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SECTION 1
SUMMARY AND CONCLUSIONS

This document presents the technical rationale for effluent
limitations guidelines and standards for the metal molding and
casting point source category as required by the Clean Water Act
of 1977 {P.L. 95-217, "the Act")} and the Settlement Agreement in
Natural Resources Defense Council, 1Inc. v. Train, 8 ERC 2120
(D.D.C. 1976), modified, 12 ERC 1833 (D.D.C. 1979}, modified by
Orders dated October 26, 1982, August 2, 1983, January 6, 1984,
July 5, 1984, and January 7, 1985. This document describes the
technologies which form the bases for effluent limitations
guidelines reflecting the best practicable control technology
currently available (BPT) and the best available technology
economically achievable (BAT), new source performance standards
(NSPS), and pretreatment standards for new and existing sources
(PSNS and PSES).

Effluent 1limitations guidelines based on the application of BPT
and BAT are to be achieved by existing direct dischargers. New
source performance standards (NSPS) based on the best available
demonstrated technology are to be achieved by new direct
discharging facilities. Pretreatment standards for existing and
new sources (PSES and PSNS) are to be acheived by indirect
dischargers for those pollutants which are incompatible with or
not susceptible to treatment in a publicly owned treatment works
(POTW). These guidelines and standards are required by Sections
301, 304, 306, and 307 of the Clean Water Act.

On November 15, 1982 at 47 FR 51512, the Agency proposed
regulations for six subcategories and 19 process segments of the
metal molding and casting point source category. Following
receipt and evaluation of public comments on these proposed
requlations, the Agency published a notice of availability on
March 20, 1984 at 49 FR 10280 concerning its intended
modifications to or confirmations of the underlying facets of the
proposed regulations. Following receipt and evaluation 2f public
comments on this notice, the Agency published a second notice of
availability on February 15, 1985 at 50 FR 6572 in which it
summarized the major issues raised in comments on the first
notice and requested additional specific information. In
summary, these three publicaticns explain how the final
regulations supported by this document were developed.

For the purpose of establishing BPT, BAT, NSPS, PSES, and PSNS
for the metal molding and casting category, EPA developed a
subcategorization and process segmentation scheme. 1In developing
this scheme, the Agency considered numerous factors:



. Type of metal cast

. Manufacturing process and water use
. Air pollution sources

. Pollutant concentrations in raw wastewater
. Raw materials

. Process chemicals

7. Plant size

8. Plant age

9, Geographic location

l0. Central treatment

1l. Make-up water quality

The type of metal cast is the principal factor affecting the
Agency's subcategorization scheme. Differences in the physical
and chemical properties of the various types of metals cast can
result in differences in manufacturing processes, raw materials,
process chemical use, sources of air pollution, water use, and
process wastewater characteristics. The type of process employed
can also effect wastewater characteristics and water use.

Following an analysis of all the data and information submitted
on the Agency's proposed regulations, the Agency expanded its
subcategorization scheme as explained in the March 20, 1984,
notice of availability of new information (49 FR 10280). The
Agency's final subcategorization scheme includes five
subcategories and 31 process segments. This scheme 1is as
follows:

Aluminum Casting Subcategory

1, Casting cleaning

2, Casting quench

3. Die casting

4. Dust collection scrubber
5. Grinding scrubber

6. Investment casting

7. Melting furnace scrubber
8. Mold cooling

Copper Casting Subcategory

1. Casting quench

2. Direct chill casting

3. Dust collection scrubber
q. Grinding scrubber

5. Investment casting

6. Melting furnace scrubber
7. Mold cooling



Ferrous Casting Subcategory

1. Casting cleaning

2, Casting guench

3. Dust collection scrubber
4. Grinding scrubber

5. Investment casting

6. Melting furnace scrubber
7. Mold cooling

8. Slag quench

9. Wet sand reclamation

Magnesium Casting Subcategory

1. Casting Quench
2. Dust collection scrubber
3. Grinding scrubber

Zinc Casting Subcategory

1. Casting quench

2. Die casting

3. Melting furnace sc¢rubber
4. Mold cooling

For a complete discussion of the subcategorization scheme, see
Section IV of this document.

EPA studied in-plant control and wastewater recycle in the metal
molding and casting category. The Agency also studied various
end-of-pipe technologies to treat the process wastewaters
generated in this point source category, and then identified
model treatment systems as possible technology bases for the
requlation. These technologies included:

Sedimentation

Chemical precipitation and sedimentation
Flocculation

Neutralization

Multimedia filtration

Vacuum filtration

Chemical emulsion breaking

0il Skimming

Evaporative cooling

Oxidation by potassium permanganate
Activated carbon adsorption

All technologies except activated carbon adsorption are part of
the technology bases of the final regulations.

Model treatment system costs were prepared for each of several
levels of treatment considered in each process segment. Using
these model costs and the information provided in the Data
Collection Portfolios (DCPs) as submitted and updated by
industry, the Agency estimated the compliance cost impact of the



final regulation on the industry. The Agency also estimated the
expected economic impacts of these costs in terms of the number
of potential plant closures, the number of employees affected,
and the impact on price and balance of trade and other
considerations. These results are repcrted in the economic
impact analysis. (See Economic Impact Analysis of Effluent
Limitations and Standards for the Metal Molding and Casting
Industry, 0.S. EPA, 440/2-85-028,September 1385).

EPA is promulgating final regulations for four of the six
subcategories for which it had proposed regulations. One of the
two subcategories not being regulated, the lead casting
subcategory, was transferred to the battery manufacturing
category. The other subcategory, the magnesium casting
subcategory, is not subject to these final categorical
regulations because the Agency has determined that regulations
based on the technologies considered for this regulation would
not be economically achievable for existing plants in the
subcategory and that the costs of compliance with the regulations
would present a barrier to entry to new plants.

No discharge of process wastewater pollutants is the basis of
final BPT, BAT, NSPS, PSES, and PSNS regulations for three of the
28 regqulated process segments of this category. These are the
grinding scrubber process segments of the aluminum, copper, and
ferrous casting subcategories. Final BPT regulations for the
remaining 25 process segments are generally based on high rate
recycle and treatment of the allowed blowdown by oil skimming and
lime precipitation and settling (with emulsion breaking and/or
chemical oxidation, if required). For two process segments, the
aluminum and zinc die casting segments, complete treatment is
within the recycle loop.

As explained in Section X of this document, BAT regulations based
on high rate recycle, o0il skimming, 1lime precipitation and
settling, and filtration are being promulgated for the copper and
zinc subcategories and for the ferrous subcategory except for (a)
plants where 9teel 1is the primary metal cast or (b) plants
pouring 1less than 3,557 tons of metal per year where malleable
iron 1is the primary metal cast. BAT limitations eqgual to BPT
limitations are being promulgated for the aluminum casting
subcategory, for direct dischargers in the ferrous subcategory
where steel is the primary metal cast, and for direct dischargers
pouring 1less than 3,557 tons of metal per year where malleable
iron 1is the primary metal cast. As explained in Section XI of
this document, BCT regulations for the metal molding and casting
category are not being promulgated at this time.

For the reasons explained in Section XII of this document, EPA is
promulgating NSPS equal to BAT effluent limitations for each
subcategory segment being regulated. As explained in Section
XIII of this document, PSES and PSNS are being promulgated equal
the BAT technology for all subcategories except the ferrous
subcategory for indirect dischargers pouring less than 1,784 tons
of metal per year where gray iron is the primary metal cast. In



this case, PSES and PSNS are based upon the BPT technology.

On the basis of its review of data on raw wastewater
characteristics and taking into account the statutory factors,
EPA is establishing regulations controlling the following
pollutants and pollutant parameters:

pH Total toxic organics (PSES/PSNS)
Total suspended solids Copper

0il and Grease Lead

Phenols (4AAP) Zinc

A 1list of the pollutants that are regulated for each subcategory
by the BPT and BAT effluent limitations guidelines, NSPS, PSES,
and PSNS is presented in Table I-1. TTO is defined separately
for each process segment for which toxic organic pollutants are
regulated. The applied flow rates, recycle rates, and discharge
flow rates that form the basis of the final regulations are shown
in Table I-2. The BPT flow rates also apply to BAT, NSPS, PSES,
and PSNS.



TABLE I-1
POLLUTANT PARAMETERS REGULATED

Applicable to: Direct Dischargers Direct and Indirect Dischargers
Subcategory and Characteristic Pollutants Toxic Pollutants
.. Process Segment PH TSS  0&G(3) Phenol(1l) TTO(2) Copper ~Lead ~ Zinc
ATumi num
Casting Cleaning X X X X X X
Casting Quench X X X X X X X
Die Casting X X X X X X X X
Dust Collection
Scrubber X X X x X X X X
Grinding Scrubber = o ccmcmmccceccmea- No Discharge of PollutantSe-ce-—cvcaa-a-.
Investment Casting X X X X X X X
Melting Furnace
Scrubber X X X X X X X X
Mold Cooling X X X X X X X
Copper
Casting Quench X X X X X X X
Direct Chill Casting X X X X X X
Dust Collection
Scrubber X X X X X X X X
Grinding Scrubber 0 o—e-maemcwccacccaoo No Discharge of Pollutants-~--w-eceuan--
Investment Casting b3 X X X X X X
Melting Furnace
Scrubber X X X X X X X X
Mold Cooling X X X X X X X
Ferrous
Casting Cleaning X X b3 X X X
Casting Quench X X X X X X X
Dust Collection
Scrubber X X X X X X X X
Grinding Scrubber = —-eecme—cmc—ca--- No Discharge of Pollutants-------cu-uae
Investment Casting X X X X X X X
Melting Furnace
Scrubber X X X X X X X X
Mold Cooling X X X X
Slag Quench X X X X X X X
Wet Sand Reclamation X X X X b X X X



TABLE I-1

(CONTINUED)
Applicabie to: Direct Dischargers Direct and Indirect Dischargers
Subcategory and Characteristic Pollutants Toxic Pollutants
_. Process Segment PH TSS  0&G(3) Phenol(l) TTO(2) ““Copper ~Lead  Zinc
Zinc
Casting Quench X X X X X X X
Die Casting X X X X X X X X
Melting Furnace
Scrubber X X X X X X X X
Mold Cooling X X X X X X X

(1) Total Phenols - Phenol as measured by the 4 aminoantipyrene method - 4AAP

(2} TTO - Total Toxic Organics measured as the sum of all toxic organic compounds found
in treatable concentrations., See Appendix A for 1lists of the specific toxic organics
included in TTO for each subcategory segment. Limitations for TTO are established
only for PSES and PSNS.

