analyses as applied
to steel industry wastewaters. Unit process costs were derived
from model plant characteristics (production, flow and pollutant
loads) applied to each treatment process unit (e.g., primary
coagulation-sedimentation, activated sludge, multi-media
filtration). These unit process costs were added to yield total
costs of the model treatment facility developed for each
treatment level. After confirming the reasonableness of this
methodology by comparing EPA cost estimates to actual treatment
system costs supplied by the industry and other data, the Agency
evaluated the economic impacts of these costs. Costs are
discussed in detail in each subcategory report and the economic
impact on the industry 1is reviewed in the economic impact
analysis done for this study.

Upon consideration of these factors, as more fully described
below, the Agency identified various control and treatment
technologies as models for the BPT, BCT, and BAT limitations and
for the PSES, PSNS, and NSPS. The requlation Does not require
the installation of any particular technology. Rather, it
requires the achievement of effluent limitations and standards
representative of the proper operation of the model technologies,
equivalent technologies, or operating practices.

Nearly all of the BPT, BCT and BAT limitations and the PSES,
PSNS, and NSPS are expressed as mass limits (kg/kkg of product)
and were calculated by multiplying three values: (1) effluent
concentrations determined from analysis of control technology
performance data, (2) model wastewater flow (gal/ton) for each
subcategory, and (3) an appropriate conversion factor. The
effluent limitations and standards for scrubbers used at acid
pickling and hot coating operations are established on the basis
of mass load per day (kg/day), and were calculated by multiplying
the same three factors, except that the model flows are expressed
in gal/minute. The Agency performed the basic calculation for
each limited pollutant for each subcategory of the industry.

Data and Information Gathering Program
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Upon initiating this study, the Agency reviewed the data
underlying its previous studies of the steel industry.? The
Agency concluded that additional data were required to respond to
the Third Circuit's remands and to develop limitations and
standards in accordance with the Settlement Agreement and the
Clean Water Act of 1977. )

The Agency sent Data Collection Portfolios (DCPs) to owners or
operators of all basic steelmaking operations and operators of at
least 85% of the steel forming and finishing operations. The
DCPs requested information concerning production processes,
production capacity and rates, process water usage, wastewater
generation rates, wastewater treatment and disposal methods,
treatment costs, location, age of production and treatment
facilities, as well as general analytical information. The
Agency received responses from 391 steelmaking operations and
from 1632 steel forming and finishing operations.

The Agency also sent Detailed Data Collection Portfolios
(D-DCPs), under the authority of Section 308 of the Act, to
owners or operators of 50 basic steelmaking facilities and 128
forming and finishing facilities. The D-DCPs requested detailed
information concerning the <cost of installing water pollution
control equipment including capital, annual, and retrofit costs.
The D-DCPs also requested long-term effluent monitoring data and
data regarding specific production operations.

The Agency determined the presence and magnitude of the 129
specific toxic pollutants in steel industry wastewaters in a
two-part sampling and analysis program that included 31 basic
steelmaking facilities and 83 forming and finishing operations.
Table II-3 is a listing of those facilities sampled for this
study. Table 1II-4 is a summary of the number of sampled plants
and the number of facilities for which the Agency received
questionnaire responses.

The primary objective of the field sampling program was to obtain
composite samples of wastewaters and flow measurements to
determine the concentrations and discharge rates of toxic
pollutants. Sampling visits were made during two or three
consecutive days of plant operation, with raw wastewater samples
taken either before treatment or after minimal preliminary

3See EPA 440/1-74-024a; Development Document for Effluent Limitation
Guidelines and New Source Performance Standards for the Steel Making
Segment of the Iron and Steel Manufacturing Point Source Category,
June 1974; and EPA 440/1-76,/048-d; Development Document for Interim
Final Effluent Limitations Guidelines and Proposed New Source
Performance Standards for the Forming, Finishing and Specialty Steel
Segments of the Iron and Steel Manufacturing Point Source Category;
March, 1976.
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treatment. Treated effluent samples were taken following
application of in-place treatment technologies. The Agency also -
sampled intake waters to determine the presence of toxic
pollutants prior to contamination by steel industry processes.

This first phase of the sampling program detected and quantified
wastewater constituents included in the 1list of 129 toxic
pollutants. Wherever possible, each sample of an individual raw
wastewater stream, a combined waste stream, or a treated effluent
was collected by an automatic, time series compositor over three
24-hour sampling periods. Where automatic compositing was not
possible, grab samples were taken and composited manually. The
purpose of the second phase of the sampling program was to
confirm the presence and further quantify the concentrations and
waste loadings of the toxic pollutants found during the first
phase of the program.

The Agency used the analytical techniques described in Sampling
and Analysis Procedures for Screening of Industrial Effluents for
Priority Pollutants, revised April, 1977. Analyses for metals
were performed by AA spectrophotometry. However, the standard
cold vapor method was used for mercury. This 304(h) method was
modified in order to avoid excessive matrix interference that
causes high limits of detection. Analyses for total cyanide and
cyanide amenable to chlorination were also performed using 304(h)
methods.

Analyses for asbestos fibers used transmission electron
microscopy with selected area diffraction; results were reported
as chrysotile fiber count.

Analyses for conventional pollutants (BOD5, TSS, pH, and oil and
grease) and nonconventional pollutants (total residual chlorine,
iron, ammonia, fluoride, and COD) were performed using 304(h)
methods.

Industry Subcategorization

The Agency has adopted a revised subcategorization of the steel
industry to more accurately reflect production operations in the
industry and to simplify the implementation of the regulation.
The modified subcategorization is displayed in Table II-5. Table
II-6 cross references the modified subcategorization with
subparts of the previous regulations. Industry subcategorization
is reviewed in detail in Section IV of this report and in Section
IV of each subcategory report in the Development Document.

Regulated Pollutants

The basis wupon which the Agency selected the pollutants specifically
limited, as well as the general nature and environmental effects of
these pollutants is set out in Section V.
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BPT

The pollutants limited by this regulation include, for the most
part, the same pollutants limited by the remanded BPT
regulations. Some pollutants have been deleted from the list of
limited pollutants because the sampling conducted subsequent to
the promulgation of the prior regulations showed that only very
low 1levels of these pollutants are present in the process
wastewaters. For the finishing subcategories, BPT limitations
for additional pollutants were promulgated to facilitate the
co-treatment of compatible wastewaters and to regulate toxic
pollutants where more stringent BAT limitations based upon more
advanced wastewater treatment were not promulgated. The
discharge of BPT limited pollutants 1is controlled by 30 day
average and maximum daily mass effluent limitations in kilograms
per 1000 kilograms (1lbs/1000 lbs) of product, and in kilograms
per day for fume scrubbers associated with acid pickling and hot
coating operations. '

BCT

The conventional pollutants controlled by this regulation include
TSS, o0il and grease, and pH. BCT limitations have .been
promulgated in seven steel industry subcategories and in all
seven of those subcategories BCT is set equal to BPT. Therefore,
no additional costs beyond BPT will be incurred to comply with
the BCT limitations. In the remaining five subcategories, BCT
has been reserved for further consideration.

BAT and NSPS
1. Nontoxic, Nonconventional Pollutants

Ammonia-N is a nontoxic, nonconventional pollutant 1limited
by BAT and NSPS.

2. Toxic Pollutants

Forty-eight toxic pollutants were found at concentrations
above  treatability levels in steel industry wastewaters.
(Section V contains a list of these pollutants.) Most of
the toxic pollutants (29) are found 1in the cokemaking
subcategory. The Agency has promulgated effluent
limitations for the following toxic pollutants: total
cyanide, benzene, naphthalene, benzo(a)pyrene,
tetrachloroethylene, chromium, 1lead, nickel, and zinc.
These pollutants are subject to numerical limitations
expressed in kilograms per 1000 kilograms (1lbs/1000 lbs) of
product or in kg/day for fume scrubbers associated with acid

pickling and hot coating operations. The remaining toxic
pollutants, which are not specifically 1limited, will be
controlled by limitations established for "indicator"

pollutants (discussed below).

L]
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3. Indicator Pollutants

The cost of analyses for the many toxic pollutants found in
steel 1industry wastewaters has prompted the Agency to adopt
alternative methods of regulating certain toxic pollutants.
Instead of promulgating specific effluent limitations for
each of the forty-eight toxic pollutants found in steel
industry wastewaters at significant levels, the Agency has
promulgated effluent 1limitations for certain "indicator"
pollutants. These include chromium, 1lead, nickel, zinc,
phenols (4AAP) and certain toxic organic pollutants. The
data available to the Agency generally show that the control
of the "indicator" pollutants will result in comparable
control of toxic pollutants not specifically limited. By
establishing specific 1limitations for only the "indicator"
pollutants, the Agency has reduced the high cost and. delays
of monitoring and analyses that would result from
limitations for each toxic pollutant. The total annual
monitoring cost to the 1industry is estimated to be about
$3.8 million (including $3.2 million for current monitoring

programs) . The pollutants found and those that have been
specifically limited at the BAT and NSPS levels of treatment
are listed in Section V. The bases for selection of

"indicator" pollutants is presented 1in Section X of each
subcategory report. - ‘

PSES and PSNS

The pollutants for which PSES and PSNS have been promulgated are
identical to those limited at BAT and NSPS, with the exception of
the conventional pollutants. Limitations were promulgated for
certain toxic pollutants, and other "indicator" pollutants to
insure against POTW upsets, to prevent accumulation of toxic
pollutants in POTW sludges, and primarily to minimize
pass-through of certain toxic pollutants. The PSES and PSNS are
expressed as 30 day average and maximum daily mass limitations in
kilograms per 1000 kilograms (1bs/1000 lbs) of product and in
kilograms per day. ‘

Control and Treatment Technology

A.

Status of In-Place Technology

There are several treatment technologies currently wused by the
steel industry. Generally, primary wastewater treatment systems
rely upon physical/chemical methods including neutralization,
sedimentation, flocculation and filtration. Treatment for toxic
pollutants includes advanced technologies such as biological
oxidation and carbon adsorption. Technologies such as ion
exchange, ultrafiltration, multiple-effect evaporation, reverse
osmosis, and more sophisticated chemical techniques are generally
not currently used in the industry for wastewater treatment
applications.
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Within the cokemaking subcategory, treatment systems 1include a
component to remove organic wastes. Organic removal steps
include biological methods such as bio-oxidation lagoons and
activated sludge plants, and physical/chemical methods including
ammonia stills, dephenolizers and activated carbon systems.
Sedimentation and filtration techniques are also used.

Treatment facilities at plants in the sintering, ironmaking, and
steelmaking subcategories include sedimentation and flocculation
systems followed by recycle of treated wastewaters. Wastewaters
from nearly all hot forming operations are treated in scale pits
followed by lagoons, <clarifiers, filters, or combinations
thereof, with recycle of treated or partially treated
wastewaters. Coagulants aids such as lime, alum, polymeric
flocculants, and ferric sulfate are normally used in conjunction
with clarifiers. Filters are usually of the multi-media pressure

type.

Cold finishing treatment techniques include equalization prior to
further treatment, neutralization with 1lime, caustic or acid,
flocculation with polymer and sedimentation. Central or combined
treatment practices are used widely with these operations.

The use of recycle is a common practice throughout the steel
industry. Recycle of treated process wastewaters can be
effectively used as a means of significantly reducing discharge
loadings to receiving streams. Systems including high recycle
rates are demonstrated in several subcategories. Recycle may be
applied to specific sources such as barometric condensers.(coke)
or fume scrubbers (pickling) or to the effluent from final
treatment facilities.

Advanced Technologies Considered

The Agency considered advanced treatment systems to control the
levels of toxic pollutants at the BAT, NSPS, PSES, and PSNS
levels of treatment. Some of these systems 1include in-plant
controls, however, most involve the installation of additional
treatment components.

In-plant control has been demonstrated in several subcategories.
As a result, such systems have been included in the treatment
models at the BAT, BCT, NSPS, PSES, and PSNS levels. Rinse
reduction technology, such as cascade rinsing, is a means of
reducing wastewater volumes. This technology significantly
reduces the volume of wastewater requiring treatment.

Other 1in-plant control measures such as reduction of wastewater
generation by process water reduction and recycle and process
modifications have been considered. These control measures are
subcategory specific and are discussed 1in detail in the
respective subcategory reports.
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Add-on technology to the BPT model technology is also the basis
for the BAT, NSPS, PSES, and PSNS levels of treatment. Some of
these control measures for toxic pollutants include 2-stage or
extended biological treatment (cokemaking); granular activated
carbon; pressure filtration; and, multi-stage
evaporation/condensation systems. Details on these advanced
systems are presented in Section VI.

Capital and Annual Cost Estimates

Additional expenditures will be required by the steel industry to
achieve compliance with the promulgated 1limitations. A short
discussion of the in-place and required capital costs and annual costs
are presented below for each level of treatment, based upon the size
and status of the industry as of Julyf, 1981. All costs are presented
in July 1, 1978 dollars.

A. BPT

The Agency estimates that as of July 1, 1981 the steel industry
had expended about $1.5 billion towards compliance with BPT
limitations out of a total required cost of $1.7 billion.
Industry will incur annualized costs (including interest,
depreciation, operating and maintenance) of about $204 million
when BPT has been fully implemented. The changes in the above
costs are the result of the Agency's update of the status of the
industry with respect to BPT compliance and the deletion of
plants that have been shutdown.

. Compliance with the BPT effluent limitations will result 1in the
removal of about 36,700 tons per vyear of toxic organic
pollutants, 113,500 tons per year of toxic metal pollutants and
13,670,000 tons per vyear of other pollutants from untreated
wastewaters. The Agency believes that these effluent reduction
benefits justify the associated costs, and other environmental
impacts which are small in relation to these benefits.

B. BAT

The Agency estimates that as of July 1, 1981, compliance with the
BAT and BCT limitations may require the steel industry to invest
about $77 million 1in addition to the BPT investment and to the
capital already spent on BAT systems. The annualized costs for
the steel industry, in addition to the BPT costs, may equal a
total of about $24 million.

Compliance with the BAT limitations will result in the removal of
about 580 tons per year of toxic organic pollutants, 190 tons per
year of toxic metal pollutants and 12,400 tons per year of other
pollutants. The Agency believes that the costs of compliance
with the BAT limitations and other environmental impacts are
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reasonable and justified in 1light of the effluent reduction
benefits obtained.

C. PSES
The Agency estimates that as of July 1, 1981, compliance with the

PSES may require the steel industry to invest about $41 million.
The Agency estimates that POTW dischargers have already expended

about $132 million for pretreatment facilities. The annualizes
costs for the steel 1industry may equal a total of about $31
million.

Compliance with the PSES will resut in the removal of about 5600
tons/year of toxic organic pollutants, 7850 tons/year of toxic
metal pollutants, and 792,000 tons/year of other pollutants from
raw wastewaters. The Agency believes that the prevention of
toxic pollutant pass through achieved with the promulgated PSES
justify the associated costs.

Basis for Effluent Limitations and Standards

As noted briefly above, the effluent limitations and standards for
BPT, BAT, BCT, NSPS, PSES, and PSNS are expressed as mass limitations
in kilograms per 1000 kilograms (lbs/1000 1lbs) of product and in
kilograms per day. The mass limitation is derived by multiplying an
effluent concentration (determined from the analysis of treatment
system performance) by a model flow appropriate for each subcategory
expressed in gallons per/ton of product, or gallons per day.
Conversion factors were applied to yield the appropriate kg/kkg
(l1bs/1000 1lbs) and kg/day value for each limited pollutant. The
limitations neither require the installation of any specific control
technology nor the attainment of any specific flow rate or effluent
concentration. Various treatment alternatives or water conservation
practices can be employed to achieve a particular effluent limitation
and standard. The model treatment systems presented in the
development document illustrate one of the means available to achieve
the limitations and standards. In most cases, other technologies or
operating practices are available to achieve the limitations and
standards.

NPDES permit limitations are specified as mass limitations (kg/day or
lbs/day). In order to convert the effluent limitations expressed as
kg/kkg (1lbs/1000 lbs) to a 30-day average or daily maximum permit
limit, a production rate 1in either kkg/day or 1000 lbs/day must be
used. The production rates previously used for NPDES permitting have
been the highest actual monthly production in the last five years
converted to a daily value, or production capacity. Where applicable,
the effluent limitations expresses as kg/day are additive to the other
permit limitations.
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Suggested Monitoring Program

The suggested long term monitoring and analysis program includes
continuous flow monitoring, grab sampling for pH and oil and grease (3
grabs/day, once/week) and the collection of 24-hour composite samples
once per week for all other pollutants. The composite samples would
be analyzed for those pollutants requlated at the BPT, BAT, BCT, and
PSES treatment levels for each contributing subcategory. Due to the
relatively high <cost of organic analysis ($750-$1000 per sample in
July 1978 dollars), monthly monitoring of 1limited organics in the
cokemaking and cold forming subcategories is suggested.

More intensive monitoring 1is suggested for the period of time
necesssary to determine 1initial compliance with the 1limitations.
Accordingly, as of July 1, 1984, (the compliance date for BAT and
BCT), monitoring and analysis should be carried out on a schedule of
five daily composites per week (once per week for GC/MS pollutants).
When the appropriate regulatory authority determines that compliance
has been demonstrated, monitoring can then be decreased to the
frequencies indicated in the long term program discussed above.

Although total suspended solids and pH are regulated for each
subcategory, the total number of monitored pollutants ranges from
three (alkaline cleaning) to eight (cokemaking). The type of analysis
influences the overall cost with analysis for toxic organic pollutants
being the most expensive, and pH and the metals analyses being the
least expensive. .

Updated cost estimates were developed using three alternative
contractural arrangements (in-house laboratory, contract laboratory,
and C.W. Rice Laboratory), to obtain an estimate of the range of
monitoring costs and to demonstrate that the monitoring program is
feasible with the resources available to the industry.

The subcategory with the largest annual monitoring expenses is

cokemaking ($8862-%$11,779/yr). The need for the GC/MS organic
analyses accounts largely for the high cost. The lowest annual
monitoring costs occur in the salt bath descaling-oxidizing
subdivision (%$2,513-%$5,794/yr). Annual monitoring costs for the

remaining subcategories are between $2,648 and $11,276.

The total annual monitoring cost to the industry is estimated to be
approximately $3.8 million of which $2.3 are expended for monitoring
at the BPT and PSES levels. However, actual expenses are likely to be
less due to the preponderance of central treatment facilities in this
industry. This substantially reduces the number of monitoring points
compared to that required with completely separate treatment and
monitoring at each process, as assumed by the Agency to estimate the

monitoring costs. Total BPT/BAT/PSES annual operating costs are
estimated to be $228 million. The monitoring cost is roughly 1.7% of
the annual cost of pollution control. The Agency considers these

costs reasonable in light of the size and complexity of this industry,
and the potential adverse environmental impacts of these discharges.



Economic Impact on the Industry

The economic .impact of the regulation on the steel industry is fully
described in Economic Analysis of Effluent Guidelines - Integrated
Iron and Steel Industry.

Energy and Non-water Quality Impacts

The elimination or reduction of one form of pollution may aggravate
other environmental problems. Therefore, Sections 304(b) and 306 of
the Act require the Agency to consider the non-water quality
environmental impacts (including energy requirements) of certain

regulations. In compliance with these provisions, the Agency
considered the effect of this regulation on air pollution, solid waste
generation, water scarcity, and energy consumption. There 1is no

precise methodology for balancing pollution impacts against each other
and against energy use. The Agency believes this regulation to be the
best possible approach to serving these competing national goals with
respect to environmental concerns and energy consumption.

The non-water quality environmental impacts (including energy
requirements) associated with the regulation are described in general
below and more specifically in the respective subcategory reports.

A. Air Pollution

Compliance with the BPT, BAT, and BCT limitations and the NSPS,
PSES, and PSNS will not <create any substantial air pollution
problems. However, in several subcategories, slight air impacts
may be expected. First, minimal amounts of volatile organic
compounds may be released to the atmosphere by aeration in
biological treatment systems used for the treatment of cokemaking
wastewaters. Secondly, minor particulate air emissions may
result as water vapor containing some particulate matter is
released from cooling tower systems used 1in several of the
subcategories. None of these impacts are considered significant.

B. Solid Wastes

EPA estimates that 22.2 million tons per year of solid wastes (at
30% solids for most dewatered sludges) will be generated by the
industry when full compliance with BPT, BAT, BCT, and PSES is
achieved. Of this amount, 20.0 million tons are generated at the
BPT level and 2.2 million tons at PSES. Solid waste generation
data by subcategory and by level is summarized in Table II-7.
These solid wastes are comprised almost entirely of treatment
plant sludges. Much larger quantities of other solid wastes are
generated in the steel industry such as electric furnace dust and
blast furnace and steelmaking slags. However, these and other
solid wastes are generated by the process and not as a result of
this water pollution control regulation.
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The data gathered for this study demonstrate that most sludges
are presently produced by treatment systems already installed in
the industry. As a result, the industry is currently incurring
disposal costs and finding necessary disposal sites. (It is
unknown at this time how many of these disposal sites are secure,
well maintained operations.) The cost per ton for disposal is
related to the type of waste as well as to the amount. Tonnages
to be disposed of in the steel industry are high enough so that
lower costs per ton are incurred in relation to most other
industries. For this evaluation the Agency, after an extensive
evaluation, determined that sludge disposal costs of $5 per ton
for non-hazardous wastes and $18 per ton for hazardous wastes are
appropriate bases for cost estimating purposes. The costs for
disposal of these sludges are included in the Agency's present
cost estimate. The Agency has concluded that, the incremental
solid waste 1impacts associated with this regulation will be
minimal.

Consumptive Water Loss

The question of water consumption in the steel industry as a
result of the installation of wastewater treatment systems is a
remand issue of the 1974 and 1976 regulations dealt with in
Section 1III. In summary, the Agency concludes that the water
consumed as a result of compliance with this regulation is
justified on both a national 1level and on a "water-scarce"
regional level when compared to the effluent reduction benefits
achieved.

Energy Requirements
The Agency estimates that compliance with the regulation will

result in the consumption of electrical energy, at the BPT, BCT,
BAT and PSES levels of treatment as follows: '

Treatment Level Net Energy Consumption (kwh)
BPT/BCT 1.25 billion
BAT 0.07 billion
PSES 0.12 billion
Total 1.44 billion

This represents 2.5% of the total 57 billion kwhs of electrical
energy consumed by the steel industry in 1978, or about 0.4% of

the total energy consumed by the industry. A summary, by
subcategory and by level, of energy requirements due to water
pollution control 1is presented in Table 1II-8. The Agency

considers the expenditure of energy required for compliance with
this requlation justified by the effluent reductions benefits
achieved.
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Subpart

Subpart A
Cokemaking Subcategory

Subpart B

Sintering Subcategory

Subpart C
Ironmaking Subcategory

TABLE II-1

STANDARD INDUSTRIAL CLASSIFICATION LISTING

PART 420 - TRON AND STEEL MANUFACTURING POINT SOURCE.

CATEGORY

Applicability; Description

Standard Industry
Classification Codes

420.10

420.20

420.30

(1

Applicability; description of the 3312.05
cokemaking subcategory. 3312.11
The provisions of this subpart 3312.12
are applicable to discharges and 3312.13
introduction of pollutants into 3312.14
publicly owned treatment works 3312.15
resulting from by-product and 3312.17
beehive cokemaking operations. 3312.52
Applicability; description of the 3312.30
sintering subcategory.

The provisions of this subpart are

applicable to discharges and to the
introduction of pollutants into

publicly owned treatment works

resulting from sintering operations

conducted by the heating of iron

bearing wastes (mill scale and dust

from blast furnaces and steelmaking

furnaces) together with fine iron

ore, limestone, and coke fines in

an ignition furnace and traveling

grate to produce an agglomerate

for charging to the blast furnace,
Applicability; description of the 3312.08
ironmaking subcategory. 3312.19
The provisions of this subpart are 3312.29

applicable to discharges and to the
introduction of pollutants into
publicly owned treatment works
resulting from ironmaking operations
in which iron ore is reduced to
molten iron in a blast furnace.

Beehive coke products
Chem. Rec. Coke

Coal gas ~ coke

Coal tar crudes

Coke, beehive

Chem. coke products
Distillates

Tar

Iron sinter

Blast Furnace products
Ferroalloys, BF
Iron, pig
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TABLE II-1
STANDARD INDUSTRIAL CLASSIFICATION LISTING

PART 420 - TRON AND STEEL MANUFACTURING POINT SOURCE CATEGORY

PAGE 2

Subpart

Applicability; Description

Standard Industry
Classification Codes

Subpart D 420.40

Steelmaking Subcategory

Subpart E 420.50

Vacuum Degassing Subcategory

Subpart F 420.60

Continuous Casting Subcategory

N

3312.28
3312.47
3312.58

Applicability; description of the
steelmaking subcategory.

The provisions of this subpart

are applicable to discharges and

to the introduction of pollutants
into publicly owned treatment works
resulting from steelmaking operations
conducted in basic oxygen, open
hearth, and electric arc furnaces.

Applicability; description of the
vacuum degassing subcategory.

The provisions of this subpart are
applicable to discharges and to the
introduction of pollutants into
publicly owned treatment works
resulting from vacuum degassing
operations conducted by applying

a vacuum to molten steel.

Applicability; description of the
continuous casting subcategory.

The provisions of this subpart are
applicable to discharges and to the
introduction of pollutants into
publicly owned treatment works
resulting from the coantinuous
casting of molten steel into
intermediate or semi-finished steel
products through water cooled molds.

Ingots, steel
Stainless steel
Tool steel
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TABLE II-1

STANDARD INDUSTRIAL CLASSIFICATION LISTING

PART 420 - TRON AND STEEL MANUFACTURING POINT SOURCE CATEGORY
PAGE 3

Subpart Applicability; Description
Subpart G 420.70 Applicability; description of the
Hot Forming Subcategory hot forming subcategory.

The provisions of this subpart are
applicable to discharges and to the
introduction of pollutants into
publicly owned treatment works
resulting from hot forming operations
conducted in primary, section, flat,
and pipe and tube mills,

Standard Industry

(1)

Classification Codes

Primary
3312.06

3312.09
3312.43

Section

3312.02
3312.03
3312.04
3312.10
3312.18
3312.22
3312.26
3312.27
3312.31
3312.34
3312.35
3312.36
3312.37
3312.38
3312.39
3312.41
3312.45
3312.48
3312.51
3312.55
3312.59
3312.63
33]12.64
3315.01
33]15.02
3315.03
3315.04
3315.05
3315.06

Billets, steel
Blooms
Slabs, steel

Axles, rolled

Bars, iron rolled
Bars, steel rolled
Carwheels, rolled
Fence posts, rolled
Frogs

Hoops, hot rolled
Hot rolled, iron & steel
Nut rods, rolled
Rail joints, etc.
Railroad crossings
Rails

Rods, rolled
Rounds, tube

Sheet pilings, rolled
Shell slugs, rolled
Spike rods, rolled
Steel works
Structural shapes
Tie plates

Tube rounds

Wheels

Wire products
Brads, steel

Cable, steel
Horseshoe, nails
Spikes, steel

-Staples, steel

Tacks, steel
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TABLE II-1

STANDARD INDUSTRIAL CLASSIFICATION LISTING

PART 420 - IRON AND STEEL MANUFACTURING POINT SOURCE CATEGORY
PAGE 4

Subpart Applicability; Description

Subpart G 420.70 Applicability; description of the
Hot Forming Subcategory hot forming subcategory.

Subpart H 420.80 Applicability{ description of the
Salt Bath Descaling Subcategory salt bath descaling subcategory.

The provisions of this subpart are
applicable to discharges and to

the introduction of pollutants into

publicly owned treatment works

resulting from oxidizing and reducing

salt bath descaling operations.

Standard Industry

(1)

Classification Codes

Section

3315.07 Wire, ferrous
3315.08 Wire products, ferrous
3315.09 Wire, steel

Flat

3312.01 Armor plate, rolled
3312.20 Flats, rolled
3312.33 Plates, rolled
3312.40 Sheets, rolled
3312.42 Skelp

3312.50 Strips, iron & steel
Pipe & Tube

3312,60 Tubes, iron & steel
3312.61 Tubing, seamless
3312.62 Well casings

3317.03 Pipe, seamless
3317.05 Tubes, seamless
3317.07 Well casing



S6

TABLE 1I-1
STANDARD INDUSTRIAL CLASSIFICATION LISTING

PART 420 - IRON AND STEEL MANUFACTURING POINT SOURCE CATEGORY

Applicability; description of the
The provisions of this subpart are

applicable to discharges and to
the introduction of pollutants into

hydrochloric acid, or combination

PAGE 5

Subpart Applicability; Description

Subpart I _ 420.90

Acid Pickling Subcategory acid pickling subcategory.
publicly owned treatment works
resulting from sulfuric acid,
acid pickling operations.

Subpart J 420.100

Cold Forming Subcategory

Applicability; description of the
cold forming subcategory.

The provisions of this subpart are
applicable to discharges and to the
introduction of pollutants into
publicly owned treatment works from
cold rolling and cold working pipe
and tube operations in which unheated
steel is passed through rolls or
otherwise processed to reduce its
thickness to produce a smooth
surface, or to develop controlled
mechanical properties in the steel.

Standard Industry

)

Classification Codes

3312.07
3312.16
3312.32
3312.65
3316.01
3316.02
3316.03
3316.04
3316.05
3316.06
3316.07
3317.01
3317.02
3317.04
3317.06
3317.08

Blackplate

Cold Strip Steel
Pipe

Wrought pipe, tubing
Cold finished bars
Cold rolled strip
Corrugating CR

Flat bright CR
Razor blade strip C
Sheet steel CR
Wire, flat

Boiler tubes
Conduit

Pipe, wrought
Tubing, mechanical
Wrought pipe & tube
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TABLE 1I-1
STANDARD INDUSTRIAL CLASSIFICATION LISTING

PART 420 — IRON AND STEEL MANUFACTURING POINT SOURCE CATEGORY

PAGE 6
Subpart Applicability; Description
Subpart K 420.110 Applicability; description of the

Alkaline Cleaning Subcategory

Subpart L 420.120
Hot Coating Subcategory

(1) The EPA has added decimal digits to the
easy reference to individual products.

alkaline cleaning subcategory.