(3) 0i1 and Grease may be used as an alternate monitoring parameter for TTO by indirect
dischargers.



Table I-2

APPLIED FLOW RATES, RECYCLE RATES, AND DISCHARGE RATES THAT FORM THE BASIS
OF BPT, BAT, NSPS, PSES, AND PGSNS

Subcategory/Procesa Segment
Aluminum

Casting Cleaning

Casting Quench

Die Casting
Dust Collection Serubber

Grinding Scrubber

Inveatment Casting
Melting Furnace 3crubber
Mold Cooling

Copper
Casting Quench

Direct Chill Casting
Dust Collection Scrubber

Grinding Scrubber

Investment Casting
Maelting Furnace Scrubber
Mold Cooling

Ferrous
Casting Cleaning

Casting Quench
Qflust Coliection Scrubber

Grinding Scrubber

Investment Casting
Melting Furpace Scrubber

Produetion
Normalized

Applied Flow Rate

4BO gal/ton
145 gal/ton
§1.4% gal/ton
1.78 gal/1,000 SCF

0.053 gal/1,000 SCF

17,600 gal/ton
11.7 gel/1,000 SCF

1,850 gal/ton

478 gal/ton
5,780 gal/ton
41.29 gal/3,000 BCF

0.111 gal/1,000 SCF

17,600 gal/ton
7.04 gal/1,000 SCF

2,450 gel/ton

213 gal/ton
571 gal/ton
3.0 gal/1,000 3CF

3.17 gal/1,000 5CF

17,600 gal/ton
10.5 gal/1,000 SCF

Production
Normalizing
_Parameter

ton of metal poured

ton of metal poured

ton of metal poured

1,000 3CF of air
flow through the
scrubber

1,000 SCF of air
flow through the
3crubber

ton of metal poured

1,000 SCF of alr
flow through the
scrubber

ton of metal poured

ton of metal poured

ton of metal poured

1,000 SCF of air
flow through the
scrubber

1,000 5CF of air
flow through the
scrubber

ton of metal poured

1,000 SCF of alr
flow through the
scrubber

ton of metal poured

ton of metal poured

ton of metal poured

1,000 SCF of air
flow through the
3crubber

1,000 3CF of air
flow through the
serubber

ton eof metal poured

1,000 SCF of mir
flow through the
scrubber

Recycle
_Rate

952
98%
953
981

100%

851
961

952

981
95%
98%

100%

853
962

9513

951
988
973

100%

852
96%

Production
Normalized

24.0 gal/ton
2.90 gel/ton
2.07 gal/ton
0.036 gal/1,000

3CF

2,640 gal/ton
0.468 gals/1,0D0Q
SCF

92.5 gel/ton

9:56 gﬂl/ton
289 gal/ton
0.086 gal/1,000
5CF

2,640 gal/ton
0.282 gal/ 1,000
5CF

122 gal/ton

10.7 gal/ton

t1.4 gel/ton

0.090 gal/1,000
SCF

2,640 gal/ton
0.420 gal/1,000
3CF



Table I-2 (Continued)

APPLIED FLOW RATES, RECYCLE RATES, AND DISCHARGE RATES THAT FORM THE BASIS

Subcategorv/Process Segment

Ferrous (Cont.}

Mold Cooling
Slag Quench
Wet Sand Reclesmatbtionm

Zinc
Casting Quench

Die Casting
Melting Furnace Scrubber

Mold Cocling

Production
Hormalized

Applied Flow Bate

707 gal/ton
727 gal/ton
895 gal/ton

533 gal/tan
41.% gal/ton
€.07T gal/1,000 SCF

1,890 gal/tan

OF BPT, BAT, NSPS, PSES, AND PSNS

Productiion
Normalizing

Lfarameter

ton of metal poured
ton of metsl poured
ton of ssnd reclaimed

ton of metal poured

ton of metal poured

1,000 SCF of air
Flow through the
acrubber

ton of metal poured

Recycle

_Bate

95%
943
803

983
953
963

95%

Production
Normalized
Disgharge Flow®

35.4 gal/ton
83.6 gal/ton
179 gal/ton

10,7 gal/ton
2,07 gal/ton
0,243 ga}/1,000

5CF

94.5 gal/tan






SECTION II
RECOMMENDATIONS

EPA has established final effluent limitations gquidelines and
standards for 28 process segments in four subcategories of the
metal molding and casting category. These process segments are
listed in the tables included in this section.

The BPT and BAT effluent limitations guidelines and NSPS for
direct dischargers presented at proposal and in the two notices
of availability assumed that discharges from metal molding and
casting plants would always be on a continuous basis.
Information submitted in comments and confirmed by EPA indicate
that treatment is commonly done on a batch basis with discharge
on an intermittent basis. Consequently, EPA is establishing
final regulations covering both continuous and intermittent
dischargers. Intermittent or non-continuous dischargers are
defined as plants which do not discharge pollutants during
specific periods of time for reasons other than treatment plant
upset, such periods being at least 24 hours in duration. Final
BPT, BAT, and NSPS regulations covering continuous discharges are
found in Tables II-1, 1I1-3, and II-5, respectively. Final BPT,
BAT, and NSPS regulations covering non-continuous discharges are
found in Tables I1I-2, II-4, and II-6, respectively.

The PSES and PSNS for indirect dischargers, presented in Tables
I1-7 and II-8, respectively, cover continuous discharges only.
POTWs may elect to establish concentration-based standards for
discharges to POTWs, including non-continuous discharges. They
may do so by establishing concentration-based pretreatment
standards equivalent to the mass-based limitations and standards
found in Tables II-1, 1II-3, and II-5. Equivalent concentration
standards may be established by multiplying the mass limitations
and standards included in the tables by an appropriate
measurement of average production, raw material usage, or air
flow (kkg of metal poured, kkg of sand reclaimed, or standard
cubic meters of air scrubbed) and dividing by an appropriate
measure of average discharge flow to the POTW, taking into
account the proper conversion factors to ensure that the units
{mg/l} are correct.

11
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Subcategory and
__ Process Segment

ATuminum
Casting Cleaning
Casting Quench
Oie Casting
Dust Collection
Scrubber

Grinding Scrubber
Investment Casting 165

Melting Furnace
Scrubber
Mold Cooling

Copper

Casting Quench

Direct Chill
Casting

Bust Collection
Scrubber

Grinding Scrubber
Investment Casting 165

Melting Furpace
Scrubber
Mold Cooling

TABLE II-1

BPT LIMITATIONS* COVERING CONTINUCUS DIRECT DISCHARGES

Iss 011 & Grease Phenols(l) Copper Lead Zinc

30-Day  Daily 30-Day Dajly 30-Day Daily 30-Day Daily 30-Day Daily 30-Day Daily
_Max.  Max.  Max.  Max. Max,  Max. Max.  Max. Max, Max, Max.,  Max. PH
1.50 3.80 1.0 3.0 {3) {3) .0421  ,077} .,039 .0791 .0431 114 {2)
.182 .46 .121 .363 (3) (3) .0051 .0093 .0047 .0096  .0052 .0138 (2}
.13 .33 .0864 .259 .Q026 .0074 .0036 .0066 .0034 .0068  .0037 0098 {2}
4,51 11.4 3.0 9.01 .09 .258 126 .231 17,237 .129 L343 (2)

---------------------------------- No Discharge of Pollutants =----cmmccccmmm s
419 110 330 {3) (3) 4.63 8.48 4.3 8.7 4.74 12.6 {2
§8.6 148 9.1 117 1.17 3,36 1.64 3.01 1.52 3.09 1.68 4.45 {2)
5.79 14.7 3.86 11.6 (3) (3) 162 .297 151  ,305 .166 A4 (2)
0.598 1.52 0.399 1.2 {(3) (3) .168 0307 .0156 .0315 .0171 .0455(2)
(2)

18.1 45.8 12.1 36.2 {3) {3) 0.506 0,928 0.47 0.952 0.518 1,37

10.8 27.3 7.18 21.5 0.215 0.617 0.301 0.553 0.28 0.567 0.309 0.818 {2)

---------------------------------- No Discharge of Pollutants ---wemmmmmom e
419 110 330 {3) (3) 4.63 8.48 4.3 8.7 4.74 12.6 {2}
35.3 89.4 23.5 70.6  0.706 2,02 0.988 1.81 0.918 1.86 1.01 2.68 {(2)
7.63 19.3 5.09 15.3 (3} {3y D.214 0,392 0.199 0.402 0.219 0.58 (2}

* A1l limitations are im units of kg/100D kkg (I1bh per million 1b) of metal poured except for the Wet Sand
In the case of the latter

Reclamation, Dust Collection Scrubber, and Melting Furnace Scrubber process segments.
two process segments, the Timitations are in units of kg/62.3 million Sm3

{1b per billion SCF} of air scrubbed;

in the case of the former process segment, the limitations are in units of kg/1000 kkg {1b per million 1b)} of

sand reclaimed.

(2)
(3)

Within the range of 7.0 to 10.0 at all times.

Not requiated at BPT for this process segment.