The provisions of this subpart are
applicable to discharges and to

the introduction of pollutants

into publicly owned treatment works
resulting from operations in which
steel and steel products are
immersed in alkaline cleaning baths
to remove mineral and animAl fats
or oils from the steel, and those
rinsing operations which follow
such immersion.

Applicability; description of the
hot coating subcategory.

The provisions of this subpart

are applicable to discharges and
to the introduction of pollutants
into publicly owned treatment
works resulting from the operations
in which steel is coated with zinc,
terne metal, or other metals by
the hot dip process, and those
rinsing operations associated

with that process.

standard four digit SIC code for

Standard Industry

1

Classification Codes

3312.23
3312.25

3312.49
3312.53
3312.54
3312.57
3479.04
3479.12

Galvanized products
Hoop, hot galvanized
rolled

Strips, galvanized
Terneplate

Ternes

Tin plate

Coating (hot dipped)
Galvanizing
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Subcategory

A.

Cokemaking_

1. 1Iron & Steel
2. Merchant

Sintering
Ironmaking
Steelmaking
1. BOF
a. Semi-wet
b. Wet-suppressed
c. Wet-open
2. Open Hearth - Wet

3. Electric Arc Furnace

a. Semi-wet
b. Wet

Vacuum Degassing

Continuous Casting

TABLE II-2

SUBCATEGORY INVENTORY

No. of

No. of Plants No. of Plants No. of Plants
No. of (1) Individta} Direct Discharging With Zero
Active Plants Units Discharging to PQTWs Discharges

39 64 15 8 165y

19 21 7 '8 4

17 17 15 1 1

45 161 39 2 4

9 9(20) 8 0 1

6 6(15) 5 1 0

14 15(35) 13 1 0
4 4(28) 4 0 0

3 3(8) 2 0 1

7 9(20) 6 1 0

33 38 31 0 2

49 59 25 7 17
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TABLE II-2
SUBCATEGORY INVENTORY
PAGE 2

Subcategory

G. Hot Forming

1. Primary
2. Section
3. Flat

a. Hot Strip & Sheet
b. Plate

4. Pipe & Tube
H. Salt Bath Descaling

1. Oxidizing
2. Reducing

I. Acid Pickling
1. Sulfuric Acid
2. Hydrochloric Acid

3. Combination Acid

No. of No. of Plants No. of Plants No. of 'Plants
No. of (10 Individ¥i} Direct Discharging With Zero
Active Plants Units Discharging to POTWs Discharges
84 113 76 6 2
80 241 65 8 7
39 55 37 2 0
17 25 16 1 0
34 50 33 1 0
19 24 17 2 0
7 8 6 1 0
124 191 71 34 19(4)
46 98 34 12 0
67 129 46 18 3



TABLE II-2
SUBCATEGORY INVENTORY
PAGE 3

66

No. of No. of Plants No. of Plants No. of PlAnts
No. of (1) Individtﬁ} Direct Discharging With Zero
Subcategory Active Plants Units Discharging to POTWs Digcharges
J. Cold Forming
1. Cold Rolling
a. Recirculation 53 142 3% 6 13(4
b. Combination 10 21 10 0 0(4)
c. Direct Application 21 67 19 0 2
2. Pipe & Tube
a. Water 15 72 9 2 4(‘(‘2)
b. O0il Emulsions 19 52 2 0 17
K. Alkaline Cleaning
1. Batch 31 51 22 9 0
2. Continuous 31 123 22 9 0
L. Hot Coatings
1. Galvanizing 63 146 40 17 6
2. Terne 5 6 4 1 0
3. Other Metals 10 18 5 4 1
TOTAL 1020 2023 741 162 117

( ) For steelmaking operations, the numbers in parentheses represent the number of furnaces at the specified
number of shops.

(1) Active as of 7/1/81.

(2) Multiple operating units or pollution control facilities within a subcategory may exist at a plant site.

(3) These coke plant operations achieve zero discharge either by disposing of their effluent via quenching
or deep well disposal. v
(4) These plants achieve zero discharge by having their wastewater hauled off-site.



Subcategory

A.

B.

c.

Cokemaking

1. By-Product

2. Beehive

Sintering

Ironmaking

Sampling

Code

00112

002
003
NA
006
007
008
009
NA
A

(1)(2)

(1)

B
C
‘D

Q™

016
017

RarHm

021
022
023
024
025
026
027
028
029
030

TABLE II-3

PLANTS SAMPLED DURING IRON AND STEEL STUDY

Plant

Reference Code

07324
0464C
0868A
0860H
05848
0320
0920F
0684F
0402
04328
0112
0384A
0272

0428A
0428A
0724A

0112Dp
04324
0060F
0432A
0291¢C
0396A
0112B

0196A
0856N
0860B
0860H
0l12C
0112D
0432A
0684H
0684F
0112

100

Plant Type of

Name Operation

Shenango (Neville Island)
Koppers (Erie)

U.S.5. (Fairfield)

U.8.S. (South Works)
National Steel (Great Lakes)
Ford Motor Co. (Dearborn)
Wheeling-Pit (Follansbee)
Republic STeel (Cleveland)
Ironton Coke (Ironton)

J & L (Pittsburgh)
Bethlehem (Bethlehem)
Inland (East Chicago)
Donner-Hanna (Buffalo)

Jewell (Vansant)
Jewell (Vansant)
Sharon (Carpenter)

Bethlehem (Burns Harbor)

J & L (Aliquippa)

Armco (Houston)

J & L (Aliquippa)

International Harvester (Chicago)
Interlake (Chicago)

Bethlehem (Buffalo-Lackawanna)

CF&I (Pueblo) Iron
U.5.S. (Lorain) Iron
U.S.S. (Gary Works) Iron
U.S.S. (Chicago=South) Iron
Bethlehem (Johnstown) Iron
Bethlehem (Burns Harbor) Iron
J & L (Aliquippa) Iron
Republic (Chicago) Iron
Republic (Cleveland) Iron
Bethlehem (Bethlehem) Iron



TABLE II-3
PLANTS SAMPLED DURING IRON AND STEEL STUDY

PAGE 2
Sampling Plant Plant Type of
Subcategory Code Reference Code Name Operation
L 0291C International Harvester (Chicago) Iron
o 0396A Interlake (Chicago) Iron
N 0448A Kaiser (Fontana) Iron
0 0060F Armco (Houston) Iron
P - 0112B Bethlehem (Buffalo-Lackawanna) Iron
Q . 0l12¢c Bethlehem (Johnstown) ' FeMn
D. Steelmaking
1. BOF 031 00208 Allegheny-Ludlum (Brackenridge) W-0C
032 03844 Inland (Indiana Harbor) W-SC
033 08568 U.S.S. (Edgar Thompson) W-0C
034 0856N U.5.S. (Lorain) W-SC
L
035 0868A U.S.S. (Fairfield) W~0C
036 0112D Bethlehem (Burns Harbor) Ww-0C
038 0684F Republic (Chicago) W-SC
D* 0248A Crucible (Midland) W-0C
R 0432A J & L (Aliquippa) Semi-wet
S 0060 Armco (Middletown) Ww-sC
T 0112A Bethlehem (Sparrows Point) W-0C
u 0396D Interlake (Chicago) Semi-Wet
v 0584F National (Weirton) W-0C
2. Open Hearth 042 0492A Lone Star (Lone Star) Wet
043 0864A U.S5.S. (Provo) Semi-wet
W 0112A Bethlehem (Sparrows Point) Wet
Y 0060 Armco (Middletown) Wet
3. Electric Arc 051 0612 Northwestern Steel & Wire Wet
Furnace (Sterling)
052 0492A Lone Star (Lone Star) Wet
0598 0060F Armco (Houston) Semi-wet
AL 0060F Armco (Houston) Wet
AB 0868B U.S.S. (Texas Works, Baytown) Wet
Y 0432C J & L (Cleveland) Semi-wet
4 0584A & B Nat ional (Ecorse) Semi-wet
E. Vacuum Degassing
062 0496 Lukens (Coatesville)
065 0584F National (Weirton)
068 0684H Republic (Chicago)

101



TABLE II-3

PLANTS SAMPLED DURING IRON AND STEEL STUDY
PAGE 3

Subcategory

F,

G.

Cont inucus Casting

Hot Forming

1.

Primary

Sampling
Code

LLE

071

075
079

AF
B*

c-2 & 088
(Revisited)
D-2
L-2
285A
286A
288A
289A

(2)
(2)
(2)
(2)

Plant

Reference Code

0584F
0868B
00208
0856R

02844
0496
0584F
0060K
0584F
0868B
0900
02484 &
0684D

176

0496 (140" only)

0496 (140",206" in

tandem)
0860H
0248B
0020B
0248A
0256K
04323
0684D
0240A
0112B
0112B
0684H

0946A
0060

0240A
0432C
0584F
0684B

102

Plant
Name

Nat ional (Weirton)

U.S.S. (Texas Works, Baytown)
Allegheny-Ludlum (Brackenridge)
U.S.S. (Duquesne)

Eastern Stainless (Baltimore)
Lukens (Coatesville)

National (Weirton)

Armco (Marion)

Nat ional (Weirton)

U.S.S. (Texas Works, Baytown)
Washington Steel (Washington)
Crucible (Midland)

Republic (Massilon)

Carpenter Technology (Reading)
Lukens (Coatesville) .

Lukens (Coatesville)

U.$.S. (South Chicago)

Crucible (Midland)
Allegheny-Ludlum (Brackenridge)
Crucible (Midland)

Universal Cyclops (Bridgeville)
J & L (Warren)

Republic (Massillon)

Copperweld (Warren)

Bethlehem (Lackawanna)
Bethlehem (Lackawanna)

Republic (Chicago)

Wisconsin (Chicago)
Armco (Middletown)
Copperweld (Warren)
J & L (Cleveland)
National (Weirton)
Republic (Warrem)

Type of
Operation

Bloom
Slab/Rough
Plate
Slab/Rough
Plate
Slab/Bloom
Slab

Slab

Bloom
Slab/Bloom
Slab/Bloom
Bloom
Bloom
Bloom

Slab

Bloom

Bloom

Slab

Bloom

Slab
Slab/Bloom
Bloom



TABLE II-3

PLANTS SAMPLED DURING IRON AND STEEL STUDY

PAGE &4

Subcategory

2.

3.

Sect ion

Flat

Sampling

Code

2904¢2)

291
293A
294A

(2)
(2)

083

087
08s
088

C*
H¥*

R*
M*

o% & 081
(Revigited)
A-2

D-2

H-2

12 (2)

282
283P2)

zssngig
2908 2)
2938

082

082

083

Plant

Reference Code

0856R
0856B
0856N
0920N

0860H (02 & 03)

0432-02
0684H-02

06844 (01,03,05,06,07)

0424 (01-03)
0248A

0256K
04327

0176 (01-03)

01128
0946A

0196A (09 & 10)
0384A-06

06524 (01 & 02)
0432A-04

08560

0088A

0112

0240A

0856R

0856N

0496 (01 & 03)
0496 (02 & 04)

0860H-01

103

Plant
Name

U.S.S. (Duquesne)
U.S.S. (Edgar Thompson)
U.S.S. (Lorain)

Wheeling Pittsburgh (Mingo Ject.)

U.S.S. (South Chicago)

J & L (Aliquippa)
Republic (Chicago)
Republic (Chicago)

Jessop (Washington)
Crucible (Midland)

Universal Cyclops (Bridgeville)

J & L (Warren)

Carpenter Technology
(Reading)

Bethlehem (Lackawanna)
Wisconsin (Chicago)

CF&I (Pueblo)

Inland (East Chicago)
Penn-Dixie (Joliet)

J & L (Aliquippa)
U.S.S. (Cleveland)
Babcock & Wilcox (Roppel)
Bethlehem (Bethlehem)
Copperweld (Warren)_
U.S.S. (Duquesne)
U.S.S. (Lorain)
Lukens (Coatesville)

Lukens (Coatesville)

U.S.S. (South Chicago)

Type of
Operat fon

Slab/Bloom

Slab/Bloom
Slab

34" & Rod
Mill

14" Mill
34" Mill
36",32", 1‘.11,
10",11" Mills
Bar Mills
Merchant
Mill

Bar Mill
Billet
Mill

Bar

Mills

Rail Mill
#2, 5, & 6
Mills

Bar &

Rod Mills
12" Bar
Mill

0" & 12"
Mills

Rod Mill
Rod Mill
Round Mill

Round Mill
Rebar Mill

140",112"/120",
140"'/206"
112"/120", 140"
Mills

30" Plate

Mill



TABLE II-3

PLANTS SAMPLED DURING IRON AND STEEL STUDY

PAGE 5

Subcategory

4,

Pipe and Tube

Sampling

Code

086
086
087

D
E*
F*

(2)

284 (3)

284

(2)

286
287?%;)

2885(2)

289?2)

29482

087
088
E-2
GG-2
I1-2
JJ=2
KK-2
293
295F

(2)
2)

Plant

Reference Code

0112D-01
0112p-02
04324

0248B
00208
0856H

0176
0860B~01
08688
0060
0384A-02
0396D-02

0020B
0112p

0432¢C
05848
0584F
06848
0860B
0920N

04324-01
0684H
0196A-01
0240B-05
0916A
0728
0256G
0856N
0948A

104

Plant
Name

Bethlehem (Burns Harbor)
Bethlehem (Burns Harbor)

J & L (Aliquippa)

Crucible (Midland)
Allegheny-Ludlum (Brackenridge)
U.S.S. (Homestead)

Carpenter Technology (Reading)
U.S.S. (Gary Works)

U.5.5. (Baytown)

Armco (Middletown)

Inland (East Chicago)

Interlake (Riverdale)

Allegheny Ludlum (Brackenridge)
Bethlehem (Burns Harbor)

J & L (Cleveland)
National (Ecorse)
National (Weirton)
Republic (Warren)

U.5.S. (Gary)

Wheeling Pittsburgh (Mingo Jct.)

J & L (Aliquippa)
Republic (Chicago)

CF&I (Pueblo)

Ohio Steel & Tube (Shelby)
Wheat land (Wheat land)

Sharon (Sharon)

Cyclopa (Sawhill)

U.S.S. (Lorain)

J & L (Campbell)

Type of
Operation

160" Plate
Mill

80 * Hot
Strip

44" Hot
Strip

Hot Strip
Hot Strip
160" Plate
Mill

#4 Hot
Mill

84" Hot
Strip
160" Plate
Mill

Hot Strip
& Sheet
80" Hot
Strip

#4 Hot
Strip

Hot Strip
Hot Strip
& Plate
Hot Strip
Hot Strip
Hot Strip
Hot Strip
Hot Strip
Hot Strip

Butt Weld
Seamless
Seamless
Seamless
Butt Weld
Butt Weld
Butt Weld
Seamless
Seamless



TABLE I1-3
PLANTS SAMPLED DURING IRON AND STEEL STUDY

BAGE 6
. Sampling Plant Plant Type of
Subcategory Code Reference Code Name ’ Operation
H. Salt Bath Descaling
1. Oxidizing 131 0424 Jessop (Washington, Pennsylvania) Plate
132 0176-04 Carpenter Technology Rod,
(Reading) ‘' Wire
138 0440A Joslyn (Port Wayne) Bar, Rod
(1] 0424 Jessop (Washington, Pennsylvania) =~ Plate
L¥ 0440A Joslyn (Fort Wayne) " Bar,Rod
2. Reducing 132 0176 (01-03) Carpenter Technology Bar,Rod
(Reading) Strip,Wire
139 0256N ‘ Universal Cyclops (Titusville) Bar,Billet
L* 0440A Joslyn (Fort Wayne) Bar,Rod
Q¥ 0684D Republic (Massillon) Strip
I. Acid Pickling
1. Sulfuric Acid 092 088A B&W (Beaver Falls) B
094 0948C Y3&T (Indiana Harbor) c-N’
095 05848 National (Midwest) c
096 ol121 Bethlehem (Lebanon) B-N
097 0760 Stanley (New Britain) C=AU
098 0684P Republic (Massillon) B
R¥ . 02404 Copperweld (Warren) B-N
H-2 04324 J & L (Aliquippa) B-N, C-N
1-2 0856P U.S.8. (Cleveland) B
0-2 0590 Nelson Steel (Chicago) B-AU
pP-2 0312 Fitzsimons (Youngstown) B-AU
Q-2 0894 Walker Steel & Wire (Ferndale) B-AU
R-2 0240B Chio Sheet & Tube (Shelby) B-N
8-2 0256C Cyclops-Sawhill (Sharon) B-N
T-2 07928 Thompson Steel (Chicago) C-AU
QQ-2 0584E National (Midwest) Cc-N
88-2 0l12A Bethlehem (Sparrows Pt.) c-N
-2 0856D U.S.8. (Irwin) . c-N
Ww-2 0868A U.8.8. (Fairfield) C-N
2. Hydrochloric Acid 091 0612 Northwestern 8&W (Sterling) Cc-N
093 0396D Interlake (Riverdale) C-N
095 0584F National (Weirton) C~AR
099 05288 McLouth (GCibralter) C-AR
100 0384A Inland (East Chicago) c-N
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TABLE I1I-3

PLANTS SAMPLED DURING IRON AND STEEL STUDY

PAGE 7

Subcategory

3. Combination Acid

J. Cold Forming

1. Cold Rolling

101
102
105
105
106
D¥
Ix
P*
X-2

DD-2
EE-2
FF-2
vv-2
XX-2
YY-2

A&B

(1)

Plant

Reference Code

08569
0480A
0936

00608

0396D
0384A
0060

0900
0176
0088A
0088D
0674E
0900
0424
0248A & B
0856H
0432K
0440A
0176
00600

0020 B & C
0384A
0584F
0584F
0112B
0248B
0432K
0156B
0060B
0060
0584E
0112D
0384A
0584F
06841
0432D

106

Plant
Name

U.S.S. (Cuyahoga)

LaSalle (Hammond)

Wire Sales, Inc. (Chicago)
Dominion (Hamilton)

Armco (Ashland)

Steel Co. of Canada (Hamilton)
Interlake (Riverdale)

Inland (East Chicago)

Armco (Middletown)

Washington Steel (Washington)
Carpenter Technology

Babcock & Wilcox (Beaver Falls)
Babcock & Wilcox (Koppel)
Plymouth Tube (Dunkirk)
Washington Steel (Washington)

Jessop (Washington, Pennsylvania)

Crucible (Midland)

U.5.5. (Homestead)

J & L (Louisville)
Joslyn (Fort Wayne)
Carpenter Technology
Tube Associates (Houston)

Allegheny-Ludlum (W. Leechburg)
Inland (East Chicago)
National (Weirton)
National (Weirton)
Bethlehem (Lackawanna)
Crucible (Midland)

J & L (Louisville)

Cabot Steel (Kokomo)
Armco (Ashland)

Armco (Middleton)
National (Midwest)
Bethlehem (Burns Harbor)
Inland (East Chicago)
National (Weirton)
Republic (Gadsden)

J & L (Hennepin)

Type of
Operation

C-N
B-N
B-N
C-AR
C-AR
C-AR
C-N
C-N
C-N

C-N
B-N
B-N
B-N
B-N
C-N
B-N
C-N
B-N
C-N
B-N
C-N
B-N

Recire.
Recirc.
Direct Appl.
Recirc.
Direct Appl.
Recire.
Recirc.
Recire.
Recirc.
Recire.
Combinst ion
Recirc.
Recirc.
Direct Appl.
Recirc.
Combination



TABLE II-3

PLANTS SAMPLED DURING IRON AND STEEL STUDY

PAGE 8

Subcategory

2.

Pipe & Tube

K. Alkaline Cleaning

L. Hot Coating

1.

Galvanizing

Sampling

Code

(2)
(2)
(2)

301
302
304

305¢2)

306(2)
307¢2)
308¢2)
310¢2)
311(2)
312¢2)
(2)
313

(2)
315(2)

111
112
114
116

Plant

Reference Code

00208
0060E
0176

0176

02488
02488
0320

0432¢C
0432D
0948C
05848
0684

0684B
0856P
0856F
0684D
0060

0492A
0256G
0684L
0684A
0856N
0856Q
0678C
02408

0176
01121

0432K
0432K
0796A

0612

0396D
0948¢
01121

107

Plant
Name

Allegheny Ludlum (W, Leechburg)
Armco (Zanesgville)
Carpenter Technology (Reading)

Carpenter Technology (Reading)

Crucible (Midland)
Crucible (Midland)

Ford Motor Co (Dearborn)

J & L (Cleveland)

J & L (Hennepin)

J & L (E. Chicago)
National Steel (Detroit)
Republic Steel (Cleveland)
Republic Steel (Warren)
U.5.5. (Cuyahoga Works)
U.5.8, (Fairless)

Republic Steel (Massillon)
Armco Steel (Middletown)

Lone Star Steel (Lone Star)
Cyclops (Sharon)

Republic (Elyria OH)
Republic (Youngstown)
U.S.5. (Lorain)

U.S.S. (McKeesport)

Quanex (Shelby)

Copperweld (Shelby)

Carpenter Technology
(Reading)
Bethlehem (Lebanon)

J & L (Louisville)
J & L (Louisville)
Timken (Canton)

Northwestern Steel (Sterling)
Interlake (Riverdale)

YS&T (East Chicago)
Bethlehem (Lebanon)

Type of
Operation

Recirc.
Recirc.
Recirc. &
Direct Appl.
Recirc. &
Direct Appl.
Recirc.
Recirc.
Recirc.
Recirc.
Combination
Combinat ion
Combinat ion
Recirc.
Recirc.
Recirc.
Combinat ion
Recire.
Recirc.

Water

Water & 0Oil
0il

0il

0il

Water & Oil
0il

0il

Cont inuous

Batch
& Cont.
Cont.
Cont.
Batch



TABLE 1I-3
PLANTS SAMPLED DURING IRON AND STEEL STUDY
PAGE 9 '

. Sampling
Subcategory Code

118
119
1-2
V-2
MM-2
NN-2
2. Terne 113
00-2
PP-2

3. Other 116

(1) Data exists for more than one visit.

(2) Verification analyses protocol used ats this plant visit..

: Sample code number was not assigned.
*: Sampled by Datagraphics.

Key to Abbreviations:

W-0C:

W-SC:

B t Batch

C : Continuous

AU : Acid Recovery

AR : Acid Regeneration

Plant

0920E
0476A
08560
0936

0856F
09208

0856D
0060R
08560

01121

Reference Code

"Wet-Open Combustion” type air pollution control syatem.
"Wet -Suppressed Combustion" type air pollution control system

108

Plant Type of
Name Operation

Wheeling-Pitt (Martins Ferry)
Laclede (Alton)

U.S.8. (Cleveland)

Wire Sales (Chicago)

U.S.S. (Fairless)
Wheeling-Pitt (Martins Ferry)

U.5.8. (Irwin)
Armco (Middletown)
U.8.S. (Irwin)

Bethlehem (Lebanon) . Aluminum



TABLE II-4

INDUSTRY-WIDE DATA BASE
IRON & STEEL INDUSTRY

No. gf
Operatlons
Number Sampled for Original Guidelines -Study 133
Number Sampled for Toxic Pollutant Studies 161
Total Number Sampled (Not including re-visits) 244
Number Responding to the D-DCP's 174 incl.
44 above
Total Number Sampled or Surveyed via D-DCP's 374
Number Responding to the DCP's 2023

109



TABLE II-5

REVISED STEEL INDUSTRY SUBCATEGORIZATION

Cokemaking
1. Byproduct
a. Iron & Steel ~ Biological
b. Iron & Steel - Physical Chemical
c. Merchant - Biological
~d. Merchant - Physical Chemical
2. Beehive
Sintering
Ironmaking
1. 1Iron
2. Ferromanganese (BPT only)
Steelmaking
1. BOF
a. Semi-wet
b. Wet - Open Combustion
c. Wet - Suppressed Combustion
2. Open Hearth - Wet

3. Electric Arc Furnace

a. Semi-wet
b. Wet

Vacuum Degassing
Continuous Casting
Hot Forming

1. Primary

a. Carbon and Specialty w/o scarfing
b. Carbon and Specialty w/scarfing

2. Section

a. Carbon
b. Specialty
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TABLE II-5
REVISED STEEL INDUSTRY SUBCATEGORIZATION
PAGE 2

3. Flat

a. Hot Strip and Sheet (Carbon and Specialty)
b. Plate - Carbon
¢. Plate - Specialty

4. Pipe and Tube
H. Salt Bath Descaling
1. Oxidizing

a. Batch Sheet/Plate
b. Batch Rod/Wire/Bar
¢. Batch Pipe/Tube

d. Continuous

2. Reducing

a. Batch
b. Continuous

I. Acid Pickling
1. Sulfuric Acid

a. Rod, Wire and Coil

b. Bar, Billet, and Bloom

¢. Strip, Sheet and Plate

d. Pipe, Tube and Other Products
e. Fume Scrubber

2. Hydrochloric Acid

a. Rod, Wire and Coil

b. Strip, Sheet and Plate

¢. Pipe, Tube and Other Products
d. Fume Scrubber

e. Acid Regeneration

3. Combination Acid Pickling

a. Rod, Wire and Coil

b. Bar, Billet, and Bloom

¢. Cont., - Strip, Sheet and Plate
d. Batch - Strip, Sheet and Plate
e. Pipe, Tube and Other Products
f.. Fume Scrubber
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TABLE II-5
REVISED STEEL INDUSTRY SUBCATEGORIZATION
PAGE 3

J. Cold Forming
1. Cold Rolling
a. Recirculation - Single Stand
b. Recirculation = Multi Stand
¢. Combination
d. Direct Application - Single Stand
e. Direct Application - Multi Stand
2. Pipe and Tube

a. Water
b. O0il Emulsion

K. Alkaline Cleaning

1. Batch
2. Contlnuous

L. Hot Coatings

l. Galvanizing, Terne & Other
2. Fume Scrubber
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TABLE 1I-6

CROSS REFERENCE OF REVISED STEEL INDUSTRY
SUBCATEGORIZATION TO PRIOR SUBCATEGORIZATION

Revised Subcategorization

A. Cokemaking
1. By-Product
a. Iron & Steel - Biological
b. 1Iron & Steel - Physical Chemical
¢. Merchant - Biological
d. Merchant ~ Physical Chemical
2. Beehive
B. Sintering
C. Blast Furnace
1. Iron
2. Ferromanganese (BPT only)
D. Steelmaking
1. BOF
a. Semi-wet
b. Wet ~ Open Combustion
¢c. Wet - Suppressed Combustion
2. Open Hearth - Wet

3. EAF

a. Semi-wet
b. Wet

E. Vacuum Degassing

F. Continuous Casting

G. Hot Forming
1. Primary

a. Carbon and Specialty wo/scarfers
b. Carbon and Specialty w/scarfers

113

Prior Subcategorization
(1974 and 1976 Regulations)

A. By-Product Coke

B. Beehive Coke

C. Sintering
D. Blast Furnace - Iron

E. Blast Furnace - FeMn

F. BOF - Semi-wet

G. BOF - Wet

H., Open Hearth - Wet
I. EAF - Semi-wet

J. EAF - Wet

K. Vacuum Degassing

L. Continuous Casting

M. Hot Forming - Primary

1. Carbon wo/scarfers
2., Carbon w/scarfers
3. Specialty

Remarks

Segment Added
Segment Added

Segment Added
Segment Added

Segments
Changed



TABLE II-6
CROSS REFERENCE OF REVISED STEEL INDUSTRY

SUBCATEGORIZATION TO PRIOR SUBCATEGORIZATION
PAGE 2

Revised Subcategorization

2.

4,

Section

a. Carbon
b. Specialty

Flat
a. Hot Strip and Sheet

b. Plate - Carbon
c. Plate - Specialty

Pipe and Tube

Scale Removal

1.

Oxidizing

a. Batch Sheet/Plate
b. Batch Rod/Wire/Bar
¢. Batch Pipe/Tube

d. Continuous

Reducing

a. Batch
b. Continuous

Acid Pickling

1.

Sul furic Acid

a. Rod, Wire and Coil

b. Bar, Billet and Bloom

c. Strip, Sheet and Plate

d. Pipe, Tube and Other Products
e.” Fume Scrubber

Hydrochloric Acid

a. Rod, Wire and Coil

b. Strip, Sheet and Plate

c¢. Pipe, Tube and Other Products
d. Fume Scrubber

e. Acid Regeneration

114

Prior Subcategorization
(1974 and 1976 Regulations) Remarks

N. Hot Forming -~ Section

1. Carbon
2. Specialty

'0. Hot Forming - Flat

1. Hot Strip & Sheet
2. Plate

P. Hot Forming - Pipe and Tube

1. Isolated Segment
2. 1Integrated Changed

X. Scale Removal

a. Kolene Segments
Changed
b. Hydride Segments
Changed

Q. Pickling - Sulfuric Acid -
Batch and Continuous

a. Batch - spent liquor, Segments
no rinses Changed

b. Continuous - Neutralization
(liquor)

c¢. Continuous - Neutralization
(R, FHS)

d. Continuous - Acid Recovery
(new facilities)

R. Pickling - Hydrochloric Acid -
Batch and Continuous

a. Concentrates - Segments
nonregenerative Changed

b. Regeneration

c. Rinses

d. Fume hood scrubbers



TABLE II-6

CROSS REFERENCE OF REVISED STEEL INDUSTRY
SUBCATEGORIZATION TO PRIOR SUBCATEGORIZATION

PAGE 3

Revised Subcategorization

3. Combination Acid

a.
b.
c.
d.
e.
f.

Rod, Wire and Coil

Bar, Billet and Bloom

Cont. - Strip, Sheet and Plate
Batch - Strip, Sheet and Plate
Pipe, Tube and Other Products
Fume Scrubber

J. Cold Forming

1. Cold Rolling

a.
b.
c.
d.
e.

Recirculation - Single Stand
Recirculation - Multi Stand
Combinat ion

Direct Application - Single Stand
Direct Application - Multi Stand

2. Pipe and Tube

a.
b.