Total Phenols - Phenols as measured by the 4-aminoantipyrene method (4AAP).
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TABLE II-1 {Continued)
BPT LIMITATIONS® COYERING CONTINUOUS DIRECT DISCHARGES

1SS 0il1 & Grease Phenols{1) Copper Lead 2inc
Subcategory and 30-Day Daily 30-Day Daily 30-Day Daily 30-Day Daily 30-Day Daily 30-Day Daily
Process Segment Max. Max, _Max, Max. _Max, Max. _Max. Max, Max. Max. _Max. Max. pH
Ferrous
Casting Cleaning 0.67 1.7 0.446 1.34 (3) {3} 0.0071 0.0129 0.0i74 0.0353 0.025 0.0656
Casting Quench 0.713 1,81 0.476 1.43 ({(3) (3) 0.0076 0.0138 0.0185 0.0376 0.0266 0.0699 {2)
Dust Collection

Scrubber 11.3 28.5 7.51 22.5 0.225 0.656 0.172 0.218 0.293 0.593 0.421 1.1 {2)
Grinding Scrubber ----cecmccccmccmcrce e No Discharge of ‘Pollutants------c--——memmmmmccmcceee e
Investment Casting 165 419 110 330 {3) {3) 1.76 3.19 4.3 8.7 6.17 16.2 (2)
Melting Furnace ;

Scrubber 52.6 133 35 105 1.05 3.01 0.561 1,02 1.37 2.77  1.96 5.15 {2}
Mold Cooling 2.22 5.61 1.48 4,43 (3) {3) 0.0236 0.0428 0.0576 0.117 0.0827 0.217 {2}
Slag Quench 2.73 6.91 1.82 5.46 (3) (3) 0.0291 0.0527 0.0709 0.144 0.102 0.267 {2}
Wet Sand

Reclamation 11.2 28.4 7.47 22.4 0.224 0.642 0,12 0.217 0.291 0.59 0,418 1.1 {2}

Zinc

Casting Quench 0.67 1.7 0.446 1.34 (3) {3) 0.0187 0.0344 0.0174 0.0353 0.0192 0.0509 {(2)
Die Casting 0.13 .328 0.0864 0.259 0,0026 0.0074 0.0036 0.0066 0.0034 0,0068 0.0037 0.0098 (2)
Melting Furnace

Scrubber 30.4 77.1 20.3 60.8 0,608 1.74 0.852 1,56 0,791 1.6 0.872 2.31 (2)
Mold Cooling 5.91 15 3.94 11.8 {3) {(3) 0.166 0.304 0.154 0.311 0.17 0.449 (2)

* All limitations are in units of kg/1000 kkg {ib per million 1b} of metal poured except for the Wet Sand
Reclamation, Dust Collection Scrubber, and Melting Furnace Scrubber process segments. In the case of the latter
two process segments, the limitations are in units of kg/62.3 million Sm3 (1b per billion SCF)} of air scrubbed;
in the case of the former process segment, the limitations are in units of kg/1000 kkg {1b per million 1b} of
sand reclaimed.

{1} Total Phenols - Phenols as measured by the 4-aminoantipyrene method {4AAP}.
(2) Within the range of 7.0 to 10,0 at all times

{3) Hot requlated at BPT for this process segment.
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TABLE I1-2

BPT LIMITATIONS* COVERING NON-CONTINUOUS DIRECT WASTEWATER DISCHARGES

183

Subcategory and 3D~Day
Process Segment _Max.
ATuminum
Castinc Jeaning 15{12/x)
Casting uench 15{1.45/x}
Die Cast.ng 15{1.04/x)
Dust Collection
Scrubber 15{.036/y)
Grinding Scrubber
Investment Casting 15{1320/x}
Melting Furnace
Scrubber 15{.468/y)
Mold Cooling 15{46,3/x)
Copper
Casting Quench 15{4.8/x)
Direct Chill Casting 15{1a5/x}
Dust Cellection
Scrubber 15{ .0B6/y)
Grinding Scrubber
Investment Casting 15{1320/x}

Melting Furnace
Scrubber
Moid Cooling

15(.282/y)
15(61/x)

* A1l 30-Day Maximum and Daily Maximum limitations are in mg/l1 units.

Daily
Max,

38(12/x)
38(1.45/x)
38{1.04/x)

38{.036/y)

e A .t iy S

38{1320/x}
38(.468/y)
38{46.3/x)

38(4.8/x)
38({145/x)

-t T

38(1320/x)

38(.282/y)
38(61/x)

0i1 & Grease Phenols(1)

30-Day  Daily 30-Day Daily

_Max. _Max, Max. _Max.
10(12/x} 30(12/x) (3) {3}
10(1.45/x) 30{1.45/x) {3) (3)
10{1.04/x) 30{1.04/x) 0.3(1.04/x) .86{1.04/x}
10{.036/y) 30(.036/y) 0.3(.036/y) .86(.036/y}
No Discharge of Pollutantg------mmmmnmcmmmcmme e
10{1320/x) 30{1320/x) {3} {3)
10{.468/y} 30(.a68/y) 0.3(.468/y) .86(.468/y)
10(46.3/x) 30(46.3/x) {3} (3)
10{4.8/x) 30{4.8/x} {3} {3)
10(1a5/x) 30{145/x} {3) (3}
10{.086/y) 30(.086/y)  0.3(.086/y)  .86(.086/y}
No Discharge of Pollutants-—=c--—cemmmmmmes e
10{1320/x) 30(1320/x) {3} {(3)
10{.282/y} 30{.282/y) 0.3(.282/y) .86{.282/y)
10(61/x) 30{61/x) {3} {(3)

The annualt average limitations are

in units of kg/1N00 kkg {1b per million 1b} of metal poured except for the Wet Sand Reclamation, Dust

Collection Scrubber, and Melting Furnace Scrubber process segments.

In the_case of the Jatter two process

segments. the annual average limitations are im units of kg/62.3 million Sm3 {1b per billion SCF) of air
scrubbed; in the case of the former process segment, the limitations are in units of kg/1000 kkg {1b per -

million 1b} of sand reclaimed.

plant.

1} Total Phenols - Phenols as measured by the 4-amincantipyrene method {4AAP}.

2) Within the range of 7.0 to 10,0 at all times,

3) Not regulated at BPT for this process segment.

= Actual normalized process wastewater flow (in gallons per 1,000 pounds of metal poured) for the specific

Y = Actual normalized process wastewater flow {in gaiions per 1.000 SCF of air scrubbed) for the specific

plant.
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TABLE 11-2 (Continued}

BPT LIMITATIONS* COVERING NON-CONTINUOUS DIRECT WASTEWATER DISCHARGES

Copper. Lead Zinc
Subcategory and 30-Day Daily 30-Day Daily 30-Day Daily
Process Segment _Max, _Max. _Max. _Max. _Max, _Max, pH
Atuminum
Casting Cleaning A2012/x) J7{12/x) .39{12/x) 79(12/x) LA43{12/x) 1.14{12/x}y (2}
Casting Quench LA2{1.45/x)y  .77(1.45/x) .39(1.45/x) .79{1.45/x) .43(1.45/x) 1.14(1.45/x) (2)
Die Casting A2(1.047x)y  J7H1.04/x) .39{1.04/x) L79(1.04/x) .43{1.04/x} 1.14{1.04/x) {2}
Dust Collection
Scrubber LA2(.036/y) .77(.036/y) .39(.036/y} .79(.036/y} .43(.036/y) 1.14(.036/y)} (2)
Grinding Scrubber = = eecmermmmeccdccmcaccnaao No Discharge of Pollutants-------cccmcmmmcmmccciee
Investment Casting LA2(1320/x)  L77{1320/x) .39{1320/x) .79{1320/x) .43{1320/x) 1.14{1320/x) {2}
Melting Furnace
Scrubber A2{.468/y) .77(.468/y) .39(.468/y) .79(.468/y) .43{.468/y} 1.14{.468B/y) (2)
Mold Cooling A42(46.3/x)  .77{46.3/x} .39(46.3/x) LT79(46.3/x) .43{46.3/x) 1.14{46.3/x) (2)
Copper
Casting Quench .42{4.8/x) J7{4.8/x)  .39{4.8/x) 79{4.8/x) .43[4.8/x} 1.14{4.8/x} (2}
Direct Chill Casting A2(145/x)  J77(145/x)  .39(145/x) L79{145/x) .43(145/x} 1.14{145/x) (2}
Dust Callection
Scrubber LA2(.086/y)  J77(.086/y) .39{.086/y} .79(.086/y} .43(.086/y} 1.14(.086/y) (2)
Grinding Scrubber = = @ eeceemeememreenee - No Discharge of Pollutantse-=nmmmmmr—mmm e e e
Investment Casting LA42{1320/x)  LT7(1320/x) .39{1320/x) .79{1320/x) .43{1320/x) 1.14{1320/x} (2}
itetting Furnace
Scrubber LA2(.282/y)y  J77{.282/y} .39{.282/y} .79{.282/y} .43(.282/y) 1.14{.282/y) (2}
Mold fooling LA2{61/x) J71{61/x) .39(61/x) J9{61/x) L43{61/x) 1.14(61/x} {2)

* A1l 30-Day Maximum and Daily Maximum Timitatiens are in mg/1 units, The annual average limitations are
in units of kg/1000 kkg {1b per million 1b) of metal poured except for the Wet Sand Reclamation, Dust
Collection Scrubber, and Melting Furnace Scrubber process segments. In the case of the latter two
process segments, the annual average limitations are in units of kg/62.3 million Sm3 {1b per biltion
SCF) of air scrubbed: in the case of the former process segment, the limitations are in units of kg/1000

kkg {1h per million 1b) of sand reclaimed.

Total Phenols - Phenols as measured by the 4-amincantipyrene method {4AAP}.