Water
0il emulsion

K. Alkaline Cleaning

a. Batch
b. Continuous

L. Hot

Coatings

l. Galvanizing, Terne & Other
2. Fume Scrubber

115

Prior Subcategorization

(1974 and 1976 Regulations) Remarks
W. Combination Acid Pickling Segments
(Batch and Continuous) Changed
Subcategory
a. Continuous
b. Batch - Pipe and Tube
c. Batch - other
S. Cold Rolling
a. Recirculation Segments
Added
b. Combination .
c¢. Direct Application
Segment Addec
Segment Addec
Z, Continuous Alkaline Cleaning
Subdivision
Added
T. Hot Coatings - Galvanizing Segments
Changed

a. Galvanizing
b. Fume scrubber



Subcategory

TABLE 11-7

SOLID WASTE GENERATION DUE TO WATER POLLUTION CONTROL
IRON AND STEEL INDUSTRY )

A.

o

Cokemaking
1. Iron & Steel
2. Merchant

Sintering

. lronmaking

Steelmaking

1. BoF
a. Semi-Wet
b. Wet Suppressed
c. Wet Open

2. Open Hearth - Wet

3. Electric Furnace
a. Semi-Wet’
b. Wet

Vacuum Degassing
Cont inuous Casting
Hot Forming

1. Primary
a. Carbon w/Scarfer
b. Carbon wo/Scarfer
c. Spec. w/Scarfer
d. Spec. wo/Scarfer

2. Section
a. Carbon
b. Specialty

3. Flat
a. Carbon HS&S
b. Spec. HS&S
c¢. Carbon Plate
d. Spec. Plate

&~

Pipe & Tube
a. Carbon
b, Specialty

. Salt Bath Descaling

1. Oxidizing
a. Batch Sheet/Plate
b. Batch Rod/Wire
c. Batch Pipe/Tube
d. Continuous

2. Beducing
a. Batch
b. Continuous

116

BPT (tona/yr) BAT (tons/yr) PSES (tons/yr)
No. of Hodel No. of Model No. of Model

Plants Plant Subcategory Plants Plant Subcategory Plants Plant Subcategory
31 1,239 38,409 28 * * 8 1,314 10,512
11 546 6,006 9 * * 8 292 2,336
16 165,940 2,655,040 15 * * 1 165,940 165,940
43 119,465 5,136,995 39 550 21,450 2 120,015 240,030
9 800 7,200 8 - - 0 800 0
5 7,550 37,750 5 70 350 1 7,620 7,620
13 63,260 822,380 13 200 2,600 1 63,460 63,460
4 30, 360 121,440 4 265 1,060 0 30,625 1]
3 1,500 4,500 3 - - 0 1,500 0
6 19,270 115,620 6 42 252 1 19,310 19,310
33 80 2,640 31 40 1,240 0 120 0
42 400 16,800 25 40 1,000 7 440 3,080
30 80,262 2,407,860 30 - - 2 80,26251; 160,524
30 20,718 621,540 29 - - 2 20,718(1) 41,436
5 19,738 98,690 5 - - 1] 19,738(1) 1]
12 6,498 77,976 11 - - 2 6,498 12,996
52 16,577 862,004 48 - - 7 16,577?13 116,039
20 6,578 131,560 17 - - 1 6,578 6,578
30 38,479 1,154,370 30 - - 2 38,679213 76,958
7 4,883 34,181 7 - - 0 6,883(1) 0
11 16,979 186,769 11 - - 1 16,979(1) 16,979
5 5,342 26,710 5 - - 0 5,342 0
25 759 18,975 25 - - 1 759&3 759
8 2,479 19,832 8 - 0 2,479 0
5 380 1,900 5 - - 0 380 1]
3 440 1,320 3 1 440 440
2 540 1,080 2 - 1] 540 - 0
7 420 2,940 7 - - 1 420 420
4 160 640 4 - - 1 160 160
2 60 120 2 - - 0 60 0



TABLE 1I-7
SOLID WASTE GENERATION DUE TO WATER POLLUTION CONTROL

BAT (tons/yr)

PSES (tons/yr)

IRON AND STEEL INDUSTRY
PAGE 2
BPT (tons/yr)
No. of Model
Subcategory Plants Plant
I. Acid Pickling
1. Sulfuric
a. S/S/P Neut 23 74,780
b. R/W/C Neut 16 16,260
¢. B/B/B Neut 15 22,720
d. P/T Neut ) 17 13,360
e. S/S/P AU 2 13,440
f. R/W/C AU(Z) - 2,340
g. B/B/B 4y} 0 4,680
h. P/T AU 1 1,560
2. Hydrochloric
a. $/S/P Neut 21 85,280
b. R/W/C Neut 7 3,640
c¢. P/T Neut 2 3,140
d. S/8/P AR 4 41,440
3. Combination :
a. Batch S/S/P 9 5,080
b. Continuous S/S/P 14 27,640
c. R/W/C 9 8,120
d. B/B/B 3 4,560
e. P/T 11 4,740
J. Cold Forming
1. Cold Rolling
a. Single Stand Recirc 13 40
b. Mulei Scand Recirc 21 700
c. Combination 10 9,300
d. Single Stand DA 9 340
e. Multi Stand DA 10 1,800
2. CF - Pipe & Tube
a. Water 9 140
b. 0il 19 420
K. Alkaline Cleaning
1. Batch 22 20
2. Continuous 22 260
L. Hot Coating
1. Galvaniziang
a. S/S/M wo/FS 18 1,380
b. S/S/M w/FS 12 1,640
c. WP/F wo/F$S 10 440
d. WP/F w/FS 6 520
2. Terne
a. S/8/M wo/FS8 1 240
b. S/S/M w/FS 3 340
3. Ocher
a. S/S/M wo/FS 4 960
b. S/S/M w/FS 0 1,220
c. WP/F wo/FS 2 80
d., WP/F w/FS 0 100
TOTALS

(1): Based upon current prsctices of POTW discharges.

(2): Perrous sulfate crystal disposal

- No limitations/stsndards are being promulgated for this subdiviaion.
Sludge generation at this level is minimal and is included in the BPT sludge generation load..

Subcategory

1,719,940
260,160
340,800
227,120

26,880
11,700
0
1,560

1,790,880
25,480
6,280
165,760

45,720
386,960
73,080
13,680
52,140

520
14,700
93,000

3,060
18,000

1,260
7,980

440
5,720

24,840
19,680
4,400
3,120

240

1,020 .

3,840
0

160
0

19,963,367

117

No. of

Plants

N

Fo SN

- W0 o

13
21
10

10

22
22

14
11

oM OoOW

Model * No. of Model

Plant Subcategory Plants Plant Subcategory
- - 4 74,780 299,120
- - 18 16,260 292,680
- - 3 22,720 68,160
- - 9 13,360 120,240
- - 0 - -
- - 0 - -
- - 0 - -
- - 0 - -
- - 3 85,28Q 255,840
- - 8 3,640 29,120
- - 1 3,140 3,140
- - o - -
- - 0 5,080 0
- - 1 27,640 27,640
- - 8 8,120 64,960
- - 1 4,560 4,560
- - 8 4,740 37,920
- - 3 40 120
- - 3 700 2,100
- - 0 9,300 0
- - 0 340 0
- - 0 1,800 0
- - 2 - -
- - 0 1,320 0
- - 9 - -
- - 9 - -
- - 2 1,380 2,760
* hd 1 1,640 1,640
- - 7 440 3,080
* hd 7 520 3,640
- vo- 1 240 240
* * 0 340 0
- - 0 960 0
* * 0 1,220 0
- - 4 80 320
* * 0 100 0
27,952 2,162,857



ENERGY REQUIREMENTS DUE TO WATER POLLUTIOR CONTROL

TABLE II-8

IRON AND STEEL INDUSTRY

BPT (kwh) BAT (kwh) PSES (kwh)
No. of No. of No. of
Subcategory Plants Model Subcategory Plants Model Subcategory Plants Model Subcategory
A. Cokemaking
1. Iron & Steel 31 1,668,000 51,708,000 28 1,416,000 39,648,000 8 620,000 4,960,000
2. Merchant 11 804,000 8,844,000 9 588,000 5,292,000 8 216,000 1,728,000
B. Sintering 16 2,512,000 40,192,000 15 152,000 2,280,000 1 2,664,000 2,664,000
€. Ironmaking 43 9,768,000 420,024,000 39 340,000 13,260,000 2 10,064,000 20,128,000
D. Steelmaking
1. BOF
a. Semi-Wet 9 44,000 396,000 8 - - 0 44,000 0
b. Wet Suppressed 5 1,048,000 5,240,000 S 76,000 380,000 1 1,124,000 1,124,000
c. Wet Open 13 2,904,000 37,752,000 13 160,000 2,080,000 1 3,064,000 3,064,000
2. Open Hearth - Wet 4 1,696,000 6,784,000 4 168,000 672,000 0 1,864,000 0
— 3. Electric Furnace -
=
© a. Semi-Wet 3 28,000 84,000 3 - - 0 28,000 [1]
b. Wet 6 776,000 4,656,000 6 80,000 480,000 1 856,000 856,000
E. Vacuum Degassing 33 1,044,000 34,452,000 31 48,000 1,488,000 0 1,052,000 0
F. Continuous Casting 42 2,588,000 108,696,000 25 48,000 1,200,000 7 2,600,000 18,200,000
G. Hot Forming
1. Primary
a. Carbon w/Scarfer 30 732,000 21,960,000 30 - - 2 732,000 E:; 1,464,000
b. Carbon wo/Scarfer 30 1,140,000 34,200,000 29 - -2 1,140,000, 1 2,280,000
c. Spec. w/Scarfer S 408,000 2,040,000 5 - - 0 408,000(1) 0
d. Spec. wo/Scarfer 12 548,000 6,576,000 11 - - 2 548,000 1,096,000
2. Section
a. Carbon 52 1,000,000 52,000,000 48 - - 9 1,ooo,ooof}; 7,000,000
b. Specialty 20 452,000 9,040,000 17 - - 1 452,000 452,000
3. Flat
a. Carbon HS&S 30 1,304,000 39,120,000 30 - - 2 1,304,0008; 2,608,000
b. Spec. HS&S - 7 568,000 3,976,000 7 - - 0 568,000 0
Carbon Plate 11 616,000 6,776,000 11 - - 1 616,0008; 616,000
d. Spec. Plate 5 240,000 1,200,000 S - - 0 240,000 0



6TT

TABLE 11-8
ENERGY REQUIREMENTS DUE TO WATER POLLUTION CONTROL
IRON ANRD STEEL INDUSTRY

PAGE 2
BPT (kwh) BAT (kwh) . PSES (kwh)
No. of No. of No. of
Subcategory Plants Model Subcategory Plants Model Subcategory Plants Model Subcategory
4. Pipe & Tube
a. Carbon 25 428,000 10,700,000 25 - - 1 428,0008; 428,000
b. Specialty 8 768,000 6,144,000 8 - - 0 768,000 0
H. Salt Bath Descaling
1. Oxidizing
a. Batch Sheet/Plate 5 188,000 940,000 5 - - 0 188,000 0
b. Batch Rod/Wire 3 196,000 588,000 3 - - 1 196,000 196,000
c. Batch Pipe/Tube 2 200,000 400,000 2 - - 0 200,000 0
d. Continuous 7 200,000 1,400,000 7 - - 1 200,000 200,000
2, Reducing
a. Batch 4 76,000 304,000 4 - - 1 76,000 76,000
b. Continuous 2 76,000 152,000 2 - - 0 76,000 0
I. Acid Pickling
1. Sulfuric
a. 8/S/P Neut 23 860,000 19,780,000 23 - - 4 860,000 3,440,000
b. R/W/C Neut 16 448,000 7,168,000 16 - - 18 448,000 8,064,000
c. B/B/B Neut 15 424,000 6,360,000 15 - - 3 424,000 1,272,000
d. P/T Reut 17 404,000 6,868,000 17 - - 9 404,000 3,636,000
e. S/S/P AU 2 2,148,000 4,296,000 2 - - 0 - -
f. R/W/C AU 5 396,000 1,980,000 5 - - 0 - -
g- B/B/B AU 0 744,000 0 0 - - 0 - -
h. P/T.AU 1 232,000 232,000 1 - - 0 - -
2. Hydrochloric
a. S/S/P Neut 21 7,040,000 147,840,000 21 - - 3 7,040,000 21,120,000
b. R/W/C Neut 7 332,000 2,324,000 7 - - 8 332,000 2,656,000
c. P/T Neut 2 316,000 632,000 2 - - 1 316,000 316,000
d. S/S/P AR 4 11,716,000 46,864,000 4 - - 0 - -
3. Gombination
a. Batch S/S/P 9 332,000 2,988,000 9 - - 0 332,000 0
b. Continuous S/S/P 14 1,112,000 15,568,000 14 - - 1 1,112,000 1,112,000
c. R/W/C 9 388,000 3,492,000 9 - - 8 388,000 3,104,000
d. B/B/B 3 316,000 948,000 3 - - 1 316,000 316,000
e. P/T 11 324,000 3,564,000 11 - - 8 324,000 2,592,000



TABLE 11-8

ENERGY REQUIREMENTS DUE TO WATER POLLUTION

IRON AND STEEL INDUSTRY
PAGE 3

CONTROL

BPT (kwh) . BAT (kwh) PSES (kwh)
No. of No. of No. of
Subcategory Plants Model Subcategory Plants Model Subcategory Plants Model Subcategory
J. Cold Forming
1. Cold Rolling
a. Single Stand Recirc 13 120,000 1,560,000 13 - - 3 120,000 360,000
b. Multi Stand Recirc 21 220,000 4,620,000 21 - - 3 220,000 660,000
c. Combination 10 1,444,000 14,440,000 10 - - 0 1,444,000 0
d. Single Stand DA 9 292,000 2,628,000 9 - - 0 292,000 0
e. Multi Stand DA 10 1,104,000 11,040,000 10 - - 0 1,104,000 0
2. CF - Pipe & Tube
a. Water 9 8,000 72,000 9 - - 2 - -
b. 0il 19 8,000 152,000 1 - - 0 8,000 0
K. Alkaline Cleaning
1. Batch 22 60,000 1,320,000 22 - - 9 - -
— 2. Continuous 22 96,000 2,112,000 22 - - 9 - -
S L. Hot Coating
1. Galvanizing
a. S/8/M wo/FS 18 352,000 6,336,000 14 - - 2 362,000 724,000
b. S/8/M w/FS 12 452,000 5,424,000 11 32,000 352,000 1 484,000 484,000
c. WP/F wo/FS 10 244,000 2,440,000 9 - - 7 244,000 1,708,000
d. WP/F w/FS 6 348,000 2,088,000 6 32,000 192,000 7 380,000 2,660,000
2. Terne
a. S/S/M wol/Fs 1 192,000 192,000 1 - - 1 192,000 192,000
b. S/S/M w/FS 3 248,000 744,000 3 24,000 72,000 0 272,000 0
3. Other
a. S/S/M wolFS 4 300,000 1,200,000 3 - - 0 300,000 0
b. S/S/M w/FS 0 332,000 0 0 24,000 0 0 60,000 0
c. WP/F wo/F8 2 60,000 120,000 2 - - 4 136,000 544,000
d. WP/F w/FS 0 136,000 0 0 24,000 0 0 160,000 0
TOTALS 1,243,736,000 67,396,000 124,100,000

(1) Based upon current treatment practices.
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VOLUME 1
SECTION III
REMAND ISSUES ON PRIOR REGULATIONS

Introduction

After reviewing the 1974 (Phase I) and 1976 (Phase II) regulations for
the steel 1industry, the Court of Appeals ordered EPA to reconsider
several matters. This section provides a summary of the Agency's
evaluation and response to the '"remand issues". The respective
subcategory reports provide the Agency's responses to subcategory
specific remand issues.

1. Site-Specific Costs

In its challenge to the Phase I regulation, the industry asserted
that EPA's cost estimates did not include allowances for ‘'site-
specific" costs. The 1industry submitted no data showing the
magnitude of site-specific costs. The Agency responded that it
included all costs which could be reasonably estimated and that
it believed its estimates were sufficiently generous to cover
site-specific costs. On this basis, the court rejected this
challenge to the regulation. American Iron and Steel 1Institute
v. EPA, 526 F.2d 1027 (3d Cir. 1975), modified in part, 560 F.2d

——

589 (3d Cir. 1977), cert. den. 98 S. Ct 1467 (1978).

In the Phase II proceedings, however, evidence of the possible
magnitude of "site-specific" cost was presented.4 On this basis,
the court ordered EPA to reevaluate its cost estimates in 1light
of site-specific costs. 1In particular, the court ordered EPA to
include these costs, or analyze the generosity of 1its estimates
by comparing model cost estimates with actual reported costs, or
explain why such an analysis could not be done.

In response to the court's decisions, the Agency reevaluated its
cost estimates for Phase I and Phase Il operations. First, the
Agency included in its estimates many "site-specific" costs which
were not included in prior estimates.S 1In the Agency's view, it
has included all "site-specific costs" that can be reasonably and
accurately estimated without detailed site-specific studies. The

4This evidence consisted of the plant-by-plant compliance estimates
for facilities located in the Mahoning Valley region of Eastern Ohio.

5These newly added cost items include: 1land acquisition costs, site

clearance costs, utility connections, and miscellaneous utility
requirements. (Reference is made to Section VII)
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remaining "site-specific" costs not included are so highly
variable and inherently site-specific that reasonably accurate
estimates would require an evaluation of the factors as they
apply to each operation. It should be noted that studies
commissioned by AISI, itself, also exclude site-specific costs.
For example, in Arthur D. Little's Steel and the Environment - A
Cost 1Impact Analysis, site-specific costs and land acquisition
costs were excluded "...because detailed site-specific studies
would be required."

Second, the Agency included in its cost estimates allowances for
unforeseen expenses. The model-based cost estimates for each
subcategory include a 15% contingency fee.® :

Third, the Agency has based its cost estimates on many
conservative assumptions. For instance, in most subcategories,
the Agency's cost estimates are based upon individual treatment
of wastewaters from all operations within each subcategory at
each plant site. In fact, however, the industry has installed
and will continue to install less costly "central treatment"
systems to treat combined waste streams from several
subcategories. Additionally, EPA's model based estimates reflect
off the shelf parts and costs for "outside" engineering and
construction services.? In fact, however, the industry often uses
"in-house" engineering and construction resources, and improves
wastewater quality by "gerrymandering" existing treatment systems
and upgrading operating and maintenance practices. The Agency's
cost estimates reflect treatment in place as of 1976 and
treatment to have been installed by January 1978 [based upon
survey (DCP) responses]; and facilities in place as of July 1,
1981. The Agency updated the status of the industry from January
1978 to July 1981 from personal knowledge of Agency experts on
the 1industry; NPDES records; and, in some cases, telephone
surveys.

Fourth, EPA has compared its model-based cost estimates to the
costs reported by the industry. This comparison shows that the
Agency's estimates are sufficiently generous to reflect all
costs, 1including "site-specific" <costs. Model-based estimates
cannot be expected to precisely reflect the costs incurred or to
be incurred by each individual plant. Variations of greater than
+50% would not be considered outside normal confidence levels.
For example, in Steel and the Environment - A Cost Impact
Analysis, a study by Arthur D. Little, Inc., commissioned by the
AISI, the authors indicated that cost estimates were within + 50%

¢This contingency fee was also included in previous cost estimates.
?The model estimates include 15% for engineering services.
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for individual process steps and + 85% for individual plants.®
Often, variations from model estimates cannot be explained. The
validity of model estimates, therefore, should be judged by the
ability to depict actual costs for subcategories of the industry
for the industry, as a whole where several treatment systems are
evaluated collectively.

The Agency's comparison of model~based cost estimates and costs
reported by industry involved two complimentary analyses. First,
the Agency compared actual reported treatment costs (including:
all site-specific costs) to the model cost estimates for the
treatment components in place at the reporting plants. These
comparisions include costs for all plants for which sufficiently
detailed cost information were provided, taking into account the
level of treatment in place. To generate valid comparisons, the
model cost estimate was scaled to the actual production of the
reporting plant by the application of the accepted engineering
"six~-tenths" factor. The Agency scaled production of the model
to actual production of the reporting plant because, in its view,
this produces the most reliable cost comparison. Another
possible method of comparison would be to scale the flow of the
model to the actual flow of the reporting plant. This method of
scaling would overstate treatment costs because costs are highly
dependent on flow volume (higher flows require larger and more
costly treatment systems) and many plants in the industry use and
discharge more water than necessary. Also, flow data are not
available for all plants while production data are available for
most operations and plants in the industry. This comparative
analysis is summarized below for those subcategories where the
Agency was able to obtain reliable subcategory-specific costs
from the industry.

8See pages B-64 and B-65 of Steel and the Environment - A Cost Impact
Analysis which AISI submitted to EPA during the Phase II rulemaking.




Treatment In Place v. Model Estimates for Same Treatment

EPA
Subpart Actual Model Actual as
(process) Cost Estimate of Model
($x10—-6) ($x10~6)

A. Cokemaking 56.05 54.24 103

B. Sintering 6.43 10.53 61

C. Ironmaking 110.12 123.39 89

D. Steelmaking 37.61 42.32 89

E. Vacuum Degassing 2.19 2,32 94

F. Continuous Casting 29.38 23.00 128

G. Hot Forming ' 78.87 107.46 73
Total 320.65 363.26 88.3

This summary shows that actual reported costs for the industry
(including all site-specific costs) represent about 88% of the
model estimates for the same treatment components. On this
basis, the Agency concludes that 1its model estimates are
sufficiently generous to reflect site-specific costs.

In the second comparison of reported costs and model estimates,
the Agency compared the reported costs (including all
site~-specific costs) of plants meeting BPT (or BAT) to the model
estimates for the BPT (or BAT) treatment system. This
methodology, which the Agency presented in its brief in the Phase
I1 proceedings, demonstrates that the effluent limitations and
standards can be achieved with treatment systems comparable to
the Agency's treatment models at costs comparable to the Agency's
estimated costs. This comparison, which also 1is based upon
scaling of production by the "six-tenths factor," is summarized
below:
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SUMMARY

Complying Plant Costs v. Model Compliance Estimates

Subcategory Actual Model Actual as %
(process) Costs Estimate of Model
($x10-6) ($x10-6)

A. Cokemaking 40.71 40.60 100

B. Sintering 5.92 6.35 93

C. Ironmaking 33.16 51.97 64

D. Steelmaking 37.61 47.74 79

E. Vacuum Degassing 2.08 2.48 84

F. Continuous Casting 19.36 18.61 104

G. Hot Forming 77.64 106.22 73
Total 216.48 273.97 79.0

Again, this summary shows that total reported costs (including
all site-specific costs) for plants meeting required effluent
levels 1is about 79% of model estimates. On this basis, EPA
likewise concludes that 1its model-based cost estimates are
sufficiently generous to reflect site-specific costs.

As noted in the subcategory reports for many of the Phase II
operations, central treatment of wastewaters from finishing
operations 1is common in the steel industry. The cost data
reported by the industry for these central treatment systems are
often not directly usable for the purpose of verifying the
Agency's cost estimates for 1individual subcategory treatment
systems. As noted earlier, the Agency considered co-treatment of
wastewaters at plants within subcateogries, but did not consider
co-treatment or central treatment across subcategories in
developing cost estimates. To determine the 1impact of the
extensive .amount of central treatment in the industry on the
Agency's ability to accurately estimate costs, the Agency
compared actual industry central treatment costs with the
Agency's model based cost estimates for the respective
subcategories included in the industry's central treatment
systems. This comparison is shown below.
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ACTUAL COSTS vs. EPA CO-TREATMENT ESTIMATES

PLANT SUBCATEGORIES ACTUAL COST MODEL COST
0112B Hot Forming (Primary, Section) $ 2,578,000 $ 5,133,000
0112H Pickling (HC1l, Combination) 746,000 882,000
0432K Pickling, Scale Removal, Alkaline
Cleaning 9,350 1,374,000

0796 & Vacuum Degassing, Continuous
0796A Casting, Hot Forming (Primary,

Section, Pipe and Tube),

Pickling (H,SO,), Cold Rolling 16,770,000 15,793,000
0868A Cold Rolling, Pickling ‘

(HC1, H,S0,), Hot Coating,

Alkaline Cleaning 4,857,000 5,235,000
0868A Hot Forming (Primary, Section) 303,000 2,317,000
0176 Hot Forming (Primary and Section),

Cold Rolling (Direct Application),
Cold Worked Pipe and Tube, Pickling
(HC1, H,S0,, Combination), Scale

Removal, Alkaline Cleaning 3,060,000 5,587,000
0460A Hot Forming (Primary, Section) 340,000 1,017,000
0612 Hot Coating (Galvanizing),

Pickling (HCI1) 1,645,000 3,914,000
0728 Hot Forming (Pipe and Tube),

Pickling (H,SO,), Hot Coating

(Galvanizing) 198,000 437,000

TOTAL 31,432,000 41,689,000

These data clearly indicate that in total, the Agency's estimates
for separate subcategory-specific treatment systems far exceed
those costs reported by the industry for central treatment. Of
particular interest are the data reported for plants 0796-0796A,
a central treatment facility that achieves the BAT limitations
for the operations included in the central treatment facility.
The Agency's estimate 1is within six percent of the actual cost
reported by the company. This system includes several miles of
retrofitted wastewater collection and distribution piping not
likely to be included in most central treatment systenms. Based
upon the above, the Agency concludes that its separate
subcategory-specific cost estimates for the Phase 1II operations
are sufficiently generous to include those site specific costs
likely to be incurred for most central treatment facilities, and
may be overly generous in depicting potential costs for steel
finishing operations as a whole.

Another approach to judging the sufficiency of the Agency's model
estimates, to account for "site-specific" costs, is to determine
the adequacy of the Agency's cost estimates for several steel
mills located in the Mahoning Valley of Ohio. Studies of these
plants completed in 1977 included cost estimates for compliance
with the previously promulgated and proposed Phase I and Phase II




requirements. These eight plants were among the oldest 1in the
country. Estimated compliance costs were furnished by the owners
of the plants, based upon actual site inspections and engineering
studies, and were verfied by the Agency's engineering contractor.

The tables summarizing those studies, which were part of the
record of the Phase II rulemaking, are reproduced as Tables III-]
through II1II-3. Table III-1 summarizes the estimated compliance
costs for the Youngstown Sheet and Tube Corporation Brier Hill,
Campbell, and Struthers Works. Column #1 shows VYS&T's estimate
of BAT compliance costs, totaling $54,106,000, including all
site-specific costs.? The Agency's contractor estimates,
$51,214,000, 1is shown 1in Column #2. In Columns #3 and #4, the
Agency's contractor scaled the flow and production of the BAT
cost model to the actual flow and production of the mills
involved, yielding cost estimates of $53,218,000 and $60,568,000,
respectively. By either method of scaling, the Agency's estimate
is representative of YS&T's estimate which includes site-specific
costs. In fact, the estimate scaled by production (the method
now used for all cost estimates) more than accounted for the
significant "site-specific" costs the industry claimed the model
could not reflect.10

Analyses of estimated compliance costs for facilities owned by
United States Steel Corporation and Republic Steel Corporation
yield similar results. Table 1I1I-2 shows that U.S. Steel's
$33,110,000 BAT estimate (including $13,145,000 site costs) for
its McDonald Mills and Ohio Works plants is within 4% of EPA's
model estimate of $34,389,000 (scaled by production). Similarly,
Table 1III-3 shows that Republic Steel's BPT estimate of
$70,099,000 (including $15,590,000 site costs) for its Warren,
Youngstown, and Niles plants is within 4% of the Agency's model
estimated cost of $72,640,000 for physical/chemical treatment
(scaled by production) and within 5% of the Agency's model
estimate of $73,486,000 for biological treatment (scaled by
production).

°Column #5 reflects the judgment of the Agency's contractor that
YS&T's $54,106,000 estimate (Column #1) included "site-specific" costs
of $18,176,000. .

10Columns #6 and #7 add site-specific costs to model estimates scaled
by flow and production, vyielding $71,394,000 and $78,744,000,
respectively. If accurate estimation required addition of
"site-specific" costs to model estimates, as industry claimed, then
YS&T's compliance costs would be overstated by $17,288,000 (scaled by
flow) or $24,638,000 (scaled by production).
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As a final comparison, the Agency has compared its model Cost!!?
estimate for a blast furnace wastewater treatment facility
against that prepared by an engineering company as comissioned by
one of its clients. This company costs the BAT-2 system (as
identified in the 1979 draft development document) for blast
furnaces and supplied its costs estimate to the Agency in its
comments to the October 1979 draft development document. The
company's cost and flow basis is compared below to the estimate
made by the Agency. Both estimates are based upon the same model
size ironmaking operation.

EPA Estimate Company Estimate
Flow 50 gal/ton 100 gal/ton
Capital $2.49 million $3.94 million

If both estimates are costed on the same flow basis (100 gal/ton)
the costs are as follows:

EPA Estimate Company Estimate

$3.78 million $3.94 million

These data show that the Agency's estimate is within 4.1% of the
estimate made by the engineering firm. This comparison further
substantiates the reasonableness and accuracy of the Agency's
cost models and costing methodology.

In summary, EPA has thoroughly reevaluated its model cost
estimates in 1light of ‘"site-specific" costs. It has added
additional site costs to the models (see Section VII); included
contingency fees in the models; used conservative cost
assumptions; compared reported costs for treatment in place to
model estimates for similar treatment; compared reported costs
for compliance and model estimates for compliance; and, compared
plant-by-plant compliance estimates with model-based cost
estimates. Based upon the above, the Agency concludes that its
cost estimates are sufficiently generous to reflect
"site-specific" costs and other compliance costs 1likely to be
incurred by the industry.

2. The Impact of Plant Age on the Cost or Feasibility of
Retrofitting Control Facilities

The industry challenged both the 1974 and 1976 regqulations on the
basis that the Agency had failed to adequately consider the
impact of plant age. In the Phase I decision, the Court held

11Volume 3, Draft Development Document for Proposed Effluent
Limitations Guidelines and Standards for the 1Iron and Steel
Manufacturing Point Source Category; the Agency 440/1-79/024a, October
1979.
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that while the Agency had adequately considered the impact of age
on wastewater characteristics and treatability, it had failed to
adequately consider the impact of age on the "cost or feasibility
of retrofitting" controls.