Within the range of 7.0 to 10.0 at all times.

Not regulated at RPT for this process segment,

Actual normalized process wastewater flow {in gallons per 1,000 pounds of metal poured) for the specific
Tant,

E?tual normalized process wastewater flow {in gallons per 1,000 SCF of air scrubbed} for the specific
plant.
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TABLE 1I-2 {Continued)
BPT LIMITATIONS* COVERING NON-CONTINUDUS DIRECT WASTEWATER DISCHARGES

IsS 0i1 & Grease Phenols(1)
Subcategory and Jn-Day Daily 30-Day Daily 30-Day Daily
Process Segment _Max. _Max. _Max. Max. _Max. _Max.
Ferrous
Casting Cleaning 15(5.35/x}  38(5.35/x) 10(5.35/x) 30(5.35/x)} (3) (3)
Casting Quench 15(5.7/x} 38{5.7/x) 10{5.7/x) 30(5.7/x) (3) (3)
Dust Collection
Scrubber 15(.09/y)} 38(.09/y) 10{.09/y) 30(.09/y) .3(.09/y) .86{,09/y)
Grinding Scrubber = = seceemmmeemme e No Discharge of Pollutants--=----—mm-cmammccraaa-
Investment Casting 15(1320/x)  38{1320/x) 10(1320/x) 30(1320/x} (3) (3)
Melting Furpace
Scrubber 15(.42/y) 38(.42/y)  10{.42/y) 30(.42/y)  .3(.42/y) .86(.42/y)
Mold Cooling 15{17.7/x)  38(17.7/x} 10(17.7/x} J0(17.7/x) {3) (3)
Slag Quench 15(21.8/x} 38(21.8/x} 10(21.8/x) 30{21.8/x) (3) (3)
Wet Sand
Reclamation 15(89.5/z) 38(89.5/z) 10{89.5/2) 30{89.5/2) .3(89.5/z) .86(89.5/2)
Zinc
— Casting Quench 15(5.35/x})  38(5.35/x) 10(5.35/x) 30(5.35/x) (3) (3)
Die Casting 15(1.04/x} 38{1.04/x) 10(1.04/x) Jo{1.04/x} .3{1.04/x) .86(1.04/x)
Melting Furnace
Scrubber 15(.243/y} 38(.243/y}) 10(.243/y) 30{.243/y) .3(.243/y) .86(.243/y)
Mold Cooling 15(47.3/x)  38(47.3/x) 10(47.3/x) 30(47.3/x) (3) (3)

* A1l 30-Day Maximum and Daily Maximum limitations are in mg/1 units. The annual average limitations

are in units of kg/1000 kkg {1b per million 1h) of metal poured except for the Wet Sand Reclamation,

Dust Collection Scrubber, and Melting Furnace Scrubber process segments. In the case of the latter

two process segments., the annual average limitations are in units of kg/62.3 miilion Sm3 {1b per

billion SCF) of air scrubbed: in the case of the former process segment. the limitations are in units

of kg/1000 kkg (1b per million 1b) of sand reclaimed.

Total Phenols - Phenols as measured by the 4-aminoantipyrene method (4AAP}.

Within the range of 7.0 to 10.0 at all times.

Not reguiated at BPT for this process segment.

Actual nommalized process wastewater flow {in gallons per 1.000 pounds of metal poured) for the specific

plant.

Actual normmalized process wastewater flow {in galions per 1,000 SCF of air scrubbed) for the specific

plant.

Z = Actual normalized process wastewater flow {in gallons per 1,000 pounds of sand reclaimed} for the
specific plant,

W o=
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Subcategory and
Process Segment

TABLE 1I-2 {Continued)

BPT LIMITATIONS* COVERING NON-CONTINUOUS DIRECT WASTEWATER DISCHARGES

Copper.
Paily
_Max.

30-Day
Max,

Ferrous

L16(5.35/x)
16(5.7/x%)

Casting Cleaning
Casting Quench
Dust Callection
Scrubber
Grinding Scrubber

Investment Casting .16{1320/x)
Melting Furnace

Scrubber 16(.42/y)
Mold Cooling JA6{17.7/x)

Slag Quench .16{21.8/x)

Wet Sand

Reclamation .16{89.5/2}
Zinc
+ Casting Quench A42{5.35/x)
Die Casting A2{1.047x)
Melting Furnace
Scrubher .A42{.243/y)
Mold Cooling LA2(47,3/x)

*

el — —

A1l 30-Day Maximum and Daily Maximum limitations are in mg/} units,

.29(5.35/x)
.29(5.7/%)

.29(.42/y)
.29{17.7/%)
.29({21.8/x)

.29(89.,5/z)
.77{5.35/x)
.77{1.04/x}

L77{.243/y}
LI7{47.3/x}

.39{47.3/x)

Lead
30-Day = Daily
_Max. _Max.
.39(5.35/x) .79{5.35/x}
.39(5.7/x} L79{5.7/x)
.39(.09/y) .79{.09/y}
No Discharge of Pollutants
.39(1320/x) .79(1320/x)
.39(.42/y} .79{.42/y)
L39(17.7/x)  79(17.7/x)
.39(21.8/x) .79(21.8/x)
.39{89.5/z} .79{89.5/z)
.39{5.35/x}  .79{5.35/x)
L39(1.04/x}  .79(1.04/x}
.39(.283/y)  .79{.243/y)

.79{47.3/x)

Zinc

30-Day
Max.

L56{5.35/x}
.56{5.7/x}

.56{.09/y)

Daily

1.47(5.35/x)
1.47{5.7/x)

1.47(.09/y)

e h e W A Ay —

.56(1320/x)
56(.42/y)

56(17.7/%)
.56(21.8/x)
.56{89.5/72)
A43{5.35/x)
.43{1.04/x)

L43(.243/y)
LA3(47.3/x)

1.47{1320/x%)
1.47(.427y)

1.47{17.7/x}
1.47{21.8/x}
1.47(89.5/2)
1.14(5.35/x)
1.14{1.04/x)

1.14(.243/y)
1.14{47.3/%)

—
L]
——rr
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The annual average limitations are

in units of kg/1000 kkg {1b per million 1b} of metal poured except for the Wet Sand Reclamation, Dust

Collection Scrubber, and Melting Furnace Scrubber process segments.

In the case of the latter two

process segments, the annual average limitations are in units of kg/62.3 million sm3 {1b per biilion

SCF) of air scrubbed; in the case of the former process scgment, the limitations are in units of kg/1000

kkg {1b per million 1b) of sand reclaimed.

L ) =
|| RN T

plant.

1

plant,

specific plant.

Total Phenols - Phenols as measured by the 4-aminoantipyrene method (4AAP).
Within the range of 7.0 to 10.0 at all times.
Not requlated at BPT for this process segment.
Actual normalized process wastewater flow {in gallons per 1,000 pounds of metal poured} for the specific

Actual normalized process wastewater flow (in gallons per 1,000 pounds of sand recltaimed) for the

Actual normalized process wastewater flow {in gallons per 1,000 SCF of air scrubbed} for the specific



BAT LIMITATIONS* COVERING CONTINUOUS DIRECT DISCHARGES

TABLE II-3

*  All limitations are in units of kq/1000 kkg {1b per million 1b} of metal poured except
for the Wet Sand Reclamation, Dust Collection Scrubber, and Melting Furnace Scrubber

process segments,

of sand reclaimed.

(1b per billion SCF} of air scrubbed; in the case of the

(1} Total Phenols - Phenols as measured by the 4-aminoantipyrene method {4AAP},

(2) Within the range of 7.0 to 10,0 at all times.

{3} Not regulated at RAT for this process segment.

18

Phenols{1) Copper Lead Zinc
Subcategory and 30-0ay DaTly 30-0ay Daily 30-Day Oaily 30-0ay Daily
. Process Segment (Max.  Max.,  Max. =~ Max.  Max. =~ Max.  Max. = Max.
Altuminum
Casting Cleaning {3} (3) 0421 0771 ,039 0791 L0431 .114
Casting Quench (3) (3} .0051 L0093  .0047 L0096  .0052 .0138
Die Casting .0026 .0074  .0036 L0066  ,0034 L0068  .0037 .0098
Oust Collection
Scrubber .09 .258 .126 231 117 .237 .129 .343
Grinding Scrubber = = c-eemememmocaa s No Oischarge of Pollutants-------cc-oomscummmmncaaan~
Investment Casting (3) {(3) 4,63 8.48 4.3 8.7 4,74 12.6
Malting Furnace
Scrubber 1.17 3.36 1.64 3.01 1.52 3.09 1.68 4,45
Mold Cooling {3) {3) .162 .297 .151 .305 .166 44
Copper
Casting Quench (3) {3} .0168 .0307 0104 0211 0116 .0303
Direct Chill Casting {3) {3) .506 .928 .314 .639 .35 .916
Dust Collection
Scrubber .215 .617 .301 .553 .187 .38 .208 .545
Grinding Scrubber = —ecsmmsscemeaonaana No Discharge of Pollutants-=--=s--wmcomcmcmco e naa
Investment Casting (3 {3) 4,63 8.48 2.86 5.84 3.19 8.37
Melting Furnace
Scrubber .706 2.02 .988 1.81 .612 1.25 .673 1.79
Mold Cooling {3) (3} .214 .392 .132 .27 .148 .387

In the case of the latter two process segments, the limitations are in
units of kg/62.3 miliion SmS3
former process segment, the limitations are in units of kg/1000 kkg {1b per mitlion 1b)



TABLE II-3 {Continued)