In the Phase II proceedings, the Agency strenuously argued that
plant age was not a meaningful criteria in the steel industry
because plants are continually rebuilt and modernized. In
response to this arqument, the Court stated:

"Were we writing on a clean slate, we might find this argument
convincing. But since the facts in this case cannot be properly
distingquished from the facts in the earlier case we must reject
EPA's contention ... We note, however, that we have not dismissed
the EPA's resolution of the retrofit question on the merits. We
merely require that the Agency reexamine the relevance of age
specifically as it bears on retrofit." 568 F.2d at 299-300.

In light of these decisions, the Agency has throughly examined
the impact of plant "age" on the "cost or feasibility" of
retrofitting controls. First, in the basic Data Collection
Portfolio (DCP) sent to owners or operators of all "steelmaking"
operations and about 85% of "forming and finishing" operations,
the Agency solicited information on the "age" of plants
(including the first year of on-site production and the dates of
major rebuilds and modernizations); and, the "age" of treatment
facilities 1in place. Next, the Agency sent Detailed Data
Collection Portfolios (D-DCPs) for a selected number of plants,
asking owners of these plants, among other things, for a detailed
report of the costs of treatment in place and the portion of
those costs attributable to "retrofitting" controls. Finally,
the Agency and its engineering consultant evaluated these data to
determine whether plant "age" affected the "cost or feasibility
of retrofitting” and, if so, whether altered subcategorization or
relaxed requirements for "older" plants are warranted.

The Agency's evaluation of all available data confirms its
earlier conclusion that plant "age" does not significantly affect
the "cost or feasibility of retrofitting” pollution controls to
existing production facilities 1in the steel industry. 1In the
first place, plant "age" 1is not a particularly meaningful
criteria in the industry. "Age" is extremely difficult to
define. Judging from the first year of on-site production, the
industry, as a whole, is "old." But, production facilities are
continually rebuilt and modernized, some on periodic "campaign"
schedules. Moreover, “campaign" schedules for operations in
different subcategories, or even for operations within the same
process (e.g., coke batteries) are different. Complicating this
further is the fact that integrated mills contain many processes
of different "ages" with different dates of first on-site
production and different rebuild schedules.
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Therefore, the year of first on-site production does not
represent the true plant "age." For instance, at the "oldest"
(1901) cokemaking facility (based upon first year of production),
the "oldest" active battery dates from 1968. At several "old"
plants (based upon first year of production), the "oldest" active
batteries range between 1953 and 1973 and the "newest" active
batteries date between 1967 and 1980.

The "age" of coke plants, therefore, changes dramatically with
the criteria for determining "age." Based upon the "oldest"
active battery, 7.4% of the plants date from 1920 or before; 5.9%
date between 1921- 1940; 65.5% date between 1941-1960; and 20.8%
date between 1961 and the present. Based on "newest" active
battery, 4.4% of the plants date from 1920 or before, 40.2% date
between 1941-1960, and the "age" of most (55.2%) of the plants is
between 1960 and the present. Depending on the criteria
selected, the age of a particular cokemaking plant, or the
cokemaking industry as a whole, can vary significantly.

In the 1ironmaking subcategory, the date of first on-site
production ranges between 1883 and 1974. However, most blast
furnaces undergo major rebuilds every 9 or 10 years. Therefore,
the age when determined by the last year of major rebuild would
be significantly 1less than that based upon the first year of
production. i

Among most of the other subcategories, the situation is similar.
Table 1I11-4 summarizes, by subcategory, the "age" of plants in
the steel industry. In each case, the "age" of plants is
difficult to define because production facilities are
periodically rebuilt and modernized. 1In many of the remaining
subcategories and subdivisions, such as electric arc furnaces,
"age" is not relevant because all plants are of essentially the
same vintage.

Modernization of production facilities provides an impetus for
construction or modernization of treatment facilities. Thus, the
Agency concluded that because of the continual rebuilding and
modernization of production facilities, plant "age" is not a
meaningful factor in the steel industry. This conclusion 1is
supported by studies commissioned by the industry. For example,
in Steel and the Environment - A Cost Impact Analysis, which AISI
submitted to EPA in its comments on the 1976 rulemaking, Arthur
D. Little, Inc. concluded (at page 484) that:

"In the iron and steel industry it is difficult to define the age
of a plant because many of the unit operations were installed at
different times and also are periodically rebuilt on different
schedules. Thus, by definition, the age of steel facilities
should offer only limited benefits as a means of categorizing
plants for purposes of standard setting or impact analysis."”
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Despite the difficulty of defining plant "age," the Agency did
not terminate its analysis of the impact of "age" on the "cost or
feasibility" of retrofitting controls. On the contrary, the
Agency selected determinants of "age" and then analyzed the
impact on the "cost or feasibility" of retrofitting.

With regard to the "feasibility" of retrofitting, the evidence is
conclusive: Plant "age" does not affect the "ease" or
"feasibility"” of retrofitting pollution controls. Table III-5
shows that, in all subcategories, some of the "oldest" facilities
(based on first year of on-site production) have among the
"newest" and most efficient wastewater treatment systems. The
characteristics and treatability of wastewaters from plants of
all ages within each subcategory are similar. Moreover, the
Agency found that treatment systems applied to wastewaters within
each subcategory produced similar effluent loads, and that the
same effluent limitations can be met regardless of the age -of the
plant. Among. coke plants, for example, the oldest by-product
plant (0024B) was retrofitted with. water pollution control
facilities as recently as 1977. Moreover, Plant 0868A, which is
one of the oldest coke plants (first year of production in 1912),

retrofitted pollution control facilities. This treatment
facility produces an effluent which is among the best observed in
the industry. In fact, the Agency has used this treatment

facility as a model and has established the BAT limitations based
upon the performance of this plant. Clearly, age has no affect
on the feasibility of retrofitting pollution control equipment.
The Agency did find, however, that the "ease"” or "feasibility" of
retrofitting and, to some extent, the cost of retrofitting one of
its model treatment technologies (cascade rinse systems for acid
pickling and hot coating operations) is significantly different
for new sources vs. existing sources of any age. Accordingly,
the Agency selected this technology as the basis for new source
performance standards and pretreatment standards for new sources
and did not use this technology to establish limitations and
standards for existing sources. The factors considered by the
Agency in making this determination are set out in the Acid
Pickling subcategory report.

With regard to the cost of retrofitting, the impact of plant
"age" is more difficult to ascertain. Costs attributable to
retrofitting pollution control facilities were reported for only
15% of the plants for which responses to Agency questionnaires
were received. For those plants where ‘'retrofit" costs were
reported, retrofit costs of less than 6% of pollution control
costs were reported for 73% of the plants. On the basis of these
survey responses, the Agency concludes that "age" of plants does
not have a significant impact on the cost of retrofitting
pollution controls on an industry wide basis.

- The Agency's examination of the Mahoning Valley plants also

supports the conclusion that "age" of plants does not
significantly impact the "cost or feasibility" of retrofitting.
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This examination, discussed above in regard to "site-specific”
costs, showed that, for eight of the oldest plants in the
country, the industry's estimated compliance costs do not vary
significantly from the agency's model cost estimates.

On the basis of the foregoing, the Agency concludes -that plant
"age" does not significantly affect the "cost or feasibility" of
retrofitting water pollution controls. However, even assuming
that "age" does significantly impact the "cost or feasibility" of
retrofitting, the Agency concludes that altered subcategorization
or relaxed requirements within subcategories for "older" plants
are not warranted. "Older" steel facilities are responsible for
as much water pollution as "newer" facilities. Thus, even if it
could be shown that plant "age" did affect the '"cost or
feasibility" of retrofitting controls, the Agency would not alter
its subcategorization or provide relaxed effluent limitations or
standards within subcategories for "older" plants as control of
the discharge of pollutants from those plants justify the
expenditures of reasonable additional costs.

Based upon the above, the Agency finds that both o0ld and newer
production facilities within each subcategory generate similar
raw wastewater pollutant 1loadings; that pollution control
facilities can be and have been retrofitted to both old and newer
production facilities without substantial retrofit costs; that
these pollution control facilities can and are achieving the same
effluent quality; and, that further subcategorization or further
segmentation within each subcategory on the basis of age is not
appropriate.

The Impact of the Regqulation on Consumptive Water Loss

In the 1974 BPT and BAT requlation for the steelmaking segment,
many of the Agency's model treatment systems include partial
recycle of wastewaters. Some of these model systems included
evaporative cooling towers to insure that the temperature of
recycled wastewater not reach excessive levels for process use.12
CF&l Steel Corporation, located in Pueblo, Colorado, claimed that
cooling through evaporative means would cause additional
consumptive water losses which would be inconsistent with state
law and would aggravate water scarcity in arid and semi-arid
regions of the country. The Court held that to the extent that
the regulations were inconsistent with state law, the Supremacy
Clause of the U.S. Constitution required that federal law and

12The treatment models that included evaporative cooling towers were
the BPT and BAT models in the cokemaking, blast furnace, steelmaking,
vacuum degassing, and continuous casting subcategories. Although

are other available means of temperature equalization (such as

lagoons and nonevaporative coolers), only cooling towers were included
in those treatment models.
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regulations prevail. The Court agreed with CF&I, however, in
holding that the Agency had failed to adequately consider the
impact of the regulation on water sources in arid and semi-arid
regions. .
The 1976 regulation for the forming and finishing segment also
included treatment models with evaporative cooling towers.:3 In
its response to CF&I's comments, the Agency stated:

"A means to dissipate heat is frequently a necessity if a recycle
system 1is to be employed. The evaporation of water in cooling
towers or from ponds is the most commonly employed means to

accomplish this. However, fin-tube heat exchangers can be used
to achieve cooling without evaporation of water. Such systems
are used in the petroleum processing and electric utility
industries.

The Agency also feels that Trecognition of the evaporation of
water in recycle systems (and hence loss of availability to
potential downstream users) should be balanced with recognition
that evaporation also occurs in once~through systems, when the
heated discharge causes evaporation in the stream. This 1is not
an obvious phenomenon,. since it" occurs downstream of the
discharge point, but to the downstream user it is as real as with
consumptive in-plant usage. Assuming that the stream eventually
gets back to temperature equilibrium with its environment, it
will get there primarily by evaporation, i.e., with just as

certain a loss of water. Additionally, the use of a recycle
system permits lessening the intake flow requirements." 41 FR
12990.

In addition, in its brief the Agency argued that, because of
current evaporative losses, the impact of the regulations was not
as severe as claimed by CF&I, and that the water scarcity issue
was pertinent only in arid and semi-arid regions of the country.
The Court, however, held:

"...Since EPA may have proceeded under a mistaken assumption of
fact as to the water 1loss attributable to the interim final
[Phase II] regulations, the matter will be remanded to the Agency
for further consideration of whether fin-tube heat exchangers or
dry type cooling towers may be employed despite any fouling or
scaling problems ~ assuming that cooling systems of some kind
will be employed in order to meet the effluent limitations
prescribed in the regulations.

Also, the Agency may not decline to estimate the water loss due
to the interim final regqulations as accurately as possible on the

13The treatment models that included evaporative cooling towers were
the BAT models in the hot forming subcategories.
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grounds that, whatever the <cost 1in water consumption, the
specified effluent limitations are justified. In order to insure
that the Agency completes a sufficiently specific and definite
study of the water consumption problem on remand, the Agency must
address the question of how often the various cooling systems
will be employed, or present reasons why it cannot make such an
assessment."

In light of these decisions, the Agency has evaluated the
"consumptive water loss" issue in the context of this regulation.
Several of the underlying model treatment systems include recycle
of wastewaters with evaporative c¢ooling systems. Although
cooling can be accomplished by several means (i.e.,lagoons, spray
ponds, dry cooling towers), the model treatment systems are based
upon evaporative cooling towers, which are the most commonly
used, least space intensive, and among the least costly means of
cooling wastewaters. Additionally, evaporative cooling towers
have the highest water consumption rates. Thus, the Agency's
estimates of water 1loss are conservative and overstate actual
water loss. 1In evaluating possible consumptive water losses,
however, the Agency has also analyzed the effects of several
cooling mechanisms other than evaporative cooling towers.

On the average, the steel industry currently uses 5.7 billion
gallons of process water per day. Not all of the process water
requires cooling. A breakdown of this water usage by subcategory
is given in Table 111-6. Large volumes of this process water are
currently recycled through cooling towers, cooling ponds, and
spray ponds as shown below:

~ Approximate
Cooling Devicex* Evaporation Rate % Utilization

(1) Cooling Tower

(wet-mechanical draft) 2.0% 75%
(2) Cooling ponds 1.7% 20%
(3) Spray ponds 2.0% 5%
_* The Agency does not expect any significant use of dry

cooling towers in the steel industry.

Based upon the foregoing, the Agency estimates that evaporative
losses from currently installed recycle/cooling systems, and from
once-through discharges of heated water is about 16.0 MGD or 0.3%
of total industry process water usage. The Agency estimates that
nearly 50% of this consumption results from the once-through
discharge of heated wastewater and run-of-the-river cooling.

Assuming that the relative utilization rate of the various
cooling mechanisms remains the same, the Agency estimates that
total evaporative water 1losses will be 19.8 MGD or 0.3% of
process water usage at the BPT level, and 20.2 MGD or 0.4% of
process water usage at the BAT level when fully implemented.
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The important factor for regulatory purposes, however, is not the
above gross water '~ losses, but the additional or net water loss
attributable to compliance with the regulation. This analysis
indicates that net water losses attributable to compliance with
the requlation will be 3.8 MGD or less than 0.1% of process water
usage at the BPT level and 4.2 MGD or 0.1% of process water usage
at the BAT level, including water consumed at the BPT level.
This analysis is detailed for those subcategories, where recycle
and cooling systems are envisioned, in Table 1III-7 and is
summarized below:

Flow per Day

(MGD) % of Total
Total process water used 5744 100.0
Present water consumption? 16.0 0.3
Gross water consumption 2 BPT 19.8 0.3
Net water consumption @ BPT 3.8 0.07
Gross water consumption @ BAT2 20.2 0.4
Net water consumption @ BAT2 4.2 0.07

1 As of January 1, 1978.
2 This total includes the water consumed at BPT.

Assuming that cooling towers will be installed at all plants
requiring additional cooling (rather than current utilization
devices), the net water losses attributable to compliance with
the regulation would be 5.7 MGD or 0.1% of total process water
usage at the BPT level and 6.0 MGD or 0.1% of process water usage
at the BAT level. For purposes of estimating consumptive water
losses on a subcategory basis, the Agency made the conservative
assumption that evaporative cooling towers would be used in all
cases where a cooling device of some kind was deemed necessary.
12454

In the Agency's view, the water consumption attributable to
compliance with the regulation is not significant when compared
to the benefits derived from the use of recycle systems. The use
of recycle systems at the BPT, BAT, and PSES levels will result
in a 70% reduction in the total process water usage of the

industry. This reduction will prevent 4.0 billion gallons of
water per day from being contaminated in steel manufacturing
processes. Moreover, recycle systems permit a reduction in the

load of pollutants by over 11 million tons per year at the BAT
level (including 131,500 tons/year of toxic organic and toxic

inorganic pollutants). Finally, it is significant to note that
the use of recycle systems is often the least costly means to
reduce pollution. On a nation-wide basis, therefore, EPA

concludes that the environmental and economic benefits of recycle
systems justify the evaporative water losses attributable to
cooling mechanisms.
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In addition, the Agency evaluated the water consumption issue as
it relates to plants in arid and semi-arid regions. The Agency
surveyed the four major steel plants it considers to be in arid

or semi-arid regions of the country. Those plants are as
follows.
0196A CF&1 Steel Corporation
Pueblo, Colorado
0448A Kaiser Steel Corporation
Fontana, California
0492A Lone Star Steel Company
Lone Star, Texas
0864A United States Steel Corporation

Provo, Utah

The Agency finds that most of the recycle and evaporative cooling
systems included in the model treatment systems which are the
bases for the promulgated limitations and standards have been

installed-at those plants. Thus, these plants are already
incurring most, if not all, of the consumptive water losses
associated with compliance with the regulation. Hence, the

incremental impact of the regulation on water consumption at
steel plants located in arid or semi-arid regions 1is either
minimal or nonexistant.

Despite the significant benefits and relatively small evaporative
losses from recycle/cooling systems, CF&l of Pueblo, Colorado,
claims that recycle/cooling systems will cause severe problems by
compounding the water scarcity problems in the arid and semi-arid
regions of the country. Therefore, this company suggests that
required effluent levels be based on once-through systems or less
stringent recycle rates in arid or semi-arid areas.

The Agency believes this proposal to be deficient in several
respects. First, discharging the heated wastewaters once-through
would not conserve a significant amount of water. For example,
for an average sized steel mill with a 100 MGD process flow,
discharging wastewaters once-through would only conserve 0.4 MGD
or 0.4% of the total process water flow, a very small water
savings. The savings is small because even in a once-through
system, a certain amount of water is evaporated (the evaporation
will occur in the receiving body of water as the temperature of
the heated wastewaters approaches the equilibrium temperature of
the receiving stream or lake). 1In this case, the evaporation
rate is approximately one-half of the evaporation rate of a
cooling tower. However, while a small water savings is achieved,
certain disadvantages result, some of which are outlined below:

a. A heated discharge (potentially up to 150°) which may cause

localized environmental damage will be allowed to enter a
receiving water.
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b. The once-through system will allow a significantly higher
pollutant load to enter the receiving water.

c. The once4through system will require additional water to be
taken from the water supply to meet the water requirements
of the steelmaking operations.

While the use of recycle/cooling systems now results in some
additional evaporative water losses in arid and semi-arid
regions, the Agency believes that here, too, the benefits of
recycle systems justify these losses. The Agency considered
establishing alternative limitations for facilities 1located in
arid and semi-arid regions, but concluded that alternative
limitations and, thus, separate subcategories are not
appropriate.

With respect to fouling and scaling of wet cooling towers, the Agency
believes that the only operation at which this could possibly be a
problem is blast furnace recirculation systens. The industry,
however, has not indicated it has had no significant £fouling or
scaling problems with these systems.
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TABLE III-1

YOUNGSTOWN SHEET AND TUBE CAPITAL COSTS

BATEA +
BATEA BATEA + Site Costs
BATEA Scaled By Site Costs Scaled By
Scaled By Production Scaled By Production
Treatment Systems YS&T EPA Flow Rate Site Costs Flow Rate
1 Electric Weld Tube 1,018,000 985, 000 216,000 1,113,000 602,000 818,000 1,715,000
Brier Hill
11 Blooming Mill 5,390,000 5,141,000 5,114,000 10, 645,000 1,150,000 6,264,000 11,795,000
Brier Hill '
II1  Blast Furnace 1,576, 000% 1,522,000 980,000 1,466,000 1,151,000 2,131,000 2,617,000
Brier Hill
v Seamlesa Tube 3,562,000 3,595,000 2,890,000 2,284,000 748,000 3,638,000 3,032,000
Campbell
V&AVA Cold Reduced Mill 3,817,000 3,523,000 2,466,000 2,771,000 507,000 2,973,000 3,278,000
Campbell
Vi Central Treatment 25,221,000 25,007,000 28,656,000 30,331,000 10,321,000 38,997,000 40,652,000
Campbell
VII Coke Plant 8,973,000 7,300,000 6,822,000 7,691,000 2,074,000 8,896,000% 9,765,000
Campbell
VIII Galvanized Conduit 1,179,000 860,000 596,000 493,000 266,000 862,000 759,000
Struthers
IX Merchant Mill 3,370,000 3, 283,000 5,478,000 3,774,000 1,357,000 6,835,000 5,131,000
Struthers
TOTAL 54,106,000 51,214,000 53,218,000 60,568,000 18,176,000 71,394,000 78,744,000
HCl Regeneration 3,470,000
Campbell
Blast Furnace 2,262,000
Cambpill
Cold Drawn Bar 84,000
Brier Hill
TOTAL 59,922,000

*: Includes 325,000 for blowdown treatment.
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Treatment Systems

McDonald Plant
Rolling Mills (Outfall 005)
Batch & Continuous Pickling
(Outfall 006)

Ohio Plant
Blas t Furnace (Outfall 001)
Rolling Mille (Outfall 003)
Batch Pickling
(Outfall 004)

TOTAL

(1) Including dismantling of blast
(2) With base level of treatment.

Uss
12, 800, 000
550,000
13,440,000 1)
5,800, 000

520,000

33,110,000

furnace.

TABLE III-2

UNITED STATES STEEL CAPITAL COSTS

BATEA T.M.
Scaled by
EPA Flow
12,131,000 17,612,000
549, 000 586,000
11,479,000 5,288, 000(2)
5,675,000 3,842,000
540,000 441,000
30,374, 000 27,769, 000

BATEA BATEA T.M.
BATEA T.M< T.M. + + Site
Scaled by Site Costs Costs by
Production Site Costs by Flow Production
19,787,000 4,400,000 22,012,000 24,187,000
586,000 35,000 621,000 603,000
5,179,000(2 6,000, 0002 11, 288, 0002 11,179,000¢2)
8,453,000 2,500,000 6,342,000 10,953,000
402,000 210,000 651,000 612,000
34,389,000 13,145,000 40,914,000 47,534,000
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TABLE III-3

REPUBLIC STEEL CAPITAL COSTS**

BPCTCA BPCTCA BATEA BATEA
Module Module Module Module BPCTCA BPCTCA BATEA BATEA
Republic Scaled By Scaled By Scaled By Scaled By By Flow + By Production By Flow + By Production
Treatment Systems BPCTCA Flow Production Flow Production Site Costs Site Costs + Site Costs Site Costs + Site Costs
Warren Plant
Finishing Mills Area 8,000,000 5,879,000 14,387,000 8,765,000 23,943,000 1,294,000 7,458,000 15,681,000 10,059,000 25,237,000
Finishing Mills Pickling 8,800,000 9,610,000 12,243,000 9,678,000 12,330,000 0 9,610,000 12,243,000 9,678,000 12,330,000
Hot Rolling Mills Area 9,700,000 8,518,000 12,543,000 11,826,000 21,075,000 7,645,000 16,163,000 20,188,000 19,471,000 28,720,000
Blast Furnace Area 7,300,000 3,676,000 4,444,000 4,105,000 4,968, 000 1,468,000 5,144,000 5,912,000 5,571,000 6,436,000
Coke Plant
Physical/Chemical 8,000,000 187,000 189,000 1,121,000 937,000 566,000 753,000 755,000 1,681,000 1,503,000
5,173,000* 5,218,000 6,106,000% 5,966,000% 566,000 5,739,000* 5,784,000* 6,672,000* 6,532,000*%
Biological 8,000,000 414,000 519,000 1,207,000 1,074,000 566,000 1,080,000 1,085,000 1,773,000 1,640,000
5,500,000 5,548,000 6,193,000 6,103,000* 566,00 6,066,000% 6,144,000 6,759,000 6,699,000*
Youngstown Plant
Poland Avenue 10,899,000 4,501,000 8,010,000 8,742,000 14,633,000 3,314,000 7,815,000 11,324,000 12,056,000 17,947,000
Blast Furnaces 7,900,000 5,388, 000 5,417,000 6,023,000 6,054,000 0 5,388,000 5,417,000 6,023,000 6,054,000
Coke Plant
Physical/Chemical 7, 700,000 193,000 296,000 959,000 1,466,000 535,000 728,000 831,000 1,494,000 2,001,000
5,333,000* 8,164,000* 6,099,000* 9,335,000 535,000 5,868,000* 8,699,000* 6,634,000 9,870,000
Biological 7, 700, 000 530,000 812,000 1,054,000 1,680,000 535,000 1,065,000 1,347,000 1,594,000 2,215,000
5,670,000 8,680,000% 6,239,000 9,549,000 535,000 6,205,000* 9,216,000* 6,774,000* 10,084,000
Niles Plant 1,800,000 2,852,000 2,214,000 3,160, 000 2,386,000 768,000 3,620,000 2,982,000 3,928,000 3,154,000
TOTAL 70,099,000
Physical/Chemical* 50,930,000 72,640,000 64,504,000 100,690,000 15,590,000 66,815,000 88,230,000 80,094,000 116,280,000
Biological* 51,594,000 73,486,000 64,731,000 101,041,000 15,590,000 67,479,000 89,076,000 80,321,000 116,631,000

* : Including Level A Costs.
*k: BPCTCA and BATEA costs are based on March, 1975 dollar values.
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Subcategory

Cokemaking
Sintering
Ironmaking
Steelmaking
1. BOF
2. Open Hearth
3. Electric Arc
Vacuum Degassing
Continuous Casting
Hot Forming
1. Primary
2, Section
3. Flat

a. Strip & Sheet

b. Flat Pla
4. Pipe & Tubeis)

1919
and before

TABLE III-4

PLANT AGE ANALYSIS(I)

IRON & STEEL INDUSTRY

33

0

68

[~~~ M)

kK]
67

1920 1930
1929 ° 1939%°
16 0
0 1
12 8
0 0
0 0
0 0
0 0
0 0
12 11
49 21
11
1 3
11

1940
1949

to
6
7

31

14
29

28

NEeN

26

14

11

1960
1969 %°

3
2

11

1970

and later

3

3

wo

10

36
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TABLE III-4

PLANT AGE ANALYSIS
IRON & STEEL INDUSTRY
PAGE 2

Subcategory

Scale Removal
Acid Pickling

1. Sulfuric
Acid

2. Hydrochloric
Acid

3. Combination
Acid

Cold Forming

1. CR-Recirculation
2, CR-Combination
3. CR-Direct

4. Pipe & Tube
Alkaline Cleaning

Hot Coating

(1) Ages based on first year of productionm.

1919

and before

15

COON
-

o

l920t°
1929

1930
1939

11
18

20

20

(2) Does not include the ages for four confidential plants.

Note:

Count based on number of individual operatioms.

41

14
22

[- - "

14

26

43

17
25

1960to 1970
1969 and later
9 4

31 14

38 7

36 11

32 13

8 2

7 1

3% 20

59 23

51 12



TABLE III-5

EXAMPLES OF PLANTS THAT HAVE DEMONSTRATED THE
ABILITY TO RETROFIT POLLUTION CONTROL EQUIPMENT BY SUBCATEGORY

Plant
Reference Plant Age¥ Treatment Age
Subcategory Code (Year) (Year)
A. Cokemaking 012A 1920 1977
024A 1916 1953~1977
0248 1901 1969~1977
112A 1920 1977
272 1919 1957-1977
396A 1906-1955 1972
4328 1919-1961 1930-1972
464C 1925-1973 1971
464E 1914-1970 1914-1977
S84F 1923-1971 1977
And Others
B. Sintering 060B 1958 1968
060F 1957 1975
1128 1950 1970
112¢ 1948 1960
448A 1943 1971
548C 1959 1965
584C 1959 1965
864A 1944 1962
868A 1941 1954
920F 1944 1973
946A 1939 1972
C. Ironmmaking 060B 1942 1958
1124 1941 1948
320 1920-1947 1976
396A 1907-1909 1929
396¢C 1903-1905 1929
426 1958 1979
432A 1910-1919 1951
4328 1900-1966 1930
584C 1956-1961 1965
584D 1904-1911 1953
And Others
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TABLE III-5
EXAMPLES OF PLANTS THAT HAVE DEMONSTRATED THE
ABILITY TO RETROFIT POLLUTION CONTROL EQUIPMENT BY SUBCATEGORY

PAGE 2
Plant
Reference Plant Age* Treatment Age
Subcategory Code . (Year) (Year)
D. Steelmaking
1. Basic Oxygen Furnace 432¢ 1961 1964
684C 1970 1971
684F 1966 1976
724F 1966 1976
2. Open Hearth 060 1952 1970
1124 1957 1971
492A 1953 1966
864A 1944 1962
748C 1952 1967
3. Electric Furnace 060F 1951 1968
432¢c 1959 1964
528A 1949 1954
612 1936 1971
E. Vacuum Degassing 88A 1963-1968 1971
496 1965 1971
F. Continuous Casting 084A 1970-1975 1975
432A 1969 1974
476A 1969 1977
584 1968 1970
652 1968 1971
780 1966-1975 1975
G. Hot Forming
1. Yot Forming ~ Primary 020B 1948 1971
060D 1910 1959
0601 1941 1958
088D 1959 1971
112 1907 1979
112A 1930 1970
112B 1928 1970
176 1917 1965
188A° 1959 1970
1888 1940 1946
248C 1962 1975
320 1936 1952
And Others
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TABLE I1I-5
EXAMPLES OF PLANTS THAT HAVE DEMONSTRATED THE
ABILITY TO RETROFIT POLLUTION CONTROL EQUIPMENT BY SUBCATEGORY

PAGE 3

Subcategory

2.

Hot Forming - Section

Hot Forming - Flat

a. Plate

b. Hot Strip & Sheet

Pipe and Tube

Plant

Reference
Code

060C
060F
0601
060K
088D
112

1124
112F
136B
316

112¢€
424
448A
496
860B

020B
396D
432A
476A
684F
856D
856pP

060C
060F
060R
432A
476A
548A
652A
728

856N
856Q

And Others
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Plant Age*

(Year)

1913
1942
1956
1920
1962
1907
1937
1922
1908
1959

1902
1970
1943
1918
1936

1953
1960
1957
1915
1937
1938
1929

1913
1950
1930-1947
1957-1958
1930
1945-1960
1954
1929
1930
1930

Treatment Age
(Year)

1920-1975
1965
1958
1955
1971
1954-1979
1971-1977
1947-1978
1959-1969
1966

1964
1971-1978
1948
1948-1977
1967

1971
1970
1974
1977
1969
1980
1966

1948
1971
1961
1974
1977
1969
1962
1952
1961
1963



TABLE III-5
EXAMPLES OF PLANTS THAT HAVE DEMONSTRATED THE
ABILITY TO RETROFIT POLLUTION CONTROL EQUIPMENT BY SUBCATEGORY

PAGE &4
Plant
Reference Plant Age* Treatment Age
Subcategory Code (Year) (Year)
H. Scale Removal 0601 « 1970 1972
088A 1962 1969
256L 1962 1969
424 1971 1978
284A 1957 1971
176 1941 1965
256K 1956 1971
2488 1950 1978
I. Acid Pickling
1. Sulfuric Acid 0208 1954 1974
048F 1944 1969
060D 1957 1968
060M 1970 1977
088A 1936 1969
088D 1962 1971
112 1922 1977
112C 1926 1977
256F 1953 1975
384A 1958 1964
And Others
2. Hydrochloric Acid 020cC 1946 1977
1128 1936 1971
176 1961 1956
320 1936 1955
384A 1932 1970
396D 1967 1969
432C 1952 1964
448A 1954 1970
580A 1962 1967
And Others
3. Combination Acid 0208 1947 1974
088A 1952 1969
1124 1926 1977
1124 1940 1951
256F 1953 1975
284A 1957 1971
584D 1940 1970
860F 1962 1977
And Others

150



TABLE III-5
EXAMPLES OF PLANTS THAT HAVE DEMONSTRATED THE
ABILITY TO RETROFIT POLLUTION CONTROL EQUIPMENT BY SUBCATEGORY

PAGE 5
Plant
Reference Plant Age* Treatment Age
Subcategory Code (Year) (Year)
J. Cold Forming
020C 1951 1975
060 1936 1967
1124 1947 1971
1128 1936 1971
176 1921 1963
396D 1938 1959
432B 1937 1966
448A 1952 1969
5844A 1948 1971
684D 1939 1970
And Others
K. Alkaline Cleaning 112A 1936 1971-1977
1121 1927 1950-1977
2408 1938 1968
256N 1956 1973
384A 1968 1970
432A 1940 1970
448A . 1959 1969
476A 1960 1977
548A 1957 1967
580A 1962 1967
And Others
L. Hot Coating 112B 1962 1971
1126 1922 1973
3B4A 1968 1970
44 8A 1967 1970
460A 1932 1968
476A 1930 1977
492A 1962 1976
580A 1962 1967
584C 1956 1965
640 1936 1961

* Where ranges of ages are listed, this shows that these are mul tiple facilities on

site that vary in age as indicated.
.
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Subcategory

A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.
L.

Cokemaking
Sintering
Ironmaking
Steelmaking

Vacuum Degassing
Cont inuous Casting
Hot Forming

Salt Bath Descaling
Acid Pickling

Cold Forming
Alkaline Cleaning
Hot Coating

(1) Flow not included as

TABLE III-6

WATER USAGE IN THE STEEL INDUSTRY

Total Process
Water Usage (MGD)

Water Recycled Over
Cooling Systems
at BPT (MGD)

Water Recycled Over
Cooling Systems
at BAT (MGD)

32.5
99.2
864.0
273.3

part of the total process water flow.

152

32.4
0
738.0
0
54.4
220.1

[« NeoNeNeNeNe

1012.5

(1)

452,01

0
751.2

0
54.4
226.4

[« NeoNeNeNeNe

1032.4
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TABLE III-7

CONSUMPTIVE USE OF WATER (BY EVAPORATION IN COOLING SYSTEMS) IN THE STEEL INDUSTRY(I)
Additional Additional
Consumption at Water Consumpt ion at
Present BPT over Consumption BAT over
Water Present Anticipated at Present
Subcategory Consumpt ion (MGD) (MGD) BPT (MGD) (MGD)
A. Cokemaking 0.69 0.16 0.85~ 0.40
C. Ironmaking 11.21 2.99 14.20 3.09
E. Vacuum Degassing 0.70 0.25 0.95 0.25
F. Continuous Casting 3.44 0.40 3.84 0.25
16.04 3.80 19.84 4.18

(1) Only those subcategories which utilize recycle and cooling systems are included

in this analysis.

Water Consumption
Anticipated at
BAT (MGD)

14.30
0.95
3.88

20.22
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VOLUME I
SECTION IV
INDUSTRY SUBCATEGORIZATION

To develop the requlation it was necessary for the Agency to determine
whether different effluent 1limitations and standards should be
developed for distinct segments or subcategories of. the steel
industry. The Agency's subcategorization of the industry included an
examination of the same factors and rationale described in the

Agency's previous studies. Those factors are:

Manufacturing processes and equipment
Raw materials

Final products

Wastewater characteristics

Wastewater treatment methods

Size and age of facilities

Geographic location

Process water usage and discharge rates
Costs and economic impacts

WO W —

For this regulation, the Agency has adopted a revised
subcategorization of the industry to more accurately reflect
production operations and to simplify the use of the regulation. The
Agency found that the manufacturing process is the most significant
factor and divided the industry into 12 main process subcategories on
this basis. Section IV of each subcategory report contains a detailed
discussion of the factors considered and the rationale for selecting
and subdividing the subcategories. The Agency determined that
process-based subcategorization is warranted in many cases because the
wastewaters of the various processes contain different pollutants
requiring treatment by different control systems (e.g., phenols by
biological systems in cokemaking). However, 1in some cases, the
wastewaters of different processes were found to have similar
characteristics. In those instances, the Agency determined that
subcategorization was appropriate because the process water usage and
discharge flow rates varied significantly, thus affecting estimates of
treatment system costs and pollutant discharges. The twelve
subcategories of the steel industry are as follows:
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Cokemaking
Sintering
Ironmaking
Steelmaking

Vacuum Degassing
Continuous Casting
Hot Forming

Salth Bath Descaling
Acid Pickling

Cold Forming
Alkaline Cleaning
Hot Coating

xR TOMHMOOW >

The subcategories of the steel 1industry are defined below. Also
discussed are any subdivisions and segments within the main
subcategories and the rationale for the subdivision and segmentation.

Subcategory A: Cokemaking

Cokemaking operations involve the production of coke in by-product or
beehive ovens. The production of metallurgical coke is an essential
part of the steel industry, since coke 1is one of the basic raw
materials necessary for the operation of ironmaking blast furnaces.

Significant variations exist in the quantity and quality of waste
generated between the old beehive ovens and the newer by-product
ovens. In order to prepare effluent limitations and standards that
would adequately reflect these variations, a subdivision of the
Cokemaking subcategory was necessary. The first subdivision is
By-Product Cokemaking, a method employed by 99 percent of the coke
plants in the U.S. In by-product ovens, coke oven gas, light oil,
ammonium sulfate and sodium phenolate are recovered rather than
allowed to escape to the atmosphere. This subdivision has been
further segmented to reflect the slightly different wastewater volume
generation rates between coke plants located at integrated steel
plants and at merchant coke plants. Within both segments, there are
further distinctions based upon type of treatment (physical/chemical
and biological), type of ammonia recovery process utilized (semi-
direct vs. 1indirect) and an added allowance for plants employing wet
desulfurization systems.

Beehive Cokemaking 1is the other subdivision 1in the Cokemaking
subcategory. This process 1is only found in one percent of the U.S.
cokemaking operations. In beehive ovens no effort is made to recover
volatile materials generated by the process so there is no wastewater
generated from gas cleaning as 1in the by-product plants. The
wastewater results from the direct spraying of water on the hot coke
to stop the coking process.

Subcategory B: Sintering

Sintering operations involve the production of an agglomerate which is
then reused as a feed material in 1iron and steelmaking processes.
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This agglomerate or “"sinter" 1is made up of 1large quantities of
particulate matter (fines, mill scale, flue dust) which have been
generated by blast furnaces, open hearth furnaces, and basic oxygen
furnaces, and scale recovered from hot forming operations.

Wastewaters are generated in sintering operations as a result of the
scrubbing of dusts and gases produced 1in the sintering process.
Quenching and cooling of the sinter, practiced: at some plants,
generates additional wastewaters. The Agency determined that model
plant effluent flow rates can be achieved at sinter plants with wet
air pollution controls on all parts of the sintering operation. Since
there are no significant variations in wastewater quality from these
operations, the Agency 4did not subdivide sintering operations on the
basis of the type of wet air pollution control system used or the part
of the sintering operation controlled by wet air pollution control
systems.,

Subcategory C: Ironmaking

Ironmaking operations involve the conversion of iron bearing
materials, limestone, and coke into molten 1iron {n a reducing
atmosphere in a tall cylindrical furnace. The gases produced as a
result of this combustion are a valuable heat source but require
cleaning prior to reuse. Blast furnace wastewaters are generated as a
result of the scrubbing and cooling of these off—-gases. Both pig-iron
and ferromanganese can be produced in blast furnace operations.
Because the wastewaters produced at these two types of operations vary
sBignificantly, different BPT limitations were promulgated. However,
BAT, NSPS, PSES and PSNS were promulgated only for ironmaking blast
furnaces since no ferromanganese furnaces are 'in operation or
scheduled for operation and ferrocalloy production has shifted to
electric furnaces.,

Subcategory D: Steelmaking

Steelmaking operations involve the production of steel 1in basic
oxygen, open hearth, and electric arc furnaces. These furnaces
receive 1iron produced in blast furnaces along with scrap metal and
fluxing materials. During steelmaking, .large quantities of fume,
smoke, and waste gases are generated which require cleaning prior to
emission to the atmosphere. Steelmaking wastewaters are generated as
a result of some of the gas cleaning operations.

Each of the three types of furnaces operates differently. These
differences result in significant wvariations in wastewater volume,
pollutant loads generated, and wastewater characteristics. In order
to develop effluent limitations that would adequately .reflect these
variations, the Agency determined that subdivision of the Steelmaking
subcategory into the following three subdivisions is appropriate:
Basic Oxygen Furnace; Open Hearth Furnace; and Electric Arc Furnace.
The Agency also determined that further segmentation of the BOF and
EAF subdivisions is appropriate because of differences in the methods
used to clean and condition furnace gases.
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Three different scrubbing systems, each of which could result in a
wastewater discharge, are presently used to clean waste gases from
basic oxygen furnaces: semi-wet; wet-suppressed combustion; and
wet-open combustion. Water 1is used in semi-wet systems to cool and
condition furnace gases to optimize the performance of the
electrostatic precipitators or baghouses that are relied upon to clean
the gases. These systems are characterized by wastewaters containing
relatively small quantities of particulate matter having a large
‘particle size. Wet systems result in much higher raw wastewater
pollutant loadings due to the increased amount of water used. In an
open combustion system, 90 percent of the particulates are of a
submicron size, because combustion is more complete. By comparison,
suppressed combustion systems generate larger particles, of which only
30-40 percent are of submicron size. Since much of the heavier
particulate matter remains in the furnace, the suspended solids
loadings 1in the wastewaters from suppressed combustion systems are
much lower.

Both semi-wet and wet systems are used at electric furnaces while only
wet systems are used at open hearth furnaces. The subdivision of the
Steelmaking subcategory takes the wastewater flow and quality
differences into account. )

Subcategory E: Vacuum Degassing

Vacuum degassing is the process whereby molten steel is subjected to a
vacuum in order to remove gaseous impurities. It is advantageous to
remove hydrogen, nitrogen, and oxygen from the molten steel as these
gases can impart undesirable qualities to certain grades of steel.
The vacuum 1is most commonly produced through the use of steam
ejectors. The venturi action of the steam in the ejector throat and
the condensation of the steam combine to produce the vaccum. The
particle laden steam coming from the steam ejectors 1is condensed in
barometric condensers, thus producing a wastewater which requires
treatment.

The industry uses various types of degassers and degasses steels
containing a variety of different components. However, the Agency has
determined these variations do not affect the quantity or quality of
wastewaters produced in the vacuum degassing operations to the extent
that further subdivision of this subcategory is warranted.

Subcategory F: Continuous Casting

The continuous casting process is used to produce semi-finished steel
directly from molten steel. The molten steel from the steelmaking
‘operation is ladeled into a tundish from where it is continuously cast
into water <cooled copper molds of the desired shapes. After leaving
the copper mold, the semi-solidified steel is sprayed with water for

further cooling solidifications. In addition to cooling, the water
sprays also serve to remove scale and other impurities from the steel
surface. The water that directly cools the steel and guide rollers
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contains particulates and roller lubricating oils, and must be treated
prior to discharge.

Although there are three types of continuous casters in use, they only
differ in physical orientation. When the Agency analyzed these and
other factors relating to the continuous casting subcategory, it found
no significant variations 1in the quantity or quality of wastewaters
generated. Therefore, the Agency determined that further subdivision
of the Continuous Casting subcategory is not appropriate.

Subcategory G: Hot Forming

Hot forming is the steel forming process in which hot steel is
transformed in size and shape through a series of forming steps to
ultimately produce semi-finished and finished steel products. Feed
materials may be ingots, continuous caster billets, or blooms and
slabs from primary hot forming mills (as feed to hot forming section
or hot forming flat mills). The steel products consist of many types
of cross-sections, sizes and 1lengths. Four different types of hot
forming mills are used to produce the many types of hot formed steel
products. The four types of mills (primary, section, flat, and pipe
and tube) are the bases for the principal subdivisions of the Hot
Forming subcategory. Variations in flow rates and configurations
among these subdivisions were the most important factors 1in making
these subdivisions. The Agency found that further segmentation is
necessary to reflect variations due to product shape, type of steel,
and process used.

Wastewaters result from several sources in hot forming operations.
The hot steel is reduced in size by a number of rolling steps where
contact cooling water is continuously sprayed over the rolls and hot
steel product to cool the steel rolls and the flush away scale as it
is broken off from the surface. Scarfing is used at some mills to
remove imperfections in order to improve the quality of steel
surfaces. Scarfing generates large quantities of fume, smoke, and
waste gases which require scrubbing. Scrubbing of these fumes
generates additional wastewater.

The Agency found variations in the quantity of wastewaters generated
in the four subdivisions of the Hot Forming subcategory. The quality
and treatability of hot forming wastewaters 1is not significantly
different.

The Primary mill subdivision has been split into two segments: (1)
carbon and specialty mills without scarfing, and (2) carbon and
specialty mills with scarfing. The use of scarfing equipment results
in an additional applied process flow of 1100 gal/ton.

The Section mill subdivision has also been separated into two
segments, carbon and specialty steels. On the average, 1900 gal/ton
more water 1is used on carbon section mills. For this reason, the
Agency determined that it is appropriate to further divide the section
mill subdivision into carbon and specialty mill segments.
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The Flat mill subdivision has been split into three segments: (1) hot
strip and sheet (both carbon and specialty), (2) plate (carbon) and
(3) plate (specialty). As with section mills, carbon and specialty
plate operations differ significantly in several areas. About 1900
gal/ton more water 1is used in carbon flat plate operations than in
specialty flat plate operations. Also, carbon plate mills are about
three times as large as specialty plate mills. While no differences
were noted between carbon and specialty hot strip and sheet
operations, hot strip operations in general require 3900 gal/ton more
water than do plate operations. That difference resulted in the hot
strip and sheet segment in the hot forming flat subdivision.

TH;w;We Agency determined that the distinction between isolated and
integrated operations in the Hot Worked Pipe and Tube subdivision made
in the prior regulation is not appropriate. This former segment was
deleted.

Subcategory H: Salt Bath Descaling

Salt bath descaling is the operation in which specialty steel products
are processed 1in molten salt solutions for scale removal. Two types
of scale removal operations are in use: oxidizing and reducing. The
oxidizing process uses highly oxidizing salt baths which react far
more aggressively with the scale than with base metal. This chemical
action causes surface scale to crack so that subsequent pickling
operations are more effective in removing the scale. Reducing baths
depend upon the strong reducing properties of sodium hydride to
accomplish the same purpose. During that operation most scale forming
oxides are reduced to base metal.

Flow rates and wastewater characteristics differ between the two types

of operations. Wastewaters from reducing operations can contain
quantities of <cyanide not contained in wastewaters from oxidizing
operations. Wastewaters from oxidizing operations contain large

amounts of hexavalent chromium, which are not usually found in
reducing bath wastewaters. 1In order to develop effluent limitations
that would adequately reflect these variations, the Agency determined
that subdivision of the scale removal subcategory into oxidizing and
reducing operations is appropriate.

The Agency has also concluded that the method of operation, i.e.,
batch or continuous, significantly affects water use requirements.
Hence, it has segmented both subdivisions. 1In addition, because of
variations in water use rates, related to the type of product being
processed in batch oxidizing operations, the Agency has segmented this
subdivision further to reflect these differences.

Subcategory I: Acid Pickling
Acid pickling 1is the process of chemically removing oxides and scale
from the surface of the steel by the action of water solutions of

inorganic acids. The three major wastewater sources associated with
acid pickling operations are spent pickle liquor, rinse waters, and
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the water used to scrub acid vapors and mists. These wastewaters
contain free acids and ferrous salts in addition to other organic and

inorganic impurities. Most carbon steels are pickled in sulfuric or
hydrochloric acids. Most stainless and alloy steels are pickled in a
mixture of nitric and hydrofluoric acids. Since wastewater

characteristics are dependent on the acid used, the &agency bhas
established three primary subdivisions of this subcategory; i.e.,
sulfuric, hydrochloric, and combination acid pickling operations.

The Agency has concluded that, within each of the three acid pickling
subdivisions, further segmentation, primarily on the basis of product
type rather than on wastewater source or treatment technigue, |is
appropriate. Additionally, segments have been established in each
subdivision to separately limit the discharges from scrubbers.

The Sulfuric Acid Pickling subdivision has been further separated into
five segments, four of which reflect the different water use rates
associated with product groupings and one reflective of the water use
rate in fume scrubbers. Since water use in a fume scrubber 1is not
related to the tonnage of product pickled, limitations and standards
for this segment have been established on the basis of kgs/day rather
than kg/kkg of product.

The Hydrochloric Acid Pickling subdivision was further separated into
five segments, three of which reflect the different water use rates
associated with product groupings, -and the other two reflective of
water use rates on fume scrubbers. In this subdivision, scrubbers are
used for fume <collection over the pickling baths and for fume

collection at the acid regeneration plant absorber vents. The
differences 1in water wuse rates are reflected 1in the further
segmentation. Limitations and standards in both fume scrubber

segments are established on the basis of kg/day.

The Combination Acid Pickling subdivision was further separated into
six segments, five of which reflect the different water use rates
associated with product groupings, and the other based upon the water
use rate 1in fume scrubbers. As above, limitations and standards in
the fume scrubber segment have been established on the basis of
kg/day.

Subcategory J: Cold Forming

The Cold Forming subcategory is separated into two subdivisions: Cold
Rolling and Cold Worked Pipe and Tube. The Agency concluded that
subdivision is appropriate because of the differences 1in eqguipment
used to form flat sheets and tubular shapes, and because of
differences in rolling solution characteristics, wastewater flow rates
and treatment and disposal methods.

Cold rolling is used to reduce the thickness of a steel product, which
produces a smooth dense surface and develops controlled mechanical
properties in the metal. An oil-water emulsion lubricant is sprayed
on the material as it enters the work rolls of a c¢old rolling mill,

161



and the material is usually coated with oil prior to recoiling after
it has passed through the mill. The o0il prevents rust while the
material 1is 1in transit or in storage. It must be removed before the
material can be further processed or formed. O0il from the o0il water
emulsion lubricant 1is the major pollutant 1load in wastewaters
resulting from this operation.

In the Cold Rolling subdivision three methods of oil application are
used. The methods are direct application, recirculation, and
combinations of the two. Because recycle rate is dependent upon the
oil application system, flow rates vary for the three systems. These
differences in flow rates make further segmentation of the Cold
Rolling subdivision appropriate. Within the recirculation and direct
application segments, the number of rolling stands used affects the
water use rate. This 1is reflected in separate limitations within
these segments based upon whether a mill has a single stand or whether
the mill has multiple stands.

In the Pipe and Tube subdivision of the Cold Forming subcategory, cold
flat steel strips are formed into hollow <cylindrical products.
Wastewaters are generated as a result of continuous flushing with
water or soluble o0il lubricating solutions, resulting in significant
differences in the quantity and quality of wastewaters generated by
these methods. Therefore, the Agency determined that further
separation of the Pipe and Tube subdivision into water type operations
and oil solution type operations, is warranted.

Subcategory K: Alkaline Cleaning

Alkaline cleaning baths are used to remove mineral and animal fats and
oils from steel. The cleaning baths used are not very aggressive and
therefore do not generate many pollutants. The alkaline cleaning
solution 1is usually a dispersion of chemicals such as carbonates,
alkaline silicates, and phosphates in water. The cleaning bath itself
and the rinse water used are the two sources of wastewaters in the
alkaline <cleaning process. Both continuous and batch operations are
used by the industry. The Agency, after further review of available
wastewater flow data, has concluded that significant differences in
the quantity of wastewaters generated at batch and continuous
operations should be reflected in the limitations and standards for
alkaline cleaning operations. Therefore, the Alkaline Cleaning
subcategory has been subdivided into batch and continuous operations.

Subcategory L: Hot Coating

Hot coating processes involve the immersion of clean steel into baths
of molten metal for the purpose of depositing a thin layer of the
metal onto the steel surface. These metal coatings can impart such
desirable qualities as corrosion resistance or a decorative appearance
to the steel. Hot coating processes can be carried out in continuous
or batch operations. The physical configuration of the product being
coated usually determines the method of coating to be used.
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The Hot Coating subcategory has been divided into three subdivisions
based upon the type of coating used. Galvanizing is a zinc coating
operation. Terne coating consists of a lead and tin coating of five
or six parts lead to one part tin. Other metal coatings can include
aluminum, hot dipped tin, or mixtures of these and other metals.
These operations generate different polutants due to the variety of

metals used.

However, the control technologies, except for hexavalent chromium
reduction required for galvanizing 1lines with chromate passivating
dips, are the same for all hot coating operations. The lime
precipitation and clarification process will adequately control each
of the toxic metals. There is a considerable difference in the water
use rates based upon the type of product coated. Therefore the Agency
has concluded that further separation of the galvanizing, and terne
and other coatings subdivisions into two segments based upon product

type is warranted. These segments are the strip, sheet, and
miscellaneous products segment and the wire product and fasteners
segment. The Agency has also provided a segment for fume scrubbers

applicable to any hot coating operation with fume scrubbers.
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VOLUME I
SECTION V

SELECTION OF REGULATED POLLUTANTS

Introduction

Three types of pollutants were considered for regulation in the steel
industry: conventional pollutants, nonconventional pollutants, and
toxic pollutants. To determine the presence and level of these
pollutants in steel industry wastewaters, the Agency conducted
extensive monitoring at several representative plants in the industry.
Average wastewater concentrations of each pollutant were determined
for each subcategory. These concentrations, in conjunction with the
waste loading, formed the basis for determining whether a particular
pollutant was considered for regulation.

Development of Requlated Pollutants

The concentration data were reviewed for 141 pollutants; 130 toxic, 8
nontoxic nonconventional, and 3 conventional. These values ranged
from "not detected"” to 71,000 mg/l (ppm). The concentration values
were reviewed and each pollutant was assigned to one of four
categories.

1. Not Detected - Reserved for any pollutant which was not detected
during industry-wide plant sampling.

2. Environmentally Insignificant - Pollutants detected at levels of
0.010 mg/1 (10 ppb) or 1less 1in industry-wide sampling; or,
pollutants not normally occurring in wastewaters from these
sources.

3. Not Treatable - Pollutants detected at levels greater than 10 ppb
but at levels below the treatability level determined for that

- pollutant.
4. Regulation Considered - Any pollutant detected at a level greater
than the corresponding treatability level was considered for
regulation.

The results of the categorization are presented in Table V-1. Of the
141 pollutants initially considered, 60 (50 toxics and 10 others) have
been considered for regulation. In order to further analyze the
source of these pollutants, their presence by subcategory was
tabulated. Table V-2 1lists pollutants appearing 1in the twelve
subcategories at levels greater than treatability. The physical
properties, toxic effects in humans and aquatic life, and behavior in
POTWs of these 60 pollutants are discussed in Appendix D to this
document. 1In compiling this material, particular weight was given to
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documents generated by the Criteria and Standards, and Monitoring and
Data Support Divisions of EPA.

Regulated Pollutants

Most of the toxic pollutants (29) are found in two subcategories: Cold
Forming and Cokemaking. In order to avoid costly analytical work,
four organic pollutants (benzene, naphthalene, benzo-a-pyrene and
tetrachloroethylene) are limited and serve as indicator pollutants.
Other toxic pollutants known to be present in wastewaters in
significcant quantities are also limited.

The list of pollutants directly limited by the requlation is found in
Table V-3. This list consists of 16 pollutants; 9 toxic, 4 nontoxic
nonconventional, and 3 conventional. Table V-4 lists the pollutants
limited in each subcategory.
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TABLE V-1

DEVELOPMENT OF REGULATED POLLUTANT LIST
IRON & STEEL INDUSTRY

Not Environment alh') Not Regulation

No. Pollutant Detected Insignificant Treatnble(z) Considered
001  Acenaphthene - - - X
002 Acrolein : X - - -
003  Acrylonitrile - - - X
004 Benzene - - - X
005 Benzidine X - - -
006 Carbon tetrachloride - - X
007 Chlorobenzene X - - -
008 1,2,4-trichlorobenzene X - - -
009 Hexachlorobenzene - - X -
010 1,2-dichloroethane - - X -
011 1,1,1-trichloroethane - - - X
012 Hexachlorethane X - - -
013 1,l1-dichloroethane ; - - X
014 1,1,2-trichloroethane - X - -
015 1,1,2,2-tetrachloroethane - - X -
0l6 Chloroethane ] X - - -
017 bis(chloromethyl)ether X - - -
018 bis(2-chloroethyl)ether X - - -
019 2-chloroethyl vinyl ether X - - -
020 2-chloronaphthalene - - X -
021 2,4,6-trichlorophenol - - - X
022 Parachlorometacresol - - - X
023 Chloroform - - - X
024  2-chlorophenol - - X -
025 1,2-dichlorobenzene - - X -
026 1,3-dichlorobenzene X - - -
027 1,4~dichlorobenzene - - X -
028 3,3'-dichlorobenzidine X - - -
029 1,l-dichloroethylene - X - -
030 1,2-tramns-dichloroethylene - - X -
031 2,4-dichlorophenol - - X -
032 1,2-dichloropropane X - - -
033 1,2-dichloropropylene X - - -
034 2,4-dimethyl phenol - - - X
035 2,4-dinitrotoluene - - - X
036 2,6~dinitrotoluene - - - X
037 1,2-diphenylhydrazine - - X -
038 Ethylbenzene - - - X
039 Fluoranthene - - - X
040 4-chlorophenyl phenyl ether X -~ - -
041 4-bromophenyl phenyl ether X - - -
042 bis(2-chloroisopropyl) ether X - -

043 bis(2~chloroethoxy) methane X - - -
044  Methylene chloride - - X -
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TABLE V-1
DEVELOPMENT OF REGULATED POLLUTANT LIST
IRON & STEEL INDUSTRY
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PAGE 2
Not Environmentalh') Not (2) Regulation

No. Pollutant Detected Insignificant Treatable Considered
045 Methyl chloride X - - -
046  Methyl bromide X - - -
047 Bromoform X - - -
048 Dichlorobromomethane - - X -
049 Trichlorofluoromethane X - - -
050 Dichlorodifluoromethane X - - -
051 Chlorodibromomethane X - - -
052 Hexachlorobutadiene X - - -
053  Hexachlorocyclopentadiene X - - -
054  Isophorone - - X -
055 Naphthalene - - - X
056 Nitrobenzene, - - X -
057 2-nitrophenol - - X -
058 4-nitrophenol - - - X
059 2,4-dinitrophenol - - X -
060 4,6-dinitro-o-cresol - - - X
061 N-nitrosodimethylamine X - - -
062 N-nitrosodiphenylamine X - - -
063 N-nitrosodi-n=-propylamine X - - -
064 Pentachlorophenol - - - X
065  Phenol - - - X
066 Dbis(2-ethylhexyl)phthalate - - - X
067 Butyl benzyl phthalate - - - X
068 Di-n-butyl phthalate - - - X
069 Di~-n-octyl phthalate - - - X
070 Diethyl phthalate - - - X
071 Dimethyl phthalate - - X
072 Benzo(a)anthracene - - - X
073  Benzo(a)pyrene - - - X
074 3,4-benzofluoranthene - X - -
075 Benzo(k)fluoranthene - X - -
076 Chrysene - - - X
077  Acenaphthylene - - - X
078 Anthracene - - - X
079  benzo(ghi)perylene - X - -
080 Fluorene - - - X
081 Phenathrene - - - X
082 Dibenzo(a,h)anthracene - X - -
083 Indeno(l,2,3,cd)pyrene - X - -
084  Pyrene - - - X
085 Tetrachloroethylene - - - X
086 Toluene - - - X
087 Trichlorethylene - - - X
088 Vinyl chloride - X - -
089 Aldrin - X - -



TABLE

v-1

DEVELOPMENT OF REGULATED POLLUTANT LIST
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IRON & STEEL INDUSTRY
PAGE 3
Not Environmentala) Not (2) Regulation

No. Pollutant Detected Insignificant Treatable Considered
090 Dieldrin - X - -
091 Chlordane - X - -
092 4,4'-DDT - X - -
093  4,4'-DDE - X - -
094  4,4'~DDD - X - -
095 a-endosulfan-Alpha - X - -
096 b-endosulfan-Beta - X - -
097 Endosulfan sulfate - X - -
098 Endrin - X - -
099 Endrin aldehyde - X - -
100 Heptachlor - X - -
101  Heptachlor epoxide - X - -
102  a~-BHC-Alpha - X - -
103 b-BHC~Beta - X - -
104 r-BHC-Gamma - X - -
105 g-BHC-Delta - X - -
106  PCB-1242 - X - -
107 PCB-1254 - X - -
108 PCB-1221 - X - -
109 PCB-1232 - X - -
110  PCB-1248 - X - -
111 PCB-1260 - X - -
112 PCB-1016 - X - -
113 Toxaphene - X - -
114  Antimony - - - X
115 Arsenic - - - X
116 Asbestos - X - -
117 Beryllium - - X -
118 Cadmium - - - X
119 Chromium - - - X
120 Copper - - - X
121  Cyanide - - - X
122 Lead - - - X
123 Mercury - - X -
124  Nickel - - - X
125 Selenium - - - X
126  silver - - - X
127  Thallium - - - X
128 Zine - . - X
129  2,3,7,8-tetrachlordibenzo-

p~dioxin X - - -
130 Xylene - - - X



TABLE V-1
DEVELOPMENT OF REGULATED POLLUTANT LIST
IRON & STEEL INDUSTRY

PAGE 4
Not Environmental%¥) Not (2) Regu!a[ion
No. Pollutant Detected Insignificant Treatable Considered
Aluminum - - - X
Ammonia - - - X
Dissolved Iron - - - X
Fluoride - - - X
Hexavalent Chromium - - - X
Manganese - - - X
0il and Grease - - - X
pH - - - X
Phenol (4AAP) - - - X
Chlorine Residual - - - X
Total Suspended Solids - - - X

X: Indicates heading which applies to pollutant.
-: 1Indicates heading which does not apply to pollutant.