BAT LIMITATIONS* COVERING CONTINUOUS DIRECT OISCHARGES

Phenals(1) Copper Lead Zinc
Subcategory and 30-Day Daily 30-Day Oaily 30-0ay Oaily 30-Day Daily
Process Segment JMax. o Max.  Max.,  Max, ~ Max, — Max,  Max.  Max, PH
Ferrous{4}
Casting Cleaning {3) {3) L0071 .0129  .0116 0237  .0165 L0437 {2}
Casting Quench {3) {3) L0076 .0138  .0124 .0252  .0176 0466 (2)
Oust Collection
Scrubber 225 .646 .12 .218 .195 .398 .278 736 (2)
Grinding Scrubber = cecmemmmiemceeee- No Discharge of Pollutants-----~c-mcccmcmmmmcnao
Investment Casting {3} (3} 1.76 3.19 2.86 5.84 4.07 10.8 (2)
Melting Furnace
Scrubber 1.05 3.01 .561 1.02 911 1.86 1.3 3.44 {2)
Mold Cooling {3} {3) .0236 .0428  ,0384 .0783  .0546 145 (2)
Slag Quench {3) (3) .0291 L0527  .0473 .0964 ,0673 178 (2)
Wet Sand
Reclamation .224 .642 .12 217 .194 .396 276 J32  {2)
Ferrous{5)
Casting Cleaning {(3) {3 0071 0129 ,0174 L0353  ,025 0656 {2)
Casting Quench {3} {3) 0076 .0138  ,0185 L0376  .0266 L0699 (2)
Dust Collection
Scruhber .225 656 12 218 .293 .593 WA21 1.1 {2}
Grinding Scruhber —emeccemeeee o No Oischarge of Pollutants---------cmcccccnmmano-
Investment Casting {3) {3) 1.76 3.19 4.3 8.7 6.17 16.2 {2)
Melting Furnace
Scrubber 1.05 3.01 .561 1.02 1.37 2.77 1.96 5.15 (2)
Mold Cooling {3) {3) 0236 L0428 (0576 .117 .0827 L2171 {2}
S1ag Quench {3) (3) 0291 0527  .0708 .144 .102 267 (2)
Wet Sand
Reclamation .224 .642 .12 217 291 .59 418 1.1 {2)

* A1l limitations are in units of kg/1000 kkg {1b per million 1b) of metal poured except
for the Wet Sand Reclamation, Dust Collection Scrubber, and Melting Furnace Scrubber
process sagments. In the case of the latter two process segments, the lTimitations are
in units of kg/62.3 million Sm3 {1b per billion SCF} of air scrubbed; in the case of the
former process segment, the limitations are in units of kg/1000 kkg {1b per million 1b}
of sand reclaimed,

{1} Total Phenols - Phenols as measured by the 4-aminocantipyrene method (4AAP).
{2) Within the range of 7.0 to 10.0 at all times.
{3} Not regulated at BAT for this process segment,

{4) Applicable to plants that cast primarily malleable iron where greater than 3,557 tons of
metal are poured per year and to plants that cast primarily ductile or gray iron.
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TABLE I1-3 {Continued}
BAT LIMITATIONS* COVERING CONTINUOUS OIRECT DISCHARGES

Phenols(1) Copper Lead Zinc
Subcategory and 30-0ay Oaily 30-0ay DOaily 30-Day Daily 30-Day DOaily
Process Segment _Max,  Max. Max ., Max. Max. ~  Max,  Max, Max.
Ferrous{4)
Casting Cleaning {3) {3} .0071 .0129  .0116 0237  .0165 0437
Casting Quench {3) {3) .0076 .0138 .0124 0252 .0176 .0466
Dust Collection
Scrubber .225 646 .12 .218 .195 .398 .278 .736
Grinding Scrubber = cecmcmcmcccmececneas No Discharge of PollutantSeecececccmmacaamcaaaa.
Investment Casting (3) {3) 1.76 3.19 2.86 5.84 4,07 10.8
Melting Furnace
Scrubber 1.05 3.01 .561 1.02 911 1.86 1.3 3.44
Mold Cooling {3} (3} .0236 .0428  ,0384 0783  .0546 .145
Slag Quench {3) {3} .0291 0527  .0473 0964 ,0673 .178
Wet Sand
Reclamation .224 .642 A2 217 .194 .396 .276 .732
Ferrous{5)
Casting Cleaning (3} (3) .0071 0129 0174 .0353  .025 .0656
Casting Quench {3) {3) .0076 .0138 ,0185 .0376 0266 .0699
Dust Collection
Scrubber .225 .656 12 .218 .293 .593 .421 1.1
Grinding Scrubber = c-scecceccaccecnae- No Discharge of Pollutants--e-ccmmmcacnccnnanan
Investment Casting {3) {3) 1.76 3.19 4,3 8.7 6.17 16.2
Melting Furnace
Scrubber 1.05 3.01 .561 1.02 1.37 2.77 1.96 5.15
Mold Cooling (3} {3} 0236 .0428  ,0576 JA17 .0827 217
Slag Quench {3) {3} .0291 0527  .0709 .144 .102 .267
Het Sand
Reclamation 224 .642 .12 217 .291 .59 .418 1.1

for the Wet Sand Reclamation, Dust Collection Scrubber, and Melting Furnace Scrubber

process segments. In the case of the latter two process segments, the limitations are

A1l limttations are in units of kg/1000 kkg (1b per mi1lion 1b) of metal poured except

in units of kg/62.3 million $m3 (1b per bitlion SCF) of air scrubbed; in the case of the
former process segment., the Timitations are in units of kg/1000 kkg {1b per million 1b})

of sand reclaimed,

Total Phenols - Phenols as measured by the 4-aminoantipyrene method {4AAP}.
Within the range of 7.0 to 10.0 at all times.
Hot reqgulated at BAT for this process segment.

iy, ATy iy by,

L R
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metal are poured per year and to plants that cast primarily ductile or gray iron.
{5} Applicable to plants that cast primarily malleable iron where equal to or less than
3,557 tons of metal are poured per year and to plants that cast primarily steel,

20

Applicable to plants that cast primarily malleable fron where greater than 3,557 tons of



TABLE II-3 (Continued)
BAT LIMITATIONS* COVERING CONTINUOUS DIRECT DISCHARGES

Phenols(1) Copper. Lead Zinc

Subcategory and 30-Day Daily 30-Day Daily 30-Day 0Oaily 30-Day Daily
Process Segment Max.  Max.,  Max. Max, _Max, _Max.  Max.  Max. pH
Zing

Casting Quench (3) (3} .0187 0344 0116 0237 .0129 L0339 {2)

Die Casting ,0026 .0074 0036 .0066 0022 L0046 ,0025 0066 (2}

Helting Furnace

Scrubber .608 1,74 .852 1.56 .527 1,07 .588 1.54 {2)
Mold Cooling (3) {3) 166 .304 103 209,114 .3 {2}

* All limitations are in units of kg/1000 kkg {1h per mi1lion Tb) of metal poured except
for the Wet Sand Reclamation, Dust Collection Scrubber, and Melting Furnace Scrubber
process segments., In the case_of the latter two process segments, the limitations are
in units of kg/62.3 million Sm3 (1b per billion SCF) of air scrubbed; in the case of the
former process segment, the limitations are in units of kg/1000 kkg {1b per million 1b)
of sand reclaimed,

{1} Total Phenols - Phenols as measured by the 4-aminoantipyrene method {4AAP).
(2} Within the range of 7.0 to 10.0 at all times.

(3} Not requiated at BAT for this process segment.
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TABLE I11-4
BAT LIMITATIONS* COVERING NON-CONTINUOUS DIRECT WASTEWATER DISCHARGES

[

Phenois(1) Copper Lead Zinc
Subcategory and 30-Day Daily 30-Day Daily 30-Day Daily 30-Day  Daily
Process Segment Max. _Max. . Max. Max. Max. Max, _Max. _Max. PH
Aluminum
Casting Cleaning {3} (3) JA2012/x) J7{12/x%) L39(12/x)  L79{12/x)  .A3(12/x)  1.14(12/x) (2)
Casting Quench {3} {3) .42{1.45/x) .77{1.45/x) .39(1.45/x) .79(1.45/x) .43{1.45/x) 1.14(1.45/x} {2)
Die Casting .3{1.04/x) .86{1.D4/x).42(1.04/x} .77{1.04/x} .39{1.04/x} .79{1.04/x) .43{1.04/x) 1.14(1.04/x) (2)
Dust Collection
Scrubber .3{.036/y)  .86(.036/y).42{.036/y) .77{.036/y) .39(.036/y) .79(.036/y} .43(.036/y) 1.14(.036/y) (2)
Grinding Scrubber = @ cccemmmem e No Discharge of Pollutants-~---—---commcmme el
Investment Casting {3} {3) LA2{1320/x) .77{1320/x) .39(1320/x) .79{1320/x) .43(1320/x) 1.14{1320/x) {(2)
Melting Furnace .
Scrubber .3(.468/y) .86(.468/y).42( .468/y) .77{.468/y) .39{.468/y)} .79(.468/y) .43(.468/y) 1.14(.468/y) {2)
Mold Cooling {3) {3} LA2(46.3/x) J77{46,3/x} .39(46.3/x} .79{46.3/x} .43{46.3/x) 1.14{46.3/x) {2)
Copper
Casting Quench (3) (3} A2(4.8/xy  JTT{4.8/x)  .26(4.8/x) .53{4.8/x) .29(4.8/x) .76{4.8/x) (2)
Direct Chill Casting (3) (3) LA2(145/x}  .77{145/x) .26{145/x) .53(145/x) .29(145/x) .76{145/x} {2)
Bust Collection
Scrubber .3(.086/y) .86{.0B6/y).42{.086/y} .77{.086/y} .26{.086/y} .53(.086/y) .29(.086/y) .76(.D86/y} (2}
Grinding Scrubber ceeeccem i d o No Discharge of Pollutants-=-=emomcmmcm o el
Investment Casting (3) (3} LA42(1320/x) .77{1320/x} .26{1320/x} .53(1320/x) .29{1320/x} .76{1320/x} {2)
Melting Furnace
Scrubber .3(.282/yY .86{.282/y).82{.282/y) .77{.282/y) .26{.282/y) .53(.282/y) .29(.282/y} .76{.282/y} (2}
Mold Cooling (3} {3} LA2(61/xy  J77{61/x)  .26{61/x)  .53{61/x) L29{61/x}  .76{61/x) {2}

* A1l 30-Day Maximum and Daily Maximum limitations are in mg/l units. The annual average limitations are in units
of kg/1000 kkg {1b per million b} of metal poured except for the Wet Sand Reciamation, Dust Collection Scrubber,
and Melting Furnace Scrubber process segments. In the case of the Tatter two process segments, the annual average
limitations are in units of kg/62.3 million Sm3 {1b per hillion SCF)} of air scrubbed; in the case of the former
process segment, the limitations are in units of kg/1000 kkg {1b per million 1b) of sand reclaimed.