(1) Pollutants detected at levels of 0.0l mg/l or less for pollutants not normally
occuring in wastewater from these sources.

(2) Concentration of pollutant found at levels below treatability.
However, pollutant load could be reduced by recycle.
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Pollutant

Acenaphthene
Acrylonitrile
Benzene

Carbon Tetrachloride
Hexachlorobenzene
1,1,1-trichloroethane
1,1-dichloroethane
2,4,6-trichlorophenol
Parachlorometacresol
Chloroform
2-chlorophenol
2,4~Dichlorophenol
2,4-dimethylphenol
2,4-dinitrotoluene
2,6~dinitrotoluene
Ethylbenzene
Fluoranthene
Isophorone
Naphthalene
4-Nitrophenol
4,6-dinitro-o-cresol
Pentachlorophenol
Phenol

Phthalates, total
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Acenaphthylene
Anthracene

Fluorene
Phenanthrene

Pyrene
Tetrachloroethylene
Toluene
Trichloroethylene

POLLUTANTS CONSIDERED FOR REGULATION BY SUBCATEGORY

TABLE V-2

IRON & STEEL INDUSTRY

Coke- Iron- Steel- Vacuum Cont inuous  Hot Salt Bath Acid Cold Alkaline Hot
making Sintering making making Degassing Casting Forming Descaling Pickling Forming Cleaning Coatings
x -_— - - - - - - - - -
X - - - - - - - - - -
- - - - - - - - x - -
- x - - - - - - - - -
- - - - - - - - x - -
- - - - - - - - x - -
X - - - - - - - - - -
X - - - - - - - - - -
X - X - - - - X - -
- x - - - - - - - - -
X X - - - - - - - - -
X - - - - - - - - - -
X - - - - - - - - X -
X - - - - - - - - - -
X X X - - - - - X X -
x - - - - - - - - - -
X - - - - - - - X - -
- - x - - - - - - - -
X - - - - - - - X - -
X - X - - - - - - - -
X X - - - - - - X - -
x - - - - - - - - - -
X - - - - - - - X - -
X X - - - - - - - - -
X X - - - - - - X - -
X - - - - - - - X - -
- - - - - - - - x - - -
X - - - - - - - X - -
- - - - - - - - x - -
X - - - - - - X X -
- - - - - - - - X - -
X - - - - - - - X - -
- - - - - - - - x - -
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TABLE V-2

POLLUTANTS CONSIDERED FOR REGULATION BY SUBCATEGORY
IRON & STEEL INDUSTRY

PAGE 2

Coke-— Iron- Steel- Vacuum Cont inuous Rot , Salt Bath Acid Cold Alkaline Hot
No. Pollutant making Sintering making making Degassing Casting Forming Descaling Pickling Forming Cleaning Coatings
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114 Antimony X
115 Arsenic X
118 Cadmium -
119 Chromium -
120 Copper -
121 Cyanide

122 Lead -
124 Nickel -
125 Selenium

126 Silver -
127 Thallium -
128 Zinc X
130 Xylene X
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X: Selected for consideration in development of regulated pollutant list in this subcategory.
: Not selected for consideration in development of regulated pollutant list in this subcategory.



TABLE V-3

REGULATED POLLUTANT LIST
IRON & STEEL INDUSTRY

55

85
119
121
122
124
128

Benzene

Naphthalene
Benzo(a)pyrene
Tetrachloroethylene
Chromium

Cyanide

Lead

Nickel

Zinc

Ammonia

0il & Grease

pH

Phenol (4AAP)

Chlorine Residual
Total Suspended Solids
Hexavalent Chromium
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TABLE V-4

REGULATED POLLUTANT LIST BY SUBCATEGORY
IRON & STEEL INDUSTRY

Basic Open Electric
Oxygen Hearth Arc
Furnace Furnace Furnace Vacuum Continuous Hot
No. Pollutant Cokemak ing Sintering ILronmaking (Steelmaking) (Steelmaking) (Steelmaking) Degassing Casting Forming
004 Benzene X - - - - - - - -
055 Naphthalene X - - - - - - - -
073 Benzo(a)pyrene X - - - - - - - -
085 Tetrachloroethylene - - - - - - - - - -
119 Chromium - - - - - - - - -
121  Cyanide X X e - - - - - -
122 Lead - X X X X X X X -
124 Nickel - - - - - - - - -
128 Zinc - X X X X X X X -
Ammonia X X X - - - - - -
Fluoride ~ - - - - - - - -
0il & Grease X X X - - - - X X
pH X X X X X X X X X
Phenol (4AAP) X X X - - - - - -
Chlorine (Residual) - X X - - - - - -
Total Suspended Solids X X X X X X X X X

Hexavalent Chromium -
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TABLE V-4
REGULATED POLLUTANT LIST BY SUBCATEGORY
IRON & STEEL INDUSTRY

Not selected for regulation in this subcategory.

PAGE 2
Salt Bath Salt Bath Sulfuric
Descaling Descaling Acid
No. Pollutant (Oxidizing) (Reducing) Pickling
004 Ben;ene - - -
055 Naphthalene - - -
073 Benzo(a)pyrene - - -
085 Tetrachloroethylene - - -
119 Chromium X X -
121 Cyanide - X -
122 Lead - - X
124 Nickel X X -
128 Zinc - - X
Ammonia - - -
Fluoride - - -
0il & Grease - - X
pH X X X
Phenol (4AAP) - - -
Chlorine Residual - - -
Total Suspended Solids X X X
Hexavalent Chromium - - -
X: Selected for regulation in this subcategory.

Hydrochloric Combination
Acid Acid Cold Alkaline Hot
Pickling Pickling Rolling Cleaning Coat ing

- - X - -
- - x - -
- X X - -
X - X - X
- X X - -
X - X - X
X X X X X
X X X X X
X X X X






VOLUME 1
SECTION VI
"WATER POLLUTION CONTROL AND TREATMENT TECHNOLOGY

Introduction

This section describes in-plant and end-of-pipe wastewater
treatment technologies currently in use or available for use in
the steel industry. The technology descriptions are grouped as
follows: recycle; suspended solids removal; oil removal; toxic
metal pollutant removal; toxic organic pollutant removal;
advanced technologies; and, =zero discharge technologies. The
application and performance; advantages and limitations;
reliability; maintainability; and demonstration status of each
technology are presented. The treatment processes include both
technologies presently demonstrated within the steel industry,
and those demonstrated in other industries with similar
wastewaters..

End of Pipe Treatment

Recycle Systems

Recycle is both an in-plant and end of pipe Ereatment operation
used to reduce the volume of wastewater discharged. Wastewater
reuse reduces the discharge flow and the pollutant load
discharged from the process.

Application and Performance

Recycle is included in the model treatment systems for nine of
the twelve steel industry subcategories. The Agency estimates
that the use of these recycle systems can result in a 68.5%
reduction in process water discharges at the BPT level and a 69%
reduction at the BAT level. To achieve these reductions, high
degrees of recycle demonstrated in the industry have been
included in model treatment systems as shown below:
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BAT

Subcategory Recycle Rate (%)
Cokemaking (Barometric Condenser) 95
Sintering 92
Ironmaking 98
Steelmaking 96~100
Vacuum Degassing 98
Continuous Casting 99

Hot Forming 60-77
Acid Pickling (fume scrubber) 95-98

Hot Coating (fume scrubber) 85

Higher rates of recycle are demonstrated in these and other
subcategories. For example, rates of recycle up to 99% are
common for hot forming operations.

At high recycle rates, two problems can be encountered. First,
if the wastewater is contaminated, a build-up of dissolved solids
in the recycled water can cause plugging and corrosion. This
problem can be avoided by providing sufficient treatment of the
wastewater prior to recycle, by adding chemicals that inhibit
scaling or corrosion, and by having sufficient blowdown to limit
the build-up of dissolved solids and other pollutants. The
second problem that can occur is excessive heat build-up in the
recycled water. If the temperature of the water to be recycled
is too high for its intended purpose, it must be cooled prior to
recycle. The most common method of reducing the heat 1load of
recycled water in the steel industry is with mechanical draft
cooling towers. Mechanical draft evaporative cooling systems are
capable of handling the wide range of operating conditions
encountered in the steel industry. Cooling towers are included
in the model treatment systems for four of the eight
subcategories (cokemaking final cooler and barometric condenser
recycle systems, ironmaking, vacuum degassing, and continuous
casting) where recycle systems are considered. Heat accumulation
in the other subcategory recycle systems is not detrimental to
the operation.

Advantages and Limitations

As discussed above, recycle systems can achieve significant
pollutant 1load reductions at relatively low cost. The system is
controlled by simple instrumentation and relatively little
operator attention is required.

A potential limitation on the use of recycle systems is plugging
and scaling. However, based upon the industry's response to
basic and detailed questionnaires, the Agency believes that with
proper attention and maintenance, plugging and scaling should not
present a significant problem with achieving the recycle rates
used as a basis for this regulation.
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Operational Factors

1. Reliability

The reliability of recycle systems is high, although proper
monitoring and control are required for high rate systems.
Chemical aids are often used in the recycle 1loops to
maintain optimum operating conditions.

2. Maintainability

Most recycle systems include only simple pump stations and
piping. These components require very 1little attention
aside from routine maintenance. However, for those recycle
systems associated with wet air pollution control devices,
higher maintenance costs are incurred to chemically control
the recycled water to remove suspended and dissolved
constituents and to prevent fouling and scaling.

Demonstration Status

Recycle systems are well demonstrated in the steel industry as
well as in numerous other industral applications. Full scale
recycle systems have been used in the steel industry for many
years. The recycle rates used to develop effluent limitations
and standards for each subcategory are demonstrated on a full
scale basis in the industry.

Suspended Solids Removal

Many types of suspended solids removal devices are in use in the
steel industry including clarifiers, thickeners, inclined plate
separators, settling lagoons, and filtration (mixed or single
media; pressure or gravity). Three broad categories that
encompass virtually all methods of suspended solids removal are
reviewed: (1) settling lagoons, (2) clarification which includes
clarifiers, thickeners, and inclined plate separators and (3)
filtration.

1. Settling Lagoon (or Basin)

Settling (sedimentation) is a process which removes solid
particles from a liquid matrix by gravitational force. The
operation reduces the velocity of the wastewater stream in a
large volume tank or lagoon so that gravitational settling
can occur. Because of the large wastewater volumes involved
in the steel industry, lagoons are generally large, on the
order of 0.1 to 10 acres of surface area, typically with a
standard working depth of 7 to 10 feet. The industry has
found lagoons up to 400 acres.

Long retention times are generally required for
sedimentation. Accumulated sludge is removed either
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periodically or continuously and either manually or
mechanically. But because simple sedimentation may require
an excessively large settling area, and because high
retention times (days as compared with hours) are usually
required to effectively treat the wastewater, the addition
of settling aids such as alum or polymeric flocculants is
often used.

Sedimentation is often preceded by chemical precipitation
and coagulation. Chemical precipitation converts dissolved
pollutants to solid form, while coagulation enhances
settling by gathering together suspended precipitates into
larger, faster settling particles.

Application and Performance

Settling lagoons are used to treat wastewaters from all
steel industry subcategories. Most are terminal treatment
lagoons which serve as a final treatment step prior to
discharge. Often these lagoons are a main component in
central treatment systems and are used to settle out
suspended solids from several process waste streams.

A properly operated sedimentation system is capable of
efficiently removing suspended solids (including metal
hydroxides), and other impurities from wastewaters. The
performance of the lagoon depends primarily on overflow rate
and a variety of other factors, including the density and
particle size of the solids, the effective charge of the
suspended particles, and the types of chemicals used for
pretreatment, if any.

Advantages and Limitations

The . major advantage of suspended solids removal by
sedimentation is the simplicity of the process. The major
problem with simple settling 1is the long retention time
necessary to achieve a high degree of suspended solids
removal, especially if the specific gravity of the suspended
matter 1is close to that of water. Retention time is
directly related to lagoon volume. Thus, 1long retention
time means large area requirements not available at some
steel plants. Another limitation 1is that dissolved or
soluble pollutants are not removed by sedimentation.

Operational Factors

a. Reliability: Sedimentation is a highly reliable
technology for removing suspended solids. Sufficient
retention time and regular sludge removal are important
factors affecting the reliability of all settling
systems. The proper control of pH, chemical
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precipitation, and coagulation or flocculation are
additional factors which affect settling efficiencies.

b. Maintainability: Little maintenance 1is required for
lagoons other than periodic sludge removal.

Demonstration Status

Based upon the survey of the industry through questionnaires
and sampling surveys, the Agency estimates that there are
over 140 settling lagoons in use at 39 steel plant sites.
Hence, settling 1lagoons are well demonstrated in the steel
industry.

Clarifiers

Clarifiers are another type of sedimentation device widely
used in the steel industry. The chief benefits of
clarifiers over lagoons are that clarifiers are 1less 1land
intensive and provide for centralized sludge collection.
Suspended SOlids removal efficiencies are generally 1in the
same range as that for settling lagoons. Conventional
clarifiers consist of a circular or rectangular tank with
either a mechanical sludge collecting device or with a
sloping funnel-shaped bottom designed for sludge -collection.
In alternative clarifier designs, inclined plates or tubes
may be placed in the clarifier tank to increase the
effective settling area and thus increase the capacity of
the clarifier. As with settling lagoons, chemical aids are
often added prior to clarification to enhance suspended
solids removal.

Application and Perfqrmance

The application of <clarification 1is very similar to that
described above for settling lagoons. Clarifiers are used
to treat wastewaters from every subcategory for suspended
solids removal. Performance data are presented in Appendix
A.

The Agency statistically analyzed long-term data for several
clarification systems. The Agency calculated the mean,
standard deviation and other common statistical values, as
well as the 30-day average and daily maximum performance
standards. A 30-day average concentration was calculated
based upon a 95 percentile value while the daily maximum
concentration was calculated with a 99 percentile value.
The methods used to determine these values are explained in
Appendix A.

Based upon the data presented above, and other data
presented in the subcategory reports, the Agency concludes
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that a 30-day average concentration of 30 mg/1 TSS and a
daily maximum concentration of 70 mg/1l TSS or less are
attainable with <clarifiers for most steel industry
wastewaters. Biological treatment of cokemaking wastewaters
produces low density suspended solids that are difficult to
settle. Higher concentrations have been used in developing
the limitations for this subcategory.

Advantages and Limitations

Clarification is more effective for removing suspended
solids than simple settling lagoons, requires less area, and
provides for centralized sludge collection. However, the
cost of installing and maintaining clarifiers is greater
than the costs associated with simple settling lagoons.

Inclined plate and slant tube settlers have removal
efficiencies similar to conventional clarifiers, but have a
greater capacity per unit area.

Operational Factors

a. Reliability: Similar to 1lagoon systems with proper
control and maintenance. Clarifiers can achieve
consistently low concentrations of solids and other
pollutants in the wastewater.

Those advanced clarifiers using slanted tubes or
inclined plates may require prescreening of the
wastewater in order to eliminate any materials which
could potentially clog the system.

b. Maintainability: The systems used for chemical
pretreatment and sludge dragout must be maintained on a
regular basis. Routine maintenance of mechanical parts
is also necessary.

Demonstration Status

Clarifiers are used extensively to treat wastewaters from
all subcategories of the steel industry. While the design
may vary slightly depending on the wastewaters being treated
(i.e., steelmaking vs. pickling), all systems operate in a
similar manner.

Filtration

Filtration is another common method used to remove suspended
solids, o0il and grease, and toxic metals from steel industry
wastewaters.” Several types of filters and filter media are
used in the industry and all work by similar mechanisms.
Filters may be pressure or gravity type; single, dual, or
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mixed media; and the media can be sand, diatomaceous earth,
walnut shells or some other material.

A filter may use a single media such as sand. However, by
using dual or mixed (multiple) media, higher flow rates and
efficiencies can be achieved. The dual media filter usually
consists of a fine bed of sand under a coarser bed of
another media. The coarse media removes most of the
influent solids, while the fine sand performs final
polishing.

In the steel industry, several considerations are important
when filter systems are designed. While either pressure or
gravity systems may be used, the pressure systems are more
common and provide some advantages, including smaller land
area requirements.

For typical steel industry applications, filter rates are in
the range of 6 gpm per square foot to perhaps 18 gpm per
square foot. The efficiency of suspended solids removal is
dependent upon the filtration rate, the filter media and the
particle size. A knowledge of particle density, size
distribution, and chemical composition 1is useful when
selecting a filter design rate and media.

Filter media must be selected in conjunction with the filter
design rate. The size and depth of the media is a primary
consideration and other important factors are the chemical
composition, sphericity, and hardness of the media chosen.
The presence of relatively large amounts of o0il 1in the
wastewater to be filtered also affects the selection of the
appropriate media.

During the filtration process, suspended solids and oils
accumulate in the bed and reduce the ability of the
wastewater to flow through the media. To function properly,
all filters are backwashed. The method of backwashing and
the design of backwash systems is an integral part of any
deep-bed filtration system. Solids penetrate deeply 1into
the bed and must be adequately removed during the
backwashing c¢ycle or problems may develop within the
filtration system. Occasionally, auxiliary means are
employed to aid filter cleaning. Water jets used just below
the surface of the expanded bed will aid solids and oil
removals. Also, air <can be used to augment the cleaning
action of the backwash water to ‘"scour" the bed free of
solids and oils.

Filter system operation may be manual or automatic. The
filter backwash cycle may be on a timed basis, a pressure
drop basis with a terminal value which triggers backwash, or
on a suspended solids carryover basis from turbidity
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monitoring of the outlet stream. Each of these methods is
well demonstrated.

Application and Performance

In wastewater treatment plants, filters are often employed
for final treatment following clarification, sedimentation
or other similar operations. Filtration thus has potential
application in nearly all industrial plants. Chemical
additives which enhance the upstream treatment equipment may
or may not be compatible with or enhance the filtration
process. Normal operating flow rates for various types of
filters are as follows:

Slow Sand 2.04-5.30 1/sq m/hr
Rapid Sand 40.74-51.48 1/sq m/hr
High Rate Mixed Media 81.48-122.22 1/sq m/hr

Suspended solids are commonly removed from wastewater
streams by filtering through a deep 0.3-0.9 m (1-3 feet)
granular filter bed. The porous media bed can be designed
to remove practically all suspended particles. Even
colloidal suspensions (roughly 1 to 100 microns) are
adsorbed on the surface of the media grains as they pass in
close proximity in the narrow bed passages.

Data gathered from short-term sampling visits show that
filter plants in all subcategories readily produce effluents
with less than 10 mg/1 TSS (See Appendix A). However, the
analysis of 1long-term data for ten filtration systems has
shown that higher values are more appropriate for
performance standards. Based upon the statistical analysis
for long-term TSS data the Agency has determined that a
30-day average of 15 mg/1 TSS and a daily maximum of 40 mg/1l
TSS are attainable with filtration. Moreover, data for many
steel 1industry subcategories demonstrate that these limits
can be applied to most wastewaters treated by filtration.

Advantages and Limitations

The principal advantages of filtration are low initial and
operating costs, modest 1land requirements, lower effluent
solids concentration, and the reduction or elimination of
chemical additions which add to the discharge stream.
However, the filter may require pretreatment if the
suspended solids 1level 1is high (over 100 mg/l). In
addition, operator training is necessary due to the controls
and periodic backwashing involved.

Operational Factors

a. Reliability: Filtration is a highly reliable method of
wastewater treatment.
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b. Maintainability: Deep bed filters may be operated with
either manual or automatic backwashing. In either
case, they must be periodically inspected for media
retention, partial plugging and particulate leakage.

Demonstration Status

Filtration is one of the more common treatment methods used
for steel industry wastewaters especially in the hot forming
subcategory. This technology is used to treat a variety of
wastewaters with similar results. 1Its ability to reduce the
amount of solids, oils and metals in the wastewater is well
demonstrated with both short and long-term data in the steel
industry.

0il Removal

Oils and greases are removed from process wastewaters by several
methods in the steel industry including oil skimming, filtration,
and air flotation. Also, ultrafiltration is used at one cold
rolling plant to remove oils. Oils may also be incidentally
removed through other treatment processes such as clarification.
The source of these oils is usually lubricants and preservative
coatings used 1in the various steelmaking and finishing
operations.

As a general matter, the most . effective first step in o0il removal
is to prevent the o0il from mixing with the large volume
wastewater flows by segregating the sumps in all cellars and by
appropriate maintenance of the lubrication and greasing systems.
If the segregation is accomplished, more efficient removals of
the oils and greases from wastewaters can be accomplished. The
oil removal equipment used in the steel industry 1is described
below.

1. Skimming

Pollutants with a specific gravity less than water will
often float unassisted to the surface of the wastewater.
Skimming is used to remove these floating wastes. Skimming
normally takes place in a tank designed to allow the
floating debris to rise and remain on the surface, while the
liquid flows to an outlet located below the floating layer.
Skimming devices are therefore suited to the removal of
nonemulsified oils from untreated wastewaters. Common
skimming mechanisms include the rotating drum type, which
picks up oil from the surface of the water as the drum
rotates. A doctor blade scrapes oil from the drum and
collects it in a trough for disposal or reuse. The water
portion is allowed to flow under the rotating drum. An
underflow baffle is usually installed after the drum; this
has the advantage of retaining any floating oil which
escapes the drum skimmer. The belt type skimmer 1is pulled

185



vertically through the water, collecting oil which is then
scraped off from the belt surface and collected in a storage
tank. The industry also uses rope and belt skimmers of
various design that function in the same fashion. Gravity
separators, such as the API type, use overflow and underflow
baffles to skim a layer of floating oil from the surface of
the wastewater. An overflow-underflow baffle allows a small
amount of wastewater (the oil portion) to flow over into a
trough for disposition or reuse while most of the water
flows underneath the baffle. This is followed by an
overflow baffle, which is set at a height relative to the
first baffle such that only the oil bearing portion will
flow over the first baffle during normal plant operation. A
diffusion device, such as a vertical slot baffle, aids in
creating a uniform flow through the system and increasing
oil removal efficiency.

Application and Performance

Skimming may be used on any wastewater containing pollutants
which float to the surface. It is commonly used to remove
free o0il, grease, and soaps. Skimming is always used with
air flotation and often with <clarification to improve
removal of both settling and floating materials.

The removal efficiency of a skimmer is a function of the
density of the material to be floated and the retention time
of the wastewater in the tank. The retention time required
to allow phase separation and subsequent skimming varies
from 1 to 15 minutes, depending upon wastewater
characteristics.

API or other gravity-type separators tend to be more
suitable for use where the amount of surface o0il £flowing
through the system is fairly high and consistent. Drum and
belt type skimmers are suitable where o0il can be allowed to
collect in a treatment device for periodic or continuous
removal. Data for various o0il skimming- operations are
presented in Appendix A. '

Advantages and Limitations

Skimming as pretreatment is effective in removing naturally
floating waste material. It also improves the performance
of subsequent downstream treatments.

Many pollutants, particularly dispersed or emulsified oil,
will not float "naturally"” but require additional treatment.
Therefore, skimming alone may not remove all the pollutants
capable of being removed by air flotation or other more
sophisticated technologies.
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Operational Factors

a. Reliability: Because of its simplicity, skimming is a
very reliable technique. During cold weather, heating
is usually required for the belt-type skimmers.

b. Maintainability: The skimming mechanism requires
periodic lubrication, adjustment, and replacement of
worn parts.

Demonstration Status

Skimming is a common method used to remove floating o0il in
many industrial categories, including the steel industry.
Skimming is used extensively to treat wastewaters from hot
forming, continuous casting, and cold forming operations.

Filtration
As explained above, filtration is also used to remove oils

and greases from steel industry wastewaters. The mechanism
for removing oils is very similar to the solids removal

mechanism. The o0ils and greases, either fldbating or
emulsified types, are directed into the filter where they
are adsorbed on the filter media. Significant oil

reductions can be achieved with filtration, and problems
with the oils are not experienced unless high concentrations
of oils are allowed to reach the filter bed. When this
occurs the bed can be "blinded" and must be backwashed
immediately. If too much oil is in the filter wastewater,
frequent backwashing is necessary which makes the use of the
technology unworkable. Therefore, proper pretreatment is
essential for the proper operations of filtration equipment.

Application and Performance

The discussion presented above for filtration systems
applies here as well. The filter will reduce o0il from
moderate levels down to extremely low levels. Long-term
data for eight filtration systems demonstrate that an oil
and grease performance standard as low as 3.5 mg/l1 can be
readily attained on a 30~day average basis and 10 mg/1 oil
and grease can be readily attained on a daily maximum basis.
However, because of problems with obtaining consistent
analytical results in the range of 5 mg/l, the Agency has
decided to establish only a maximum effluent limitation and
standard based upon a daily maximum concentration of 10 mg/1
for hot forming operations and other operations with similar
wastewaters.

Operational Factors and Demonstrated Status

See prior discussion on filtration.
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Flotation

Flotation is a process which causes particles such as metal
hydroxides or oils to float to the surface of a tank where
they are concentrated and removed. Gas bubbles are released
in the wastewater and attach to the solid particles, which
increase their buoyancy and causes them to float. 1In
principle, this process is the opposite of sedimentation.

Flotation is used primarily in the treatment of wastewaters
that carry finely divided suspended solids or oil. Solids
having a specific gravity only slightly greater than 1.0,
which require abnormally 1long sedimentation times, may be
removed by flotation.

This process may be performed in several ways: foam,
dispersed air, dissolved air, gravity, and vacuum flotation
are the most commonly used techniques. Chemical additives
are often used to enhance the performance of the flotation
process. For example, acid and chemical aids are often used
to break oil emulsions in c¢old rolling wastewaters. The
emulsions are part of rolling solutions used in the process.
Emulsion breaking is necessary for proper treatment of most
cold rolling wastewaters by flotation.

The principal difference between types of flotation
techniques is the method of generating the minute gas
bubbles (usually air) needed to float the "oil. Chemicals
may be used to improve the efficiency of any of the basic
methods: The different flotation techniques and the method
of bubble generation for each process are described below.

Froth Flotation: Froth flotation 1is based upon the
differences in the physiochemical properties of various
particles. Wetability and surface properties affect

particle affinity to gas bubbles. In froth flotation, air
is blown through the solution containing flotation reagents.
The particles with water repellent surfaces stick to air
bubbles and are brought to the surface. A mineralized froth
layer, with mineral particles attached to air bubbles, is
formed. Particles of other minerals which are readily
wetted by water do not stick to air bubbles and remain in
suspension. ,
Dispersed Air Flotation: In dispersed air flotation, gas
bubbles are generated by introducing the air by mechanical
agitation . with impellers or by forcing air through porous
media. Dispersed air flotation 1is used mainly 1in the
metallurgical industry.

Dissolved Air Flotation: In dissolved air flotation,

bubbles are produced as a result of the release of air from
a supersaturated solution under relatively high pressure.
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There are two types of contact between the gas bub?lgs and
particles. The first involves the entrapment of rising gas
bubbles in the flocculated particles as they 1increase 1in
size. The bond between the bubble and particle is one of
physical capture only. This 'is the predominant type of
contact. The second type of contact is one of adhesion.
Adhesion results from the intermolecular attraction exerted
at the interface between the solid particle and gaseous
bubble.

Vacuum Flotation: This process consists of saturating the
wastewater with air, either directly in an aeration tank or
by permitting air to enter the suction of a pump. A partial
vacuum causes the dissolved air to come out of solution as
minute bubbles. The bubbles attach to solid particles and
form a scum blanket on the surface, which 1is normally
removed by a skimming mechanism. Grit and other heavy
solids which settle to the bottom are generally raked to a
central sludge pump for removal. A typical vacuum flotation
unit consists of a covered cylindrical tank in which a
partial vacuum is maintained. The tank 1is equipped with
scum and sludge removal mechanisms. The floating material
is continuously swept to the tank periphery, automatically
discharged into a scum trough, and removed from the unit by
a pump also under partial vacuum.

Application and Performance

Flotation is commonly used to treat cokemaking and cold
forming wastewaters. Gas (hydrogen) flotation is used at
several cokemaking operations to control oil - levels.
Dissolved air flotation is used extensively to treat cold
rolling wastewaters. The flotation process is used after
emulsion breaking and prior to final settling. Data for
three steel industry flotation units are presented below.

Performance of Flotation Units

O0il & Grease (mg/1)

Plant In Out
0684F (cokemaking) 93 45
0684F (cold rolling) NA 7.3
0060B 41,140 98

Advantages and Limitations

The advantages of the flotation process include the high
levels of solids and oil separation which are achieved in
many applications; relatively low energy requirements; and,
the capability to adjust air flow to meet the varying
requirements of treating different types of wastewaters.
The 1limitations of flotation are that it often requires
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addition of chemicals to enhance process performance; it
requires properly trained and attentive operators; and it
generates large quantities of solid wastes.

Operational Factors

a. Reliability: The reliability of a flotation system is
normally high and 1is governed by proper operation of
the sludge collector mechanism and by the motors and
pumps used for aeration.

b. Maintainability: Maintenance of the scraper blades
used to remove the floated material is critical for
proper operations. Routine maintenance is required on
the pumps and motors. The sludge collector mechanism
is subject to possible corrosion or breakage and may
require periodic replacement.

Demonstration Status

Flotation is extensively demonstrated in the steel industry,
particularly for the treatment of cokemaking and cold
rolling wastewaters.

4. Ultrafiltration

Ultrafiltration (UF) 1includes the use of pressure and
semipermeable polymeric membranes to separate emulsified or
colloidal materials suspended in a 1liquid phase. The
membrane of an ultrafiltration unit forms a molecular screen
which retains molecular particles based upon their
differences in size, shape, and chemical structure. The
membrane permits passage of solvents and lower molecular
weight molecules. At present, ultrafiltration systems are
used to remove materials with molecular weights in the range
of 1,000 to 100,000 and particles of comparable or larger
sizes.

In the ultrafiltration process, the wastewater 1is pumped
through a tubular membrane unit. Water and some low
molecular weight materials pass through the membrane under
the applied pressure of 10 to 100 psig. Emulsified oil
droplets and suspended particles are retained, concentrated,
and removed continuously. In contrast to ordinary
filtration, retained materials are washed off the membrane
filter rather than held by it.

Application and Performance

Ultrafiltration has potential application in cold rolling
operations for separating oils and residual solids from the
process wastes. Because of the ability to remove emulsified
oils with little or no pretreatment, ultrafiltration is well
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suited for many of the wastewaters generated at cold rolling
mills. Also, some organic compounds of suitable molecular
weight may be bound in the oily wastes which are removed.
Hence, ultrafiltration could prove to be an effective means
to achieve toxic organic pollutant removal for the cold
rolling subdivision.

The following test data depict ultrafiltration performance
for the treatment of cold rolling wastewaters at one plant:

Ultrafiltration Performance

Feed (mg/1) Permeate (mg/1)
Oil (freon extractable) 82,210 140
TSS 2,220 199
Chromium 6.5 1.2
Copper 7.5 0.07
2-chlorophenol 35.5 ND
2-nitrophenol 70.0 0.02

When the concentration of pollutants in the wastewater is
high (as above) the ultrafiltration unit alone may not
adequately . treat the wastewater. Additional treatment may
be required prior to discharge.

Advantages and Limitations

Ultrafiltration is an attractive alternative to chemical
treatment in certain applications because of lower
installation and operating costs, high o0il and suspended
solids removal, and little required pretreatment. It places
a positive barrier between pollutants and effluent which
reduces the possibility of extensive pollutant discharge due
to operator error or upset in settling and skimming systems.
Another possible application is recovering alkaline values
from alkaline cleaning solutions.

A limitation on the use of ultrafiltration for treating
wastewaters is 1its narrow temperature range (18 to 30
degrees C) for satisfactory operation. Membrane life is
decreased with higher temperatures, but flux increases at
elevated temperatures. Therefore, the surface area
requirements are a function of temperature and become a
tradeoff between initial costs and replacement costs for the
membrane. Ultrafiltration 1is not suitable for certain
solutions. Strong oxidizing agents, solvents, and other
organic compounds can dissolve the membrane. Fouling is
sometimes a problem, although the high velocity of the
wastewater normally creates enough turbulence to keep
fouling at a minimum,. Large solids particles are also
sometimes capable of puncturing the membrane and must be
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removed by gravity settling or filtration prior to
ultrafiltration. -

Operational Factors

a. Reliability: The reliability of ultrafiltration
systems is dependent upon the proper filtration,
settling or other treatment of incoming wastewaters to
prevent damage to the membrane. Pilot studies should
be completed for each application to determine
necessary pretreatment steps and the specific membrane
to be used.

b. Maintainability: A limited amount of regular
maintenance 1is required for the pumping system. In
addition, membranes must be periodically changed. - The

maintenance associated with membrane plugging can be
reduced by selecting a membrane with optimum physical
characteristics and providing sufficient velocity of
the wastewater. It is necessary to pass a detergent
solution through the system at regular intervals to
remove an oil and grease film which accumulates on the
membrane. With proper maintenance membrane life can be
greater than twelwe months.

Demonstration Status

The ultrafiltration process is well developed and
commercially available for treatment of wastewater or
recovery of certain high molecular weight liquid and solid
contaminants. Over 100 units are presently in operation in
the United States. Ultrafiltration is demonstrated in the
steel industry in the cold forming subcategory.

Metals Removal

Steel industry wastewaters contain significant 1levels of toxic
metal pollutants including chromium, copper, lead, nickel, zinc
and others. These pollutants are generally removed by chemical
precipitation and sedimentation or filtration. Most can be
effectively removed by precipitating metal hydroxides or
carbonates ‘through reactions with 1lime, sodium hydroxide, or
sodium carbonate. Sodium sulfide, ferrous sulfide, or sodium
bisulfite can also be used to precipitate metals as sulfide
compounds with low solubilities.

Hexavalent chromium is generally present in galvanizing and
oxidizing salt bath descaling wastewaters. Reduction of this
pollutant to the trivalent form is required if precipitation as
the hydroxide is to be achieved. Where sulfide precipitation is
used, hexavalent chromium can be reduced directly by the sulfide.
Chromium reduction using sulfur dioxide or sodium bisulfite or by
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electrochemical techniques may be necessary, however, when
hydroxides are precipitated. .

Details on various metal removal technologies are presented below
with typical treatability levels where data are available.

1.

Chemical Precipitation

Dissolved toxic metal 1ions and certain anions may be
chemically precipitated and removed by physical means such
as sedimentation, filtration, or centrifugation. Several
reagents are commonly used to effect this precipitation.

a. Alkaline compounds such as lime or sodium hydroxide may
be used to precipitate many toxic metal ions as metal
hydroxides. Lime also may precipitate phosphates as
insoluble calcium phosphate and fluorides as calcium
fluoride.

b. Both soluble sulfides such as hydrogen sulfide or
sodium sulfide and insoluble sulfides such as ferrous
sulfide may be used to precipitate many heavy metal
ions as insoluble metal sulfides.

C. Carbonate precipitates may be used to remove metals*
either by direct precipitation using a carbonate
reagent such as calcium carbonate or by converting
hydroxides into carbonates using carbon dioxide.

These treatment chemicals may be added to a flash mixer or
rapid mix tank, a presettling tank, or directly to a
clarifier or other settling device. Coagulating agents may
be added to facilitate settling. After the solids have been
removed, a final pH adjustment may be required to reduce the
high pH created by the alkaline treatment chemicals.

Chemical precipitation as a mechanism for removing metals
from wastewater is a complex process made up of at least two
steps: precipitation of the unwanted metals and removal of
the precipitate. A small amount of metal will remain
dissolved in the wastewater after complete precipitation.
The amount of residual dissolved metal depends on the
treatment chemicals used, the solubility of the metal and
co-precipitation effects. The effectiveness of this method
of removing any specific metal depends on the fraction of
the specific metal in. the raw waste (and hence 1in the
precipitate) and the effectiveness of suspended solids
removal .

Application and Performance

Chemical precipitation is used extensively 1in the steel
industry for precipitation of dissolved metals including
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aluminum, antimony, arsenic, beryllium, cadmium, chromium,
cobalt, copper, iron, lead, manganese, mercury, molybdenum,
nickel, tin, and zinc. The process is also applicable to
any substance that can be transformed into an insoluble form
such as fluorides, phosphates, soaps, sulfides, and others.
Chemical precipitation is simple and effective.

The performance of chemical precipitation depends on several
variables; the most important are:

a. Maintenance of an alkaline pH throughout the
precipitation reaction and subsequent settling.

b. Addition of a sufficient excess of treatment 1ions to
drive the precipitation reaction to completion.

c. - Addition of an adequate supply of sacrifical ions (such
as iron or aluminum) to ensure precipitation and
removal of specific target ions.

d. Effective removal of  ©precipitated solids (see
appropriate. technologies discussed under "Solids
Removal").

A discussion of the performance of some of the chemical
precipitation technologies used 1in the steel industry is
presented below.

Lime Precipitation - Sedimentation Performance

Lime is sometimes used in conjunction with sedimentation
technology to precipitate metals. Numerous examples of this
technology are demonstrated in the steel industry, mostly
for treatment of steel finishing wastewaters. Data for one
plant and the median effluent concentration of long term
averages for several plants using this technology are shown
below. Plant O0584E has a lime precipitation/sedimentation
treatment system which treats wastewaters from several
finishing operations, including electroplating which is not
covered as part of the steel industry category. The median
data for the other plants were used to establish the
effluent limitation for carbon steel finishing operations
and are review in Appendix A of this volume.
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Lime Precipitation - Sedimentation Performance

Concentration of Pollutants

(mg/1)

Median
Pollutant Plant 0584E Performancex
- In  Out Out
Dissolved Iron 0.25 0.01 <0.02
Chromium 4.4 0.054 0.03
Copper - - 0.04
Lead - - 0.10
Nickel - - 0.15
Tin 4.4 0.0 -
Zinc 0.1 0.02 0.06
TSS 322 4.5 25
pH 2.9-6.8 7.0-7.4 6.0-9.0

*See Appendix A

Lime Precipitation - Filtration Performance

A metals removal technology that is used 1in the steel
industry similar to the lime/sedimentation system includes
lime precipitation and filtration. These systems accomplish
better solids and o0il removal and also achieves slightly
better control of the effluent concentration of the metallic
elements. Data for two plants that employ lime
precipitation/filtration technology are shown below.
Pickling and galvanizing wastewaters are treated at plant
0612, while pickling, galvanizing and alkaline cleaning
wastewaters are treated at plant 0112I. The median effluent
concentrations of long term average for several plants which
were used to establish the effluent limitations for
filtration systems are also presented below. These effluent
data are more thoroughly, reviewed in Appendix A of this
volume. Pilot plant data for steelmaking wastewaters are
also presented in Appendix A.
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Lime Precipitation - Filtration Performance

Concentration of Pollutants

(mg/1)
Median

Pollutant Plant 0612 Plant 01121 Performance*
—  Im  out In Out ~ Out
Chromium 1.60 0.04 0.12 0.03 0.03
Copper 0.60 0.08 0.17 0.02 0.03
Lead 2.400 0.18 0.19 <0.10 0.06
Nickel 0.60 0.02 0.08 0.03 0.04
Zinc 285.00 0.12 18.00 0.13 0.10
TSS 350.00 11.00 199.00 1.00 9.8
pH 2.9- 8.3- 5.2~ 7.3~ 6.0

’ 3.9 8.5 5. 7.7 9.0

*See Appendix A

Sulfide Precipitation

Most metal sulfides are less soluble than hydroxides and the
precipitates are frequently more dependably removed from
water. Solubilities for selected metal hydroxides and
sulfide precipitates are shown below:

Theoretical Solubilities of Hydroxides and Sulfides
of Heavy Metals in Pure Water

Solubility of Metal, mg/1

Metal As hydroxide As sulfide
Cadmium(Cd+2) 2.3 x 10-5 6.7 x 10-10
Chromium (Cr+3) 8.4 x 10-5 No precipitate
Copper (Cut+2) 2.2 x 10-2 5.8 x 10-18
Iron (Fet2) 8.9 x 10-1? 3.4 x 10-5%
Lead (Pb+2) 2.1 x 10-9° 3.8 x 10~°
Nickel (Ni+2) 6.9 x 10-3 6.9 x 10—8
Silver (Ag+2) 13.0 x 10-9° 7.4 x 1012
Tin (Sn+2) 1.1 x 10—+ 2.3 x 10-7

Sulfide treatment has not been used in the steel industry on
a full-scale basis. However, it has been used in other
manufacturing process (e.g. electroplating) to remove metals
from wastewaters with similar characteristics and pollutants
to those of the steel industry.

In assessing whether this technology is transferable for use
in steel industry, the Agency consulted numerous references;
contacted sulfide precipitation equipment manufacturers, and
gathered data from operating sulfide precipitation systems.
The wastewaters treated by these sulfide precipitation
systems were contaminated with many of the same toxic metals
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found in steel industry wastewaters and at similar

concentrations. Accordingly, the Agency concluded that a
transfer of the effectiveness of this technology is
possible. However, as noted above there are no full scale

systems currently in use in the steel industry.
Data for several sulfide/filtration systems are shown below.
Sulfide Precipitation/Filtration Performance

Concentration of Pollutants (mg/1)

Data Set #1 Data Set #2

Pollutant 1In Out In Out

Chromium 2.0 <0.1 2.4 <0.1
Iron 85.0 0.04 108 0.60
Nickel 0.6 0.10 0.68 «<0.1
Zinc 27.0 <0.1 33.9 «0.1
TSS 320 4.0 - -

pH 2.9 8.2 7.7 7.4

Another benefit of the sulfide precipitation technology is
the ability to precipitate hexavalent chromium (Cr+e)
without prior reduction to the trivalent state as is
required 1in the hydroxide process. When ferrous sulfide is
used as the precipitant, iron and sulfide act as reducing
agents for the hexavalent chromium according to the
reaction:

Cr0, + FeS + 4H,0->Cr(OH); + Fe(OH)y + S + 20H-

In this reaction, the sludge produced consists mainly of
ferric hydroxides, chromic hydroxides and various metallic
sulfides. Some excess hydroxyl ions are generated 1in this
process, possibly requiring a downward pre-adjustment of pH.

Advantages and Limitations

Chemical precipitation is an effective technique for
removing many pollutants from industrial wastewaters. It
operates at ambient conditions and is well suited to
automatic control. The use of chemical precipitation may be
limited due to interference of chelating agents, chemical
interferences from mixing wastewaters and treatment
chemicals, and potentially hazardous situations involved
with the storage and handling of those chemicals. Lime is
usually added as a slurry when used in hydroxide
precipitation. The slurry must be well mixed and the
addition lines periodically checked to prevent fouling. In
addition, hydroxide precipitation usually makes recovery of
the precipitated metals difficult, because of the
heterogeneous nature of most hydroxide sludges. As shown
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above, 1lime precipitation of steel industry finishing
wastewaters can produce effluent quality similar to that
shown for sulfide precipitation.

The low solubility of most metal sulfides, allow for high
metal removal efficiencies. Also, the sulfide process has
the ability to remove <chromates and dichromates without
preliminary reduction of the chromium to the trivalent
state. Sulfide precipitation can be used to precipitate
metals complexed with most complexing agents. However,
Sulfids precipitation can be used to care must be taken to
maintain the pH of the solution at approximately 10 in order
to prevent the generation of toxic sulfide gas during this
process. For this reason ventilation of the treatment tanks

may be a necessarx\precaution in most installations. The
use of ferrous sulfide reduces or virtually eliminates the
problem of hydrogen sulfide evolution. As with hydroxide

precipitation, excess sulfide ion must be present to drive
the precipitation reaction to completion. Since the sulfide
ion itself is toxic, sulfide addition must be carefully
controlled to maximize heavy metals precipitation with a
minimum of excess sulfide to avoid the necessity of post
treatment. Where excess sulfide is present, aeration of the
effluent stream can aid in oxidizing residual sulfide to the
less harmful sodium sulfate (Na,SO,). The cost of sulfide
precipitants is high® in comparison with hydroxide
precipitants, and disposal of metallic sulfide sludges may
pose problems. An essential element 1in effective sulfide
precipitation is the removal of precipitated solids from the
wastewater and proper disposal in an appropriate site.
Sulfide precipitation will also generate a higher volume of
sludge than hydroxide precipitation, resulting in higher
disposal and dewatering costs. This is especially true when
ferrous sulfide is used as the precipitant.

Sulfide precipitation may be used as a final tratement step
after hydroxide precipitation-sedimentation. This treatment
configuration may provide the better treatment effectiveness
of sulfide precipitation while minimizing the variability
caused by changes in raw waste and reducing the amount of
sulfide precipitant required.

Operational Factors

a. Reliability: The reliability of alkaline chemical
precipitation 1is high, although proper monitoring and
control are necessary. Sulfide precipitation systems
provide similar reliability.

b. Maintainability: The major maintenance needs involve
periodic upkeep of monitoring equipment, automatic
feeding equipment, mixing equipment, and other
hardware. Removal of accumulated sludge is necessary
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for the efficient operation ‘ of
precipitation-sedimentation systems. ‘

Demonstration Status

Chemical precipitation of metal hydroxides 1is a classic
wastewater treatment technology used throughout the steel
industry. Chemical precipitation of metals in the carbonate
form alone has been found to be feasible and, is used in
commercial application to permit metals recovery and water
reuse. Full scale commercial sulfide precjpitation units
are in operation at numerous installations, however, none
are presently installed in the steel industry.

Filtration (for Metal Removal)

As discussed previously, filtration is a proven technology
for the control of suspended solids and oil and gréase. The
filtration mechanism which reduces the concentrations of the
suspended solids and oils also treats the metallic elements
present in particulate form. To determine the treatability
levels for metals using filtration the Agency compiled all
available data for such systems. Data for seventeen
filtration systems were averaged to develop the treated
effluent concentrations. The average treated effluent
concentrations and the proposed monthly average
concentration for five toxic metals are shown below:

Metal Removal with Filtration Systems

Monthly Average Daily Maximum
Pollutant Concentration (mg/1) Concentration (mg/1)
Chromium 0.04 0.12
Copper 0.04 0.12
Lead 0.08 0.24
Nickel 0.05 0.16
Zinc 0.08 0.24

For purposes of developing effluent limitations, the Agency
is using 30 day average concentrations of 0.10 mg/1 and
daily maximum concentrations of 0.30 mg/1 for each toxic
metal except zinc. For zinc, the Agency is using a 30 day
average concentration of 0.15 mg/1 and daily maximum
concentration of 0.45 mg/l, since the performance standard
for zinc was greater than 0.10 mg/l. The Agency rounded the
zinc performance standard to 0.15 mg/l. Reference 1is made
to Appendix A for development of toxic metals effluent
concentrations.
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Advantages and Limitations

See prior discussion on filtration systems.

Operational Factors and Demonstration Status

See prior discussion on filtration systems.
Organic Removal

Thirty-three organic toxic pollutants were detected in steel
industry wastewaters above treatability levels. Because some of
these pollutants are present in significant 1levels, the Agency
considered two demonstrated treatment alternatives for these
pollutants in several subcategories: carbon adsorption and
biological treatment (activated sludge). These technologies are
discussed separately below.

1. Carbon Adsorption

The use of activated carbon for removal of dissolved
organics from water and wastewater has been demonstrated and
is one of the most efficient organic removal processes
available. Activated carbon has also been shown to be an
effective adsorbent for many toxic metals, including

mercury. This process is reversible, thus allowing
activated carbon to be regenerated and reused by the
application of heat and steam or solvent. Regeneration of

carbon which has adsorbed significant metals, however, may
be difficult.

The term activated carbon applies to any amorphous form of
carbon that has been' specially treated to give high
adsorption capacities. Typical raw materials include coal,
wood, coconut shells, petroleum base residues and char from
sewage sludge pyrolysis. A carefully controlled process of
dehydration, carbonization, and oxidation yields a product
which is called activated carbon. This material has a high
capacity for adsorption due primarily to the large surface

" area available for adsorption (500- 1500 square meters/gram)
which result from a large number of internal pores. Pore
sizes generally range in radius from 10-100 angstroms.

Activated carbon removes contaminants from water by the
process of adsorption (the attraction and accumulation of
one substance on the surface of another). Activated carbon
preferentially adsorbs organic compounds and, because of
this selectivity, 1is particularly effective 1in removing
toxic organic pollutants from wastewaters.

Carbon adsorption requires pretreatment (usually filtration)

to remove excess suspended solids, o0ils, and greases.
Suspended solids in the influent should be less than 50 mg/l
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to minimize backwash requirements. A downflow carbon bed
can handle much higher levels (up to 2000 mg/1l), but
frequent backwashing is required. Backwashing more than two
or three times a day 1is not desirable. O0il and grease
should be less than about 15 mg/l1. A high level of dissolved
inorganic material in the influent may cause problems with
thermal carbon reactivation (i.e., scaling and loss of
activity) unless appropriate preventive steps are taken.
Such steps might include pH control, softening, or the use
of an acid wash on the carbon prior to reactivation.

Activated carbon is available in both powdered and granular
form. Powdered carbon is less expensive per unit weight and
may have clightly higher adsorption capacity but it is more
difficult to handle and to regenerate.

Application and Performance

Activated carbon has been used in a variety of applications
involving the removal of objectional organics from
wastewater streams. One of the more frequent uses 1is to
reduce the concentration of oxygen demanding substances in
POTW effluents. It is also used to remove specific organic
contaminants in the wastewaters of various manufacturing
operations such as petroleum refining. There are two £full
scale activated carbon systems in use in the steel industry
for treating cokemaking wastewaters. |

Tests performed on single compound systems indicate that
processing with activated carbon can achieve residual levels
on the order of 1 microgram per liter for many of the toxic
organic pollutants. Compounds which respond well to
adsorption include carbon tetrachloride, chlorinated
benzenes, chlorinated ethanes, chlorinated phenols,
haloethers, phenols, nitrophenols, DDT and metabolites,
pesticides, polynuclear aromatics and PCB's. Plant scale
systems treating a mixture of many organic compounds must be
carefully designed to optimize certain critical factors.

Factors which affect overall adsorption of mixed solutes
include relative molecular size, the relative adsorptive
affinities, and the relative concentration of the solutes.
Data indicate that column treatment with granular carbon
provides for better removal of organics than clarifier
contact treatment with powdered carbon.

Data from two activated carbon column systems used 1in the
steel industry and EPA treatability data for carbon
adsorption systems were combined to develop performance
standards for carbon column systems. ‘The average
concentration values attainable with carbon adsorption
systems are shown in Table VI-1 for those toxic organics
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found above treatability levels in steel industry
wastewaters. '

Advantages and Limitations

The major benefits of carbon treatment include applicability
to a wide variety of organics, and a high removal
efficiency. The system is not sensitive to fairly wide
variations 1in concentration and flow rates. The system is
compact, and recovery of adsorbed materials 1is sometimes
practical. However, the destruction of adsorbed compounds
often occurs during thermal regeneration. 1If carbon cannot
be thermally desorbed, it must be disposed of along with any
adsorbed pollutants. When thermal regeneration is used,
capital and operating costs are generally economical when
carbon usage exceeds about 1,000 lb/day. Carbon does not
efficiently remove low molecular weight or highly soluble
organic compounds.

Operational Factors

a. Reliability: This system is very reliable with proper
pretreatment and proper operation and maintenance.

. b. Maintainability: This system requires periodic
regeneration or replacement of spent carbon and is
dependent upon raw waste load and process efficiency.

Demonstration Status

Carbon adsorption systems have been demonstrated to be
practical and economical for the reduction of COD, BOD and
related pollutants in secondary municipal and industrial
wastewaters; for the removal of toxic or refractory organics
from isolated industrial wastewaters; for the removal and
recovery of certain organics from wastewaters; and for the
removal, at times with recovery, of selected inorganic
chemicals from aqueous wastes. Carbon adsorption is
considered a viable and economic process for organic waste
streams containing up to 1 to 5 percent of refractory or
toxic organics. It also has been used to remove toxic
inorganic pollutants such as metals.

Granular carbon adsorption is demonstrated on a full scale
basis at tow plants in the cokemaking subcategory and one
blast furnace and sintering operation. Additionally, a
powered carbon addition study has been piloted for
biological treatment of cokemaking wasterwaters.

Biological Oxidation

Biological treatment is another method of reducing the
concentration of ammonia-n, cyanide, phenols (4AAP) and

202



toxic organic pollutants from process wastewaters.
Biological systems, both single and two-stage, have been
used effectively to treat sanitary wastewaters. The
activated sludge system 1is well demonstrated in the steel
industry, although other systems including rotating
biological disks have also been studied.

In the activated sludge process, wastewater is stablized

.biologically in a reactor under aerobic conditions. The
aerobic environment 1is achieved by the use of diffused or
mechanical aeration. After the wastewater is treated in the
reactor, the resulting biological mass is separated from the
liquid in a settling tank. A portion of the settled
biological solids 1is recycled and the remaining mass is
wasted. The level at which the biological mass should be
maintained in the system depends upon the desired treatment
efficiency, the particular pollutants that are to be removed
and other considerations related to growth kinetics.

The activated sludge system generally is sensitive to
fluctuations in hydraulic and pollutant loadings,
temperature and certain pollutants. Temperature not only
influences the metabolic activities of the microbiological
population, but also has an effect on such factors as gas
transfer rates and the settling characteristics of the
biological solids. Some pollutants are extremely toxic to
the microorganisms in the system, such as ammonia at high
concentrations and tocix metals. Therefore, sufficient
equalization and pretreatment must be installed ahead of the
biological reactor so that high levels of toxic pollutants
do not enter the system and "kill" the microorganism
population. If the biological conditions in an activated
sludge plant are upset, it can be a matter of days or weeks
before biological activity returns to normal.

Application and Performance

Although a great deal of information is available on the
performance of activated sludge units in controlling
phenolic compounds, cyanides, ammonia, and BOD, limited
long-term data are available regarding toxic pollutants
other than phenolic compounds, cyanides, and ammonia. Only
lately has there been an emphasis upon the performance of
the activated sludge units on the toxic organic pollutants.

Originally, advanced levels of treatment using a biological
system were expected to involve multiple stages for
accomplishing selective degradation of pollutants in series,
e.g., phenolic compounds and cyanide removal, nitrification,
and dentrification. The Agency sampled the wastewaters of
two well operated biological plants in the cokemaking
subcategory. Both of these plants achieved good removals of
toxic pollutants with organic removal averaging better than
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90% and completely eliminating phenolic compounds,
naphthalene, and xylene. The monitoring data for one of
these plants were used to develop performance standards for
ammonia-N, cyanide, phenols (4AAP), and toxic organic
pollutants for biological oxidation systems. These
standards are shown in Table VI-1 for those toxic pollutants
found in the steel industry wastewaters above treatability
levels. :

Advantages and Limitations

The activated sludge system achieves significant reductions
of most toxic organic pollutants at significantly less
capital and operating costs than for carbon adsorption.
Also, consistent effluent quality can be maintained if
sufficient pretreatment is practiced and shock 1loadings of
specific pollutants are eliminated. The temperature, pH and
oxygen levels in the system must be maintained within
certain ranges or fluctuating removal efficiencies of some
pollutants will occur.

Operational Factors

a. Reliability: Thjs system is very reliable with proper
pretreatment and proper operation and maintenance.

b, Maintainability: As long as adequate pretreatment is

practiced, high effluent quality can be maintained. If
the system is upset, the operation can be brought under
control by seeding with biological floc or POTW
sludges.

Demonstration Status

Activated sludgé systems are well demonstrated in the steel
industry. Biological oxidation systems are installed at
eighteen cokemaking operations.

Advanced Technologies

The Agency considered other advanced treatment technologies as

possible alternative treatment systems. Ion exchange and reverse
osmosis were considered because of their treatment effectiveness
and because, in certain applications, they allow the recovery of
certain process material.

1.

Ion Exchange

Ion exchange is a process in which ions, held by
electrostatic forces to <charged functional groups on the
surface of the ion exchange resin, are exchanged for ions of
similar charge from the solution 1in which the resin is
immersed. This 1is <classified as an absorption process
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because the exchange occurs on the surface of the resin, and
the exchanging 1ion must undergo a phase transfer from
solution phase to solid phase. Thus, ionic contaminants in
a wastewater can be exchanged for the harmless ions of the
resin.

Low exchange systems used to treat wastewaters are always
preceeded by filters to remove suspended matter which could
foul the 1low exchange resin. The wastewater then passes
through a cation exchanger which contains the ion exchange
resin, The exchanger retains metallic impurities such as
copper, iron, and trivalent chromium. The wastewater is
then passed through the anion exchanger which has a
different resin. Hexavalent chromium, for example, is
retained in this stage. If the wastewater is not
effectively treated in one pass through it may be passed
through another series of exchangers. Many ion exchange
systems are equipped with more than one set of exchangers
for this reason.

The other major portion of the ion exchange process is the
regeneration of the resin, which holds impurities removed
from the wastewater. Metal ions such as nickel are removed
by an acid cation exchange resin, which is regenerated with
hydrochloric or sulfuric acid, replacing the metal ion with
one or more hydrogen ions. Anions such as dichromate are
removed by a basic anion exchange resin, which is
regenerated with sodium hydroxide, replacing the anion with
one or more hydroxyl ions. The three principal methods used
by industry for regenerating the spent resins are:

a. Replacement Service: A regeneration service replaces
the spent resin with regenerated resin, and regenerates
the spent resin at its own facility. The service then
treats and disposes of the spent regenerant.

b. In-Place Regeneration: Some establishments may find it
less expensive to conduct on-site regeneration. The
spent resin column 1is shut down for perhaps an hour,
and the spent resin is regenerated. This results 1in
one or more waste streams which must be treated in an
appropriate manner. Regeneration is performed as the
resins require it, usually every few months.

c. Cyclic Regeneration: 1In this process, the regeneration
of the spent resins takes place within the ion exchange
unit itself in alternating cycles with the ion removal
process. A regeneration permits operation with a very
small gquantity of resin and with fairly concentrated
solutions, resulting in a very compact system. Again,
this process varies according to application, but the
regeneration  cycle generally begins with caustic being
pumped through the anion exchanger, which carries out
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hexavalent chromium, for example, as sodium dichromate.
The 'sodium dichromate stream then  passes through a
cation exchanger, converting the sodium dichromate to
chromic acid. After being concentrated by evaporation
or other means, the chromic acid can be returned to the
process line. Meanwhile, the cation exchanger |is
regenerated with sulfuric acid, resulting in a waste
acid stream containing the metallic impurities removed

earlier. Flushing the exchangers with water completes
the cycle. Thus, the wastewater is - purified and, 1in
this example, chromic acid 1is recovered. The ion

exchangers, with newly regenerated resin, then enter
the ion removal cycle again.

Application and Performance

The list of pollutants for which the ion exchange system has
proven effective includes, among others, aluminum, arsenic,
cadmium, chromium (hexavalent and trivalent), copper,
cyanide, gold, 1iron, lead, manganese, nickel, selenium,
silver, tin, and zinc. Thus, it can be applied at a wide
variety of industrial concerns. Because of the heavy
concentrations of metals in metal finishing wastewaters, ion
exchange is used extensively 1in that industry. As an
end-of-pipe treatment, ion exchange is certainly feasible,
but its greatest value is in recovery applications. It is
commonly used as an integrated treatment to recover rinse
water and process chemicals. At some electroplating
facilities 1ion exchange 1is used to concentrate and purify
plating baths.