Total Phenols - Phenols as measured by the 4-aminoantipyrene method (4AAP)

Within the range of 7.0 te 10.0 at all times.

Not requlated at BAT for this process segment.

Actual narmatized process wastewater flow (in gallons per 1,000 pounds of metal poured) for the specific plant,
Actual normaltized process wastewater flow {in gallons per 1,000 SCF of air scrubbed) for the specific plant.
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TABLE 1I-4 {Continued}

BAT LIMITATIONS* COVERING NON-CONTINUOUS DIRECT WASTEWATER DISCHARGES

Phenols{1) Copper. Lead Zinc
Subcategory and 30-Day Daily 30-0ay Daily 30-Day Daily 30-Day  Daily
Process Segment Max. Max, Max. Max. _Max. Max., _Max. Max, pH
Ferrous{4}
Casting Cleaning {3) (3} .16{5.35/x) .29(5.35/x).26(5.35/x}.53(5.35/x}.37(5.35/x).98(5.35/x} (2)
Casting Quench {3} {3) L6{5.7/x) .29{5.7/x} .26(5.7/x) .53{5.7/x} .37(5.7/x) .98(5.7/x} {2}
Oust Collection
Scrubber .3(.09/y) .86({.09/y) .16{.09/y} .29(.09/y) .26{(.09/y} .53{.09/y)} .37(.09/y) .98(.09/y} {2}
Grinding Scrubber -c-ccmmcmmcmm e No Discharge of Pollutants~---=wecooomm e e
Investment Casting {3} {3} L16{1320/x) .29{1320/x).26{1320/x)}.53(1320/x).37(1320/x).98(1320/x) (2}
Melting Furnace
Scruhber L3(.42/yYy  .86(.42/y) .16(.42/y) .29(.42/y} .26(.42/y) .53(.42/y) .37(.42/y} .98(.82/y} {2)
Mold Cooling {3) {3) JB{17.7/x) L29(17.7/%).26(17.7/x}.53{17.7/x).37{17.7/x).98(17.7/x) (2}
Slag Quench {3 (3) L16(21.8/x) .29(21.8/x).26(21.8/x).53{(21.8/x).37{21.8/x}.98{21.8/x} (2)
Wet Sand
Reclamation .3(89.5/2) .86{8%.5/2) .16{89.5/z} .29(89.5/z}.29(89.5/2).53(89.5/2).37(89.5/2).98{89.5/z) {2)

*
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A1l 30-Day Maximum and Daily Maximum limitations are in mg/T units. The annual average Timitations are in units
of kg/1000Q kkg {1b per million 1b} of metal poured except for the Wet Sand Reciamation, Dust Collection Scrubber,
and Melting Furnace Scrubber process segments, In the case of the tatter two process segments, the annual average
Timitations are in units of kgq/62/3 million sm3 (b per billion SCF} of air scrubbed; in the case of the former
process segment., the limitations are in units of kg/1000 kkg {1b per million 1b} of sand reclaimed.

Total Phenols - Phenols as measured by the 4-aminoantipyrene method {4AAP).

Within the range of 7.0 to 10.0 at all times.

Not regulated at BAT for this process segment.

Applicable to plants that cast primarily malleable iren where greater than 3,557 tons of metal are poured per
year and to plants that cast primarily ductile or gray iron.

Actual normalized process wastewater flow {in gallons per 1,000 pounds of metal poured} for the specific plant.
Actual normalized process wastewater flow {in gallons per 1,000 SCF of air scrubbed) for the specific plant.
Actual normalized process wastewater flow {in gallons per 1,000 of sand reclaimed} for the specific plant.



TABLE 11-4 {Continued)
BAT LIMITATIONS* COVERING NON-CONTINUQUS DIRECT WASTEWATER DISCHARGES

Phenols(1) Lopper. Lead Zinc
Subcategory and 30-Day Daily 30-Day Daily 30-Day Daily 30-Day Daily
Process Segment _Max, _Max., _Max. _Max. _Max. _Max, _Max. _Max. PH
Ferrous{5)
Casting Cleaning (3) {3} .16{5.35/x} .29(5.35/x}.39(5.35/x).79(5.35/x}.56(5.35/x)1.47{5.35/x) (2)
Casting Quench (3} (3) J16{5.7/x)  L29(5.7/x) .39(5.7/x} .79{5.7/x) .56(5.7/x} 1.47{(5.7/x} {(2)
Dust Collection
Scrubber 3(.09/y)  .86{.D9/y) .16(.09/y) .29(.09/y} .39(.09/y)} .79(.09/y) .56{.09/y) 1.47(.09/y} (2)
Grinding Scrubber  —-cmemercm e No Discharge of Pollutants~=-weoommaao e
Investment Casting {3) {3} L16(1320/x) .29{1320/x).39{1320/x)}.79{1320/x}).56{1320/x)1.47{1320/x) (2}
Melting Furnace
Scrubber 3(.42/yYy .86{.42/y) .16{.42/y) .29{.42/y} .38{.42/y) .79(.42/y) .56(.42/y} 1.47{.42/y} (2)
Mold Cooling {3) {3) LA6(17.7/xY .29(17.7/x).39{17.7/x).79{17.7/x}.56{17.7/x)1.47(17.7/x) {(2)
S1ag Quench (3) {(3) L16{21.8/x) .29{21.8/x).39(21.8/x).79{21.8/x).56(21.8/x)1.47{21.8/x) (2)
HWet Sand
Reclamation .3(89.5/2z) .8A{89.5/z) .16(89.5/z) .29(89.5/2).39({89.5/2).79(89.5/2).56(89.5/2)1.47{89.5/2) (2)
Zinc
~ Casting Quench {3) {3) A2(5.35/x) J77{5.35/x).26{5.35/x).53{5.35/x).29(5.35/x}.76(5.35/x) (2)
* Die Casting .3(1.04/x) .86(1.04/x} .42{1.04/x} .77(1.04/x).26(1.04/x).53{1.04/x}.29(1.04/x}.76{1.04/x} {2}
Melting Furnace
Scrubber .3(.243/y} .86(.243/y) .42({.243/y} .77{.243/y}.26(.243/y).53(.243/y}.29(.243/y).76{.243/y} (2)
Mold Cooling {(3) {3) A2047.3/x) J77(47.3/x).26(47.3/x).53{47.3/x).29(47.3/x).76{47.3/x} (2}

*

A1l 30-Day Maximum and Daily Maximum Timitations are in mg/! units, The annual average jimitations are in units
of kg/1000 kkg {1b per miltion 1b)} of metal poured except for the Wet Sand Reclamation, Dust Collection Scrubber,
and Melting Furnace Scrubber process segments. In the case of the latter two process segments, the annual average
Timitations are in units of kg/62.3 miliion Sm3 {1b per billion SCF) of air scrubbed; in the case of the former
process segment, the 1imitations are in units of kg/1000 kkg {1b per miliion 1b) of sand reclaimed.

Total Phenols - Phenols as measured by the 4-aminoantipyrene method {4AAP}.

Within the range of 7.0 to 10.0 at all times.

Not regulated at BAT for this process segment.

Applicable to plants that cast primarily malleable iron where equal to or less than 3,557 tons of metal are
poured per year and to plants that cast primarily steel,.

Actual normalized process wastewater flow {in gallons per 1,000 pounds of metal poured)} for the specific plant,
Actual normalized process wastewater flow (in gallons per 1,000 SCF of air scrubbed} for the specific plant.
Actual normalized process wastewater flow {in gallons per 1,000 of sand reclaimed} for the specific plant.
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Subcategory and
Process Segment

Aluminum

Casting Cleaning

Casting Quench

Die Casting

Dust Collection
Scrubber

Grinding Scrubber

Investment Casting

Melting Furnace
Scrubber

Mold Cooling

Copper

Casting Quench

Oirect Chill
Casting

Dust Collection
Scrubber

Grinding Scrubber

Investment Casting

Melting Furnace
Scrubber

Mold Cooling

TABLE

II-5

NSPS LIMITATIONS* COVERING CONTINUOUS DIRECT DISCHARGES

1SS 0i1 & Grease Phenols{1) Copper Lead Zinc

30-Day Daily 30-Day Daily 30-Day Daily 30-Day Daily 30-Day Daily 30-Day Daily
Max. Max. Max. Max. Max. Max. Max. Max. Max. Max. Max. Max. pH
1.50 3.80 1.0 3.0 (3) {3) 0421 .0771 .039 .D791 ,0431 114 {2)
.182 .46 .121 .363 (3) {3) .0051 .0083 ,0047 .0096 .0052 .0138 (2}
.13 .33 .0864 .259 .0026 .0074 .0036 .0066 .0034 .0068 .0037 .0098 (2}
4,51 11.4 3.0 9,01 .09 .258 .126 .231 .117 237 L1129 L343 (2)
-------------------------------------- No Discharge of Pollutants----eccmmcmmc e e e
165 419 116 330 (3) {3) 4.63 8.48 4.3 8.7 4.74 12.6 (2)
58.6 148 39.1 117 1.17 3.36 1.64 3.01 1.52 3.09 1.68 4,45 (2)
5.79 14.7 3.86 11,6 {3) (3) .162 .297 .151 .305  .166 44 (2)
479 .598 .399 1.2 {3} {3) .0168 .0307 .0104 .0211 .0116 .0303(2)
14.5 18.1 12.1 36.2 {3} (3) .506 .928 ,314 639 .35 916 {2)
8.61 10.8 7.18 21.5 .215 .617 .301 .553  .187 .38 .208 .545 {2)
—————————————————————————————————————— No Discharge of Pollutantg--—cmsmo s oo e e mcceeem
132 165 110 330 (3) (3) 4.63 8.48 2.86 5.84 3.19 8.37 {2)
28.2 35.3 23.5 70,6 706 2.02 .988 1.81 .612 1.25 .673 1.79 {2)
6.11 7.63 5.09 15.3 {3} {3) .214 .392 .132 27 .148 .387(2)