Ion exchange is highly efficient at recovering metal bearing
solutions. Recovery of chromium, nickel, phosphate
solutions, and sulfuric acid from anodizing is commercially
viable. A chromic acid recovery efficiency of 99.5 percent
has been demonstrated. 1Ion exchange systems are reported to
be installed at three pickling operations, however, none of
these systems were sampled during this study. Data for two
plants in the coil coating category are shown below.
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Ion Exchange Performance

Pollutant Plant A Plant B
Prior to After Prior to After
All Values Purifi- Purifi- Purifi- Purifi-
mg/1 cation cation cation cation
Al 5.6 0.20 - -
Ccd 5.7 0.00 - -
Cr+3 3.1 0.01 - -
Cr+e 7.1 0.01 - -
Cu 4.5 0.09 43.0 0.10
CN 9.8 0.04 3.40 0.09
Au -~ - 2.30 0.10
Fe 7.4 0.01 - -
Pb - - 1.70 0.01
Mn 4.4 0.00 - -
Ni 6.2 0.00 1.60 0.01
1.5 0.00 9.10 0.01
SO, - - 210.00 2.00
Sn 1.7 0.00 1.10 0.10
n 14.8 0.40 - -

Advantages and Limitations

Ion exchange is a versatile technology applicable to a great

many situations. This flexibility, along with its compact
nature and performance, makes 1ion exchange an effective
method of wastewater treatment. However, the resins in
these systems can prove to be a 1limiting factor. The

thermal 1limits of the anion resins, generally placed in the
vicinity of 609C, could prevent 1its use in certain
situations. Similarly, nitric acid, chromic acid, and
hydrogen peroxide can all damage the resins as will iron,
manganese, and copper when present with sufficient
concentrations of dissolved oxygen. Removal of a particular
trace contaminant may be wuneconomical because of the
presence of other 1ionic species that are preferentially
removed. The regeneration of the resins presents its own
problems. The cost of the regenerative chemicals can be
high. 1In addition, the wastewater streams originating from
the regeneration process are extremely high in pollutant
cncentrations, although 1low in volume. These must be
further processed for proper disposal.

Operational Factors

a. 'Reliability: With the exception of occasional clogging
or fouling of the resins, ion exchange 1is a highly
dependable technology.
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b. Maintainability: Only the normal maintenance of pumps,
valves, piping and other hardware used in the
regeneration process is usually encountered.

Demonstration Status

All of the applications mentioned in this section are
available for commercial use, and industry sources estimate
the number of units currently in the field at well over 120.
The research and development in ion exchange is focusing on
improving the guality and efficiency of the resins, rather
than new applications. Ion exchange is used in at least
three different plants in the steel industry. Also, 1ion
exchange 1is used in a variety of other metal finishing
operations.

Reverse Osmosis

Reverse osmosis (RO) is an operation in which pressure is
applied to a solution on the outside of a semi-permeable
membrane causing a permeate to diffuse through the membrane
leaving behind concentrated higher molecular weight
compounds. The concentrate can be further treated or
returned to the original operation for continued use, while
the permeate water can be recycled for use as clean water.

There are three basic configurations used in commercially
available RO modules: tubular, sprial-wound, and hollow
fiber. All of these operate on the principle described
above, the major difference being their mechanical and
structural design characteristics.

The tubular membrane module has a porous tube with a
cellulose acetate membrane-lining. A common tubular module
consists of a length of 2.5 ¢cm (1 inch) diameter tube wound
on a supporting spool and encased in a plastic shroud. Feed
water is driven into the tube under pressures varying from
40-55 atm (600-800 psi). The permeate passes through the
walls of the tube and is collected in a manifold while the
concentrate is drained off at the end of the tube. A less
widely used tubular RO module has a straight tube contained
in a housing, and is operated under the same conditions.

Spiral-wound membranes consist of a porous backing
sandwiched between two cellulose acetate membrane sheets and
bonded along three edges. The fourth edge of the composite
sheet is attached to a large permeate collector tube. A
spacer screen is then placed on top of the membrane sandwich
and the entire stack is rolled around the centrally located
tubular permeate collector. The rolled up package 1is
inserted into a pipe able to withstand the high operating
pressures employed in this process, up to 55 atm (800 psi).
When the system is operating, the pressurized product water
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permeates the membrane and flows through the backing
material to the central collector tube. The concentrate is
drained off at the end of the container pipe and can be
reprocessed or sent to further treatment facilities.

The hollow fiber membrane configuration 1is made up of a
bundle of polyamide fibers of approximately 0.0075 cm (0.003
in.) OD and 0.0043 cm (0.0017 in.) 1ID. A commonly used
hollow fiber module contains several hundred thousand of the
fibers placed in a long tube, wrapped around a flow screen,
and rolled into a spiral. The fibers are bent in a U-shape
and their ends are supported by an epoxy bond. The hollow
fiber unit is operated under 27 atm (400 psi), the feed
water being dispersed from the center of the module through
a porous distributor tube. The permeate flows through the
membrane to the hollow interiors of the fibers and is
collected at the ends of the fibers.

The hollow fiber and spiral-wound modules have a distinct
advantage over the tubular system in that they contain a
very large membrane surface area in a relatively small

volume. However, these membranes types are much more
susceptible to fouling than the tubular system, which has a
larger flow channel. This characteristic also makes the

tubular membrane easier to clean and regenerate than either
the spiral-wound or hollow fiber modules.

Application and Performance

At a number of metal processing plants, the overflow from
the first rinse in a countercurrent setup is directed to a
reverse osmosis unit, where it is separated into two
streams. The concentrated stream contains dragged out
chemicals and is returned to the bath to replace the loss of
solution due to evaporation and dragout. The dilute stream
(the permeate) is routed to the last rinse tank to provide
water for the rinsing operation. The rinse flows from the
last tank to the first tank and the cycle is complete.

The closed-loop system described above may be supplemented
by the addition of a vacuum evaporator after the RO unit in
order to further reduce the volume of reverse osmosis
concentrate. The evaporated vapor can be condensed and
returned to the last rinse tank or sent on for further
treatment.

The largest application of reverse osmosis systems is for
the recovery of nickel and other metal solutions. It has
been 'shown that RO can generally be applied to most acid
metal baths with a high degree of performance, providing
that the membrane unit is not overtaxed. The limitations
most «critical are the allowable pH range and maximum
operating pressure for each particular configuration.
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Adequate prefiltration 1is also essential. Only three
membrane types are readily available in commercial RO units.
For the purpose of calculating performance predictions of
this technology, a rejection rate of 98 percent was assumed
for dissolved salts, with 95 percent permeate recovery.

Advantages and Limitations

The major advantage of reverse osmosis for treating
wastewaters is the ability to concentrate dilute solutions
for recovery of salts and chemicals with 1low power
requirements. No latent heat of vaporization or fusion |is
required for effecting separations; the main energy
requirement is for a high pressure pump. RO requires
relatively 1little floor space for compact, high capactiy
units, and exhibits high recovery and rejection rates for a
number of typical process solutions. A limitation of the
~reverse osmosis process is the limited temperature range for
satisfactory operation. For cellulose acetate systems, the
preferred limits are 18 to 30°9C (65 to B859F); higher
temperatures will increase the rate of membrane hydrolysis
and reduce system life, while lower temperatures will result
in decreased fluxes with no damage to the membrane. Another
limitation is the 1tnability +to handle certain solutions.
Strong oxidizing agents, strong acidic or basic solutions,
solvents, and other organic compounds can cause dissolution
of the membrane. Poor rejection of some compounds such as
borates and low molecular weight organics 1is another
problem. Fouling of membranes by failures, and fouling of
membranes by wastewaters with high levels of suspended
solids can be a problem. A final 1limitation 1is the
inability to treat or achieve high concentration with some
solutions. Some concentrated solutions may have initial
osmotic pressures which are so high that they either exceed
available operating pressures or are uneconomical to treat.

Operational Factors

a. Reliability: RO systems are reliable provided the
proper precautions are taken to minimize the chances of
fouling or degrading the membrane. Sufficient testing
of the wastewater stream prior to application of an RO
system will provide the information needed to insure a
successful application.

b. Maintainability: Membrane life is estimated to fall
between 6 months and 3 years, depending upon the use of
the system. Down time for flushing or cleaning is on
the order of two hours as often as once each week; a
substantial portion of maintenance time must be spent
on cleaning any prefilters installed ahead of the
reverse osmosis unit.
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Demonstration Status

There are presently at 1least one hundred reverse osmosis
wastewater applications in a variety of industries. In
addition to these, thirty to forty units are used to provide
pure process water for several industries. Despite the many
types and configurations of membranes, only the spiral-wound
cellulose acetate membrane has had widespread success in

commercial applications. There are no known RO units
presently in operation in the steel -industry to treat
wastewaters.

lero Discharge Technologies

Zero discharge of process wastewater 1is achieved 1in several
subcategories of the steel industry. The most commmonly used
method is to treat the wastewater sufficiently so it can be
completely reused in the originating process or to control water
application in semi-wet air pollution control systems so that no
discharge results. This method is used principally in
steelmaking.

Another potential means to achieve zero discharge is by the use
of evaporation technology. Evaporation systems concentrate the
wastewater constituents and produce a distillate quality water
that can be recycled to the process. Although this technology is
very costly and energy intensive, it may be the only method
available to attain zero discharge in many steel industry
subcategories.

Evaporation

Evaporation is a concentration process. Water is evaporated from
a solution, increasing the concentration of solute in the
remaining solution. If the resulting water vapor 1is condensed
back to 1liquid water, the evaporation-condensation process is
called distillation. However evaporation is used in this report
to describe both processes. Both atmospheric and vacuum
evaporation are commonly used 1in industry today. Atmospheric
evaporation could be accomplished simply by boiling the liquid.
However, to aid evaporation, heated 1liquid is sprayed on an
evaporation surface, and air 1is blown over the surface and
subsequently released to the atmosphere. Thus, evaporation
occurs by humidification of the air stream, similar to a drying
process. Equipment for carrying out atmospheric evaporation is
quite similar for most applications. The major element is
generally a packed column with "an accumulator bottom.
Accumulated wastewater 1is pumped from the base of the column,
through a heat exchanger, and back into the top of the column,
where it 1is sprayed into the packing. At the same time, air
drawn upward through the packing by a fan 1is heated as it
contacts the hot liquid. The 1liquid partially vaporizes and
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humidifies the air stream. The fan then blows the hot, humid air
to the outside atmosphere.

Another form of atmospheric evaporator also works on the air
humidification principle, but the evaporated water is recovered
for reuse by condensation. These air humidification techniques .
operate well below the boiling point of water and can use waste

process heat to supply some of the energy required.

In vacuum evaporation, the evaporation pressure is lowered to
cause the 1liquid to boil at reduced temperature. All of the
water vapor is condensed and, to maintain the vacuum condition,
noncondensible gases (air in particular) are removed by a vacuum
pump. Vacuum evaporation may be either single or double effect.
In double effect evaporation, two evaporators are used, and the
water vapor from the first evaporator (which may be heated by
steam) is used to supply heat to the second evaporator. As it
supplies heat, the water vapor from the first evaporator
condenses. Approximately equal quantities of wastewater are
evaporated in each wunit; thus, the double effect system
evaporates twice the amount of water that a single effect system
does, at nearly the same energy cost. The double effect
technique is thermodynamically possible because the second
evaporator is maintained at lower pressure (high vacuum) and,
therefore, 1lower evaporation temperature. Another means of
increasing energy efficiency is vapor recompression (thermal or
mechanical), which enables heat to be transferred from the
condensing water vapor to the evaporating wastewater. Vacuum
evaporation equipment may be classified as sumberged tube or
climbing film evaporation units.

In the most commonly used submerged tube evaporator, the heating
and condensing c¢oil are contained in a single vessel to reduce
capital cost. The vacuum in the vessel 1is maintained by an
ejector-type pump, which creates the required vacuum by the flow

of the condenser cooling water through a venturi. Wastewater
accumulates in the bottom of the vessel, and is evaporated by
means of submerged steam coils. The resulting water vapor

condenses as it contacts the condensing coils in the top of the
vessel. The condensate then drips off the condensing coils into
a collection trough that <carries it out of the vessel.
Concentrate is also removed from the bottom of the vessel.

The major elements of the <climbing film evaporator are the
evaporator, separator, condenser, and vacuum pump. Wastewater is
"drawn" into the system by the vacuum so that a constant liquid
level 1is maintained in the separator. Liquid enters the
steam-jacketed evaporator tubes, and part of it evaporates so
that a mixture of vapor and liquid enters the separator. The
design of the separator is such that the liquid is continuously
circulated from the separator to the evaporator. The vapor
entering the separator flows out through a mesh entrainment
separator to the condenser, where it is condensed as it flows
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down through the condenser tubes. The condensate, along with any
entrained air, is pumped out of the bottom of the condenser by a
liquid ring vacuum pump. The 1liquid seal provided by the
condensate keeps the vacuum in the system from being broken.

Application and Performance

Both atmospheric and vacuum evaporation are used in many
industrial plants, mainly for the concentration and recovery of
process solutions. Many of these evaporators also recover water
for rinsing. Evaporation has also been used to recover phosphate
metal cleaning solutions.

Advantages and Limitations

Advantages of the evaporation process are that it permits
recovery of a wide variety of process chemicals, and it is
applicable for concentration or removal of compounds which cannot
be accomplished by other means. The major disadvantage is that
the evaporation process consumes relatively large amounts of
energy. However, the recovery of waste heat from many industrial
processes (e.g., diesel generators, incinerators, boilers and
furnaces) should be considered as a source of this heat for a
totally integrated evaporation system. Also, in some cases solar
heating could be inexpensively and effectively applied to
evaporation units. For some applications, pretreatment may be
required to remove suspended solids or bacteria which tend to
cause fouling 1in the condenser or evaporator. The buildup of
scale on the evaporator surfaces reduces the heat transfer
efficiency and may present a maintenance problem or increase
operating cost. However, it has been demonstrated that fouling
of the heat transfer surfaces can be avoided or minimized for
certain dissolved solids by precipitate deposition. 1In addition,
low temperature differences in the evaporator will eliminate
nucleate boiling and supersaturation effects. Steam distillable
impurities in the process stream are carried over with the
product water and must be handled by pre or post-treatment.

Operational Factors

1. Reliability: Proper maintenance will ensure a high degree
of reliability for the system. Wthout such attention, rapid
fouling or deterioration of vacuum seals may occur,
especially when handling corrosive liquids.

2. Maintainability: Operating parameters can be automatically
controlled. Pretreatment may be reqguired, as well as
periodic cleaning of the system. Regular replacement of
seals, especially in a corrosive environment, may be
necessary. ‘
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Demonstration Status

Evaporation 1is a fully developed, commercially available
wastewater treatment technology. It is used extensively to
recover plating chemicals in the electroplating industry and a
pilot scale unit has been used in connection with phosphating of
aluminum. Evaporation technology is not used in steel industry
applications for wastewater treatment.

In-Plant Controls and Process Modifications

In-plant technology is used in the steel industry to reduce or
eliminate the pollutant load requiring end-of-pipe treatment and
thereby improve the efficiency of existing wastewater treatment
systems or to reduce the requirements of new treatment
facilities. In-plant technologies demonstrated in the steel
industry includes alternate rinsing procedures, water
conservation, reduction of dragout, automatic controls, good
housekeeping practices, recycle of untreated process waters and
process modifications.

1. In-Process Treatment and Controls

In-process treatment and controls apply to both existing and
new installations and - include existing technologies and
operating practices. The data received from the industry
indicates that water conservation practices are widely used
in many subcategories. Within any particular subcategory
process wastewater can vary substantially. In many cases,
these variations are directly related to in-process water
conservation and control measures. Although the effluent
limitations and standards do not regulate flow, they are
based upon model flow rates demonstrated in the respective
subcategories.

While effective control over operating practices is one
method of in-plant control, others are more complex and
require greater expenditures of capital. One of these is
the installation of cascade rinsing (counter-current)
rinsing systems. Cascade rinsing is a demonstrated
in-process control for pickling and hot coating operations
and may be implemented at other processes that use
conventional rinsing techniques.

Another in-process control is the recycle of process water.
In several steel industry processes, wastewaters are
recycled "in- plant" even prior to treatment. For example,
in the cold rolling process, oil emulsions can be collected
and returned to the mill in recirculation systems thereby
reducing the volumes of wastewater discharged. This control
method may not necessarily be used in all processes because
of the product quality or recycle system problems that may
be encountered.
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Other simple in-process controls that can affect discharge
quality include good housekeeping practices and automatic
equipment. For example, if tight control over the process
is maintained and spills are controlled, excessive "dumps"
of waste solutions can be averted. Also, automatic controls
can be installed that control applied water rates to insure
that water 1is applied only when a mill |is actually
operating. For mills or 1lines that are not operated
continuously the volume of watar that can be conserved with
this practice can be significant.

Process Substitutions

There are several instances in the steel industry where
process substitutions can be used to effectively control
wastewater discharges. One is a c¢old rolling operations
where mills can be designed to operate either in a
once-through or recycle mode. If those mills with
once-through systems operated in a recycle mode, oil usage
would be reduced and savings could be achieved since a
smaller treatment system would be required.

Another area where in-process substitutions can achieve
significant reductions in wastewater flows and pollutant
loads is by selecting dry air pollution control systems over
wet systems.
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No.

003
004
009
011
021
022
023
024
034
035
036
038
039
054
055
057
060
064
065
066~071
072
073
076
077
078
080

085
086
130

TOXIC ORGANIC CONCENTRATIONS
ACHIEVABLE BY TREATMENT

TABLE VI-1

Priority Pollutant

Acrylonitrile
Benzene
Hexachlorobenzene
1,1, 1-Trichloroethane
2,4,6-Trichlorophenol
Parachlorometacresol
Chloroform
2-Chlorophenol
2,4-Dimethyl phenol
2,4~Dinitrotoluene
2,6-Dinitrotoluene
Ethylbenzene
Fluoranthene
Isophorone
Naphthalene
2-Nitrophenol
4,6-Dinitro-o-cresol
Pentachlorophenol
Phenol

Phthalates, Total
Benzo (a)anthracene
Benzo(a)pyrene
Chrysene
Acenaphthylene
Anthracene

Fluorene

Pyrene
Tetrachlorethylene
Toluene

Xylene

Achievable Concentration(ug/1)

Carbon Adsorption

* No significant removal over influent level.
(1) Two-stage activated sludge system.
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200
50
1
100
25
50

Biological Oxidation

(1)

100
50



VOLUME 1
SECTION VII
DEVELOPMENT OF COST ESTIMATES

Introduction

This section reviews the Agency's methodology for ‘developing cost
estimates for the alternative water pollution control systems
considered for each subcategory. The economic impacts due to these
costs and to other factors affecting the steel industry are reviewed
in the above references report.

Basis of Cost Estimates

Costs developed for. the various levels of treatment (i.e., BPT, BAT,
NSPS and Pretreatment) are presented in detail in each subcategory
report of the Development Document. Model costs include investment,
capital depreciation, land rental interest, operating and maintenance,
and energy. The costs for BPT and BAT are summarized and presented in
Sections VIII and IX of this report. Costs for PSES are presented 1in
Section XII. Only model costs are presented for NSPS and PSNS while
total industry costs are presented for the other 1levels of control.
The Agency did not include estimates of capacity addition in this
report. However, estimates of capacity additions, retirements, and
reworks are included in Economic Analysis of Effluent Guidelines -
Integrated Iron and Steel Industry.

The Agency developed model wastewater treatment systems and cost
estimates for those systems. Industry-wide costs to comply with this
regulation were determined from application of the costs for the
selected model treatment systems to each plant taking into account
treatment in place as of a reference date. For each subcategory, the
model costs were developed as follows:

1. National annual production and capacity data for each subdivision
or segment along with the number of plants in each subdivision
were determined. From these data, an "average" plant size was
established for each subdivision.

2. For finishing operations, where more than one mill or line of the
same operation exists at one plant site, the capacities of these
mills or 1lines were summed to develop a site size and costs for
one wastewater treatment facility were developed as noted below.
This manner of sizing model plants more accurately represents
actual wastewater treatment practices in the industry.
Wastewaters from all c¢old mills at a given site are usually
treated in central treatment systems. By using site sizes, where
appropriate, wastewater treatment within subcategories was more
accurately reflected in the cost estimates.
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3. If different product types or steel types within a subcategory
were found to have different average sizes, separate cost models
were developed to more accurately define the costs for these

groupings.

4. Applied model process flow rates were established based upon data
obtained from questionnaires and accumulated during field
sampling visits. The model flows are expressed in 1/kkg or

gal/ton of product.

5. A treatment process model and flow diagram was developed for each
subcategory based upon appropriate subcategory treatment systems
and effluent flow rates representative of the application of
established water pollution control practices.

6. Finally, a detailed cost estimate was made on the basis of each
alternative treatment system. All cost estimated were developed
in July 1978 dollars.

Total annual costs were developed by summing the operating  costs
(including those for chemicals, maintenance, labor, and energy) and
capital recovery costs. Capital recovery costs were calculated using
a capital recovery factor (CRF) derived specifically for the steel
industry. Separate CRF's were derived for capital investments and for
land costs. An explanation of the derivation of these factors is
provided below.

The purpose of a capital recovery factor is to annualize capital
investment costs over the useful 1life of an asset. Annualizing
capital investment costs wusing a capital recovery factor procedure
should be distinguished from using a depreciation schedule to
calculate depreciation expense for accounting purposes. The purpose
of a depreciation schedule is to match the historic cost or book value
of an investment with accounting revenues occurring over the useful
life of the asset. A capital recovery factor indicates the magnitude
of a series of periodic cash flows which, over the useful life of the
asset, will have a discounted present value equal to the discounted
present value of the investment. The discounted present value of an
investment 1is generally not the same as its book value due to the
impact of investment tax credits, tax-deductible non-cash expenses
such as depreciation, and tax-deductible investment-related expenses
such as interest and property taxes.

Assumption Underlying Capital Recovery Factors

For purposes of this study, it was assumed that pollution control
capital expenditures would be financed 20 percent by non-tax exempt
corporate debt and 80 percent by tax-exempt industrial revenue bonds.
The interest rate on the corporate debt was determined by adding a
premium of 2.7 percent to the inflation rate assumed for the period
1981-1982. The tax-exempt interest rate was assumed to be two-thirds
of the non-exempt interest rate. A marginal income tax rate of 50.1
percent was assumed, based on a marginal federal rate of 46 percent
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and a tax~deductible average state tax rate of 7.55 percent. An
investment tax credit of 10 percent and the five-year "capital
recovery" tax depreciation factors were assumed to apply to
investments in pollution control equipment associated with steel mill
equipment. A property tax rate of 2.38 percent of net book value was
also assumed, baséd on 14-year straightline depreciation for book
purposes. .

The capital recovery factor used by the Agency 1in this report |is
different from and more appropriate than that used in the December
1980 Development Document. This formula is more appropriate as it
accounts for the tax effects of the industry's investment in capital.

Calculation of Capital Recovery Factors

Given the assumption listed above, the 9.4 percent inflation rate
projection for 1981 implies a weighted average interest rate on
pollution control debt of 8.91 percent:

(9.4 + 2.7)% .2 + .67%(9.4 + 2.7)% .8 = 8.91%

Using the discount rate to calculate the present value of a $1.0
million investment in pollution control equipment yields an estimated
present value of -$351,020. Annualizing this outlay over a l4-year
period at the assumed rate of interest results in a 1level annual
payment of $44,854 after taxes, which implies an outlay of $89,889
before taxes. Normalizing the before-tax outlay by the initial
investment of $1.0 million results in the capital recovery factor for
pollution control equipment of 0.0899.

The calculation of an annualized charge for land is slightly diferent
because land does not qualify for an investment tax credit and is not
a depreciable wasting asset. Instead, land investments are
characterized by capital appreciation which is recovered at the and of
the investment period. For purposes of this study, the Agency assumed
that property taxes would be based on an assessed value rising at the
average rate of inflation over the period, and that a recovery or
reversion of the appreciated 1land would occur at the end of the
l4-year period. Based upon this assumption, a $1.0 million investment
in land financed at the weighted average interest rate used for
pollution control equipment would have a present value of -$247,340.
Recovery of this cost over a l14~year period would require receiving an
annual rent after-tax of $31,660 per year. This corresponds to a
before-tax imputed rental of $63,340. Normalizing this imputed rental
by the initial investment of $1.0 million yields the required capital
recovery factor for land of 0.0634.

Basis for Direct Costs

Construction costs are highly variable and in order to determine these
costs in a consistent manner, the following parameters were
established as the basis of estimates. The cost estimates reflect
average costs.
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The treatment facilities are contained within a "battery 1limit"
site location and are erected on a "green field" site. Site
clearance costs have been estimated based upon average site
conditions with no allowances for equipment relocation.
Equipment relocation costs could not be included because
equipment relocation 1is highly site specific and in fact not
required at most facilities.

Equipment costs for most components are based upon specific
effluent water rates and pollutant loads. A change in water flow
rates will affect costs. For vacuum filters, costs are based on
the square feet (ft2) of surface area of the filter which is a
function of the amount of solid waste to be dewatered. Costs for
rinse reduction technology (i.e., cascade rinse) is based upon
production capacity. For these two components, costs are
affected more by these variables than by flow.

The treatment facilities are assumed to be located in reasonable
proximity to the wastewater source. Piping and other utility
costs for interconnecting utility runs from the production
facility to the battery 1limits of the treatment facility are
based upon a linear distance estimate of 2500 feet. The Agency
considers 2500 ft to be generous for most applications. The cost
of return piping is included in recycle system costs. :

Land acquisition costs are included in the cost estimates
prepared for this study. An average land cost of $38,000/acre
(1978 dollars) is used to estimate land cost requirements for the
model treatment components. Total land costs were then adjusted
to represent an annual charge to be incurred over the life or the
treatment system by applying the 1land cost capital recovery
factor explained above.

Costs for all nessary instrumentation to operate the model
wastewater treatment facilities have been 1included in the
Agency's cost estimates, including pH and ORP control, flow
meters, level controls, and various vacuum instruments, as
appropriate. _

The Agency's cost estimates include costs for standard safety
items including fencing, walkways, guard rails, telephone
service, showers, and lighting.

The Agency's cost estimates are based upon delivered prices of
the water pollution control equipment and related items, thus
freight charges are included in the Agency's cost estimates.
However, because of the highly variable nature of sales and use
taxes imposed by state, regional, country, and local governments,
the Agency did not include such taxes in its cost estimates.

Control and treatment system buildings are prefabricated
buildings; not of brick or block construction.
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In general, the cost estimates reflect an on-site installed cost for a
treatment plant with electrical substation and equipment for powering
the facilities, all necessary pumps, essential controls and
instrumentations, treatment plant interconnecting feed pipe lines,
chemical feed and treatment facilities, foundations, structural steel,
and a control house. Access roadways within battery limits are
included in estimates based upon 3.65 cm (1.5 inch) thick bituminous
wearing course and 10 cm (4 inch) thick sub-base with sealer, binder,
and gravel surfacing. A nine gauge chain link fence with three strand
barb wire and one truck gate were included for fencing. The cost
estimates also include a 15% contingency fee, 10% contractor's
overhead and profit allowance, and engineering fees of 15%.

Sources of cost data for wastewater treatment system components and
other direct cost items include vendor quotations and cost manuals

commonly used for estimating construction costs. These manuals
include:

a - The Richardson Rapid System, Process Plant Contruction
Estimating Standards; 1978-1979 Edition; Richardson
Engineering Services, Inc.

b - Building Construction Cost Data; 1978; Robert Snow Means

Company, Inc.

Basis for Indirect Costs

In addition to developing estimates for individual treatment
components, the Agency has also included indirect costs in 1its total
cost estimates for water pollution control equipment. Indirect costs
cover such 1items as engineering expenses, taxes and insurance,
contractor's fees and overheads and other miscellaneous expenses.
Normally, these indirect costs are represented by three broad expense
categories: engineering, overhead and profit, and contingencies.

Cost manuals, vendor quotes and actual installation costs generally
show a range for total indirect costs of between 15% and 40% of total
direct costs. The Agency's estimates contain indirect cost factors
which total 45% of the total direct costs. The factors used by the
Agency and an example of how they are applied to direct costs are
shown below:

Incremental
Costs ($) Total Cost ($)
Total Direct Cost 1,000,000 1,000,000
Contingency @ 15% 150,000 1,150,000
Overhead and Profit @ .10% 115,000 1,265,100
Engineering @ 15% 189,750 1,454,750
Total Indirect Costs 454,750 (45.5% of direct costs)

Cost comparisons made between the Agency's estimates and actual
installation costs have demonstrated that the Agency's methodology,
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including its method of applying indirect costs, is proper and can be
used to accurately estimate industry-wide costs.

BPT, BAT, NSPS, PSES and PSNS Cost Estimates

Two cost estimates were made for this study for the BPT, BAT and PSES
levels of treatment. The first deals with the capital costs for the
systems already 1installed and the second accounts for the capital
costs for the treatment components still required at each of these
levels. Additionally, both 1in-place and required annual costs were
calculated and these <costs are included in all cost summaries
presented in this document.

Because DCP responses were received from all major steel operations
and almost all minor steel facilities, the data base on installed
treatment components (as of January 1, 1978) was fairly complete.
Additionally, the Agency updated the information to July 1, 1981,
based upon personal knowledge of EPA Staff, NPDES records, and contact
with the industry during the public comment period on the proposed
regulation. Using this data base, a plant-by-plant inventory was
completed which tabulated the treatment components presently installed
and those components which are required to bring the systems up to the
BPT, BAT and PSES treatment levels. Hence, an estimate of capital
cost requirements was made for each plant and subcategory by scaling
individual plants to the developed treatment model and factoring costs
based upon production by the "six~tenth factor". By this method, the
Agency estimated the expenditures already made by the steel industry.
These data were summarizéd earlier in Section I1 and are also
summarized in each subcategory report.

For NSPS and PSNS, total industry costs have not been presented in

this report since predictions of future expansion in the industr