Dust Collection Scrubber, and Melting Furnace Scrubber proceas segments.
(

segments, the limitations are in units of kg/62.3 million Sm

A1l limitations are in units of kg/1000 kkg {1b per mitlion 1b) of metal poured except for the Wet Sand Reclamation,

In the case of the latter two process

1b per billion SCF} of air scrubbed; in the case of

the former process segment, the Timitations are in units of kg/1000 kkg {1b per million 1b) of sand reciaimed.
{1} Total Phenols - Phenols as measured by the 4-aminoantipyrene method {4AAP)
{2) Within the range of 7.0 to 10.0 at all times.
{3} Not regulated at NSPS for this process segment.
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Subcategory and
Process Segment

Ferrous{4)

Casting Cleaning

Casting Quench

Dust Collecticn
Scrubber

Grinding Scrubber

Investment Casting

Melting Furnace
Scrubher

Mold Cooling

Stag Quench

Wet Sand
Rectamation

TABLE II-5 {Continued)}
NSPS LIMITATIONS® COVERING CONTINUOUS DIRECT DISCHARGES

TsS 0i1 & Grease Phenols(1) Copper. Lead Zinc

30-Day Daily 30-Day 0Oaily 30-Day Daily 30-Day Daily 30-Day Daily 30-Day Daily
_Max.,  Max.  Max. = Max., Max, ~Max. Max.  Max., Max.  Max. Max.  Max. pH
.536 .67 L4468 1.34 (3} {3) .0071 .0129 0116 ,0237 .D165 .0437 (2)
.571 713 476 1.43  (3) {3) .0076 .0138 ,0124 ,0252 .0176 .D466 {2}
9.01 11.3 7.51 22.5 .225 .646 12 .218 195 .398 .278 736 {2)
------------------------------------- No Discharge of Pollutants-----recmmuuma et mmm
132 165 110 330 {3) {3) 1.76 3.13 2.86 5.84 4.07 10.8 {2}
42.1 52.6 35 105 1.05 3.01 .561 1.D2 911 1.86 1.3 3.44 (2}
1.77 2,22 1.48 4.43 (3) {3) .0236 L0428 ,0384  .0783 .0546 .145 (2)
2.18 2.73 1.82 5.46 (3) (3) .0291 0527 .D473  .0964 .0673 .178  (2)
8.96 11.2 7.47 22.4 224 .642 .12 217,194 .396 .276 (2)

(1) Total Phenols - Phenols as measured by the 4-aminoantipyrene method {4AAP)

{2} Within the range of 7.0 to 10.D at all times.

{3} Not regulated at NSPS for this process segment

{4} Applicable to plants that cast primarily malleable iron where greater than 3,557 tons of metal are poured per year and
to plants that cast primarily ductile or gray iron.

.732

In the case of the Tatter two process
1b per billion SCF) of air scrubbed; in the case of the

% * All limitations are in units of kg/1000 kkg (1b per million 1b) of metal poured except for the Wet Sand Reclamation,
Nust Collection Scrubber, and Melting Furnace Scrubbsr process segments,

segments, the Timitations are in units of kg/62.3 Sm> {

former process segment, the limitations are in units of kg/1000 kkg {1b per million 1b} of sand reclaimed.



TABLE I1-5 (Continued}
NSPS LIMITATIONS* COVERING CONTINUOUS DIRECT DISCHARGES

188 01 & Grease Phenols(1) Copper Lead Zinc
Subcategory and 30-Day Daily 3D-Day Daily 30-Day Daily 30-Day Dajly 3D-Day Daily 30-Day Daily
Process Segment _Max.  Max,  Max. ~ Max. _Max,  Max., Max.  Max, Max.  Max. Max,  Max. pH
Ferrous(5)
Casting Cleaning .67 1.7 A48 1,34 {3) (3) L0071 L0129 .0174  .0353 .025 0656 (2}
Casting Quench .713 1.81 476 1,43 (3) (3) .0076 .0138 ,0185 .,0376 .0266 L0899 (2)
Dust Collection
Scrubber i1.3 78.5 7.81  22.5 .225 .656 .12 218,293 593 .421 1.1 (2)
Grinding Scrubher  ~—cemm e No Discharge of Poliutants--—---mmmmmmm e
Investment Casting 165 419 110 330 {3) (3 1.76 3.19 4.3 8.7 6.17 16.2 (2)
Melting Furnace
Scrubber h2.6 133 35 105 1.08 3.0 .561 1.02  1.37 2,77 1.96 5.15 (2)
Mold Cooling 2.22 5.61 1.48 4.43 (3) (3) L0236 .0428 0576 .117  .0827 217 (2)
Stag Quench 2.73 6.91 1.82 5.46 (3 (3} .0291 0527 0709 .144 102 267 (2)
Wet Sand
Reclamation 11,2 28.4 7.47 22.4 224 .642 12 217 .291 .59 418 1.1 {2)
v 2ing
Casting Quench .536 67 Ad6 0 1,34 (3) (3) .01R7 .0344 0116  .0237 .0129 .0339 (2)
Die Casting 104 .13 .DBRA 259 0026 L0074 0036 .0066 .0022 .0046 .0025 .0066 (2}
Melting Furnace
Scrubber 24.3 30.4 20.3 60.8 .608 1.74 .B852 1.56 527  1.07 .588 1.4  (2)
Mold Cooling 4.73 5.91 3.94  11.8 (3) (3) .166 .304 103 209  ,114 .3 (2)

* All limitations are in units of kg/l1000 kkg {Tb per million 1b) of metal poured except for the Wet Sand Reciamation,
Dust Collection Scrubber, and Melting Furnace Scrubber process segments. In the case of the Tatter two process
segments. the limitations are in units of kg/62.3 million sm3 {1b per billion SCF) of air scrubbed; in the case of
the former process segment, the limitations are in units of kg/1000 kkg (1b per milTlion 1b) of sand recltaimed.

{1) Total Phenols - Phenols as mcasured by the 4-aminoantipyrene method (4AAP)

{2) Within the range of 7.0 to 10.0 at all times

{3) Not regulated at NSPS for this process segment

(5) Applicable to plants that cast primarily malleable iron where equal to or less than 3,557 tons of metal are poured per
year and to plants that cast primarily steel.
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Subcategory and
Process Segment

Alumt num

Casting Cleaning
Casting Quench
Die Casting

Dust Collection

Grinding Scrubber
Investment Casting
Melting Furnace

Mold Cooling

Scrubher

Scrubber

Copper

Casting Quench
Direct Chill Casting
Oust Collection

Grinding Scrubber
Investment Casting
Melting Furnace

Mold Cooling

Scrubber

Scrubber

— Ty e

L PN =
| QRSN

it

A11 30-Day Maximum and Daily Maximum limitations are in mg/1 units.

TsS

30-Day

15(12/x)
15{1.45/x)
15{1.04/x)

15(1320/x)
15( .468/y)
15{46.3/%)
12{4.8/x)
12{145/x)

12{.086/y)

12(1320/x}

12(.282/y)
12{61/x)

Daily

38(12/x)
38{1.45/x)
38(1.04/x)
38(.036/y)
38(1320/x)
38{.468/y)
38{46.3/x)
15{4.8/x)
15{145/x)
15(.086/y)
15{1320/x)

15(.282/y})
15{61/x)

TABLE II-6

NSPS LIMITATIONS* COVERING NON-CONTINUOUS OIRECT WASTEWATER DISCHARGES

011 & Grease Phenols(1)

30-0ay = Daily 30-Day Daily
_Max. _Max. _Max, _Max.,
10{12/x) 30{12/x) (3} (3)
10{1.45/x) 30(1.45/x} (3} {3}
10(1.04/x) 30{1.04/x} 0.3(1.04/x) .B6{1.04/x)}
10(.036/y) 30{.036/y) 0.3(.036/y) .86(.036/y}
No Qischarge of Pollutants---cecmmmm e
10{1320/x) 30{1320/x} {3) (3)

10( .4687y) 30( .468/y) 0.3(.468/y)  .B6{.468/y)
10{46.3/x) 30{46.3/x} {3) {3)
10{4.8/x) 30{4.8/x) {3} (3)
10{145/x} 30(145/x) (3) (3)
10(.086/y) 30{.086/y) 0.3(.086/y}  .86(.086/y)
No DOischarge of Pollutants-----emeecccmmme e
10{1320/x) 30{1320/x) {3} (3)
10(.282/y} 30(.282/y) 0.3(.282/y} .86{.282/y}
10{61/x) 30{61/x) {3) (3)

The annual average timitations are

in units of kg/1000 kkg {1b per million 1b) of metal poured except for the Wet Sand Reclamation, Dust

Collection Scrubber, and Melting Furnace Scrubber process segments.
segments. the annual average limitations are in units of kg/62.3 million sm3

In the case of the latter twe process
(1b per billion SCF) of air

scrubbed; in the case of the farmer process segment, the limitations are in units of kg/1000 kkg {1b per
mitlion 1b) of sand reclaimed.
Total Phenols - Phenols as measured by the 4-aminoantipyrene method {4AAP}.

Hithin the range of 7.0 to 10.0 at all times.
Not regulated at NSPS for this process segment.

Actual normalized process wastewater flow {in gallons per 1.000 pounds of metal poured) for the specific

plant,

Actual normalized process wastewater flow {in galions per 1,000 SCF of air scrubbed} for the specific

ptant.
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TABLE II-6 {Continued}

NSPS LIMITATIONS* COVERING NON-~CONTINUOUS DIRECY WASTEWATER DISCHARGES

Subcategory and

Atuminum
Casting Cleaning
Casting Quench
Die Casting
Dust Collection
Scrubber
Grinding Scrubber
{nvestment Casting
Malting Furnace
Scrubher
Mold Cooling

Copper
Casting Quench
Direct Chill Casting
Dust Coliection
Scrubber
Grinding Scrubber
Investment Casting
Melting Furnace
Scruhber
Mold Cooling

Copper

30-Day
_Max.

A2{12/x)
A2{1.45/x)
A2(1.04/x}
42(.036/y)}
L42{1320/x)
.42(.468/y)}
A2(46.3/x)
A2{4.8/x)
A2{145/x}
.42(.086/y)
.42(1320/x)

.42{.282/y)
LA2(61/x)

* A1l 30-Day Maximum and Daily Maximum limitations are in mg/1 units.

Paily
Max,

J7{12/x}

.77(1.45/x)
J7{1.04/x)
J7{.036/y)
LJ71320/ %)
J77{.468/y)
.77(46.3/x)
J7(4.8/x)
JH145/7x)
.77(.086/y}
77(1320/x}

77{.2827y)
J7(61/x)

Lead Zinc

30-Day Daily 30-Day Daily
_Max. _Max. _Max, _Max. pR
.39{12/x) L79{12/x}  .43{12/x) 1.14{12/x} (2)
.39(1.45/x)  .79{1.45/x) .43(1.45/x) 1.14(1.45/x) {2}
J39(1.04/x)  ,79(1,04/x) .43{1.04/x} 1.14(1.04/x} {2)
.39{.036/y) .79{.036/y)} .43(.036/y) 1.14(.036/y) (2}
------------------------- No Discharge of Pollutant§----—-ccmommccmmmcaccmeee o
.39{1320/x}  .79{1320/x) .43{1320/x} 1.14{1320/x} (2)
.39{.468/y}  .79(.468/y) .43{(.468/y) 1.14(.468/y} (2}
.39(46.3/x)  .79{46.3/x) .43(46.3/x) 1.14(46.3/x} (2)
.26{4.8/x) .53(4.8/x) .29(4.8/x) .76{4.8/x) (2}
.26{145/x) .53(145/x) .29(145/x)  .76(145/x) (2}
, .26{.086/y)  .53(.086/y) .29(.086/y) .76(.086/y} {2)
T LT TR No Discharge of Pollutants----—c-ommmmccmomm e
.26{1320/x) .53(1320/x) .29(1320/x) .76{1320/x} (2)
.26{.282/y)  .53(.282/y) .29{.282/y) .76{.282/y) (2)
.26{61/x) .53(61/x)  .29{61/x) .76{61/x) {2}

The annual average limitations are

in units of kg/1000 kkg {1b per million 1b) of metal poured except for the Wet Sand Reciamation, Dust

Collection Scrubber, and Melting Furnace Scrubher process segments.

In the case of the Tatter two

process segments, the annual average limitations are in units of kg/62.3 million Sm> {1b per billion
SCF) of air scrubbed: in the case of the former process segment, the Timitations are in units of kg/1000
kkg (1b per million 1b} of sand reclaimed.

o

plant.

plant.

Total Phenols - Phenols as measured by the 4-aminocantipyrene method {4AAP).
Within the range of 7.0 to 10.0 at all times.
Not reqgulated at NSPS for this process segment,
Actual normalized process wastewater flow {in galions per 1,000 pounds of metal poured} for the specific

Actual normalized process wastewater flow {in gallons per 1,000 SCF of air scrubbed} for the specific



TABLE II-6 {Continued)
NSPS LIMITATIONS* COVERING NON-CONTINUOUS DIRECT WASTEWATER DISCHARGES

0t

TSS 0il1 & Grease Phenols (1)
Subcategory and 30-Day Daily 30-Day Daily 30-Day Daily
Process Segment _Max, Max, Max, _Max, Max. (Max,
Ferrous(4;
Casting Cleaning 12(5.35/x)  15{5.35/x) 10(5.35/x) 30(5.35/x) (3) (3)
Casting Quench 12(5.7/x) 15(5.7/x)  10(5.7/x) 30(5.7/x} (3) (3)
Dust Collection
Scrubber 12(.09/y) 15(.09/y) 10{.09/y) 30{.D9/y) .3(.09/y)} .86(.09/y)
Grinding Scrubber = sr-cmmmccmmcaa No Discharge of Pollutants-—---mem-comccuncncnan-
Investment Casting 12(1320/x)  15{1320/x) 10(1320/x) 30(1320/x) (3) (3)
Melting Furnace
Scrubber 12(.42/y) 15(.42/y) 10{.42/y) 30(.42/y) .3(.42/7y) .86(.42/y)
Mold Cooling 12(17.7/x)  15(17.7/x) 10{(17.7/x) 30(17.7/x) (3) {3)
Slag Quench 12(21.8/x) 15(21.8/x) 10(21.8/x} 30(21.8/x) (3) (3)
Wet Sand
Reclamation 12(89.5/z}) 15(89.5/z} 10(89.5/2) 30(89.5/2) .3(89.5/z) .B6(89.5/2)

* A1l 30-Day Maximum and Daily Maximum limitations are in mg/1 units, The annual average limitations are
in units of kg/1000 kkg {1b per million Th) of metal poured except for the Wet Sand Reclamation, Dust
Collection Scrubber, and Melting Furnace Scrubber process segments. In the case of the latter two
process segments, the annual average Vimitations are in units of kg/62.3 million sm3 (b per billion
SCF) of air scrubbed: in the case of the former process segment, the Yimitations are in units of kg/1000
kkg (1b per million 1b) of sand reclaimed,

} Total Phenols - Phenols as measured hy the 4-aminoantipyrene method (4AAP).

} Within the range of 7.0 to 10.0 at all times.

} Not regulated at NSPS for this segment.

y Applicable to plants that cast primarily malleable iron where greater than 3,557 tons of metal are
poured per year and to plants tbat cast primarily ductile or gray iron.

X = Actual normalized process wastewater flow {in gallons per 1.000 pounds of metal poured) for the specific
plant, .

¥ = Actual normalized process wastewater filow (in galions per 1,000 SCF of air scrubbed) for the specific
plant,

Z = Actual nomalized process wastewater flow (in gallons per 1.000 pounds of sand reclaimed) for the specific

plant.
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TABLE 1I-6 {Continued)
NSPS LIMITATIONS* COVERING NON-CONTINUOUS DIRECT WASTEWATER DISCHARGES

Copper Lead Zinc
Subcategory and 30-Day Daily 30-Day Daily 30-Day Daily
Process Segment _Max. Max. Max. _Max. _Max. _Max, pH
Ferrous{4}
Casting Cleaning .16{5.35/x) .29(5.35/x) .26(5.35/x) .53(5.35/x) .37(5.35/x} .98(5.35/x} (2)
Casting Quench A6{5.7/x)  .29(5.7/x) .26(5.7/x}  .53(5.7/x) .37(5.7/x) 98(5.7/x}  (2)
Dust Collection
Scrubber JA6{.09/y)  .29(.09/y) .26{.09/y) 53(.09/yY  .37(.09/y) 98(.0%/y) (2)
Grinding Scrubber = cemmmmeemce e No Discharge of Pollutants----rcereccmmmmcmmemmee o
Investment Casting J16(1320/x)  .29(1320/x) .26(1320/x) .53(1320/x} .37(1320/x) .98(1320/x} (2)
Melting Furnace
Scrubber L6{.427/y)  .29(.42/y) .26(.42/y) .53(.42/yY  .37(.42/y) 98(.42/y)  (2)
Mold Cooling A6{17.7/x) .29(17.7/x) .26(17.7/x) .53(17.7/x) .37(17.7/x) .98{17.7/x} (2)
S1ag Quench .16(21.8/x) .29(21.8/x) .26(21.8/x) .53{21.8/x) .37(21.B/x) .98(21.8/x} (2)
Wet Sand
Reclamation .16(89.5/z) .29(89.5/z) .26(89.5/z) .53(89.5/z) .37(89.5/z) .98(89.5/z) (2)

* A1} 30-Day Maximum and Daily Maximum limitations are in mg/1 units. The annual average limitations are
in units of kg/1000 kkg {1b per million 1b) of metal poured except for the Wet Sand Recliamation, Dust
Collection Scrubber. and Melting Furnace Scrubber process segments. In the case of _the latter two
procass segments. the annual average limitations are in units of kg/62.3 million sm3 (1b per billion
SCF) of air scrubbed: in the case of the former process segment, the limitations are in units of kg/1000
kkg (1b per million 1b} of sand reclaimed.

) Total Phenols - Phenols as measured by the 4-aminoantipyrene method (4AAP}.

) Within the range of 7.0 to 10,0 at all times.

) Mot regulated at NSPS for this segment.

) Applicable to plants that cast primarily malleable iron where greater than 3,557 tons of metal are
poured per year and to plants that cast primarily ductile or gray iron.

X = Actual normalized process wastewater flow {in gallons per 1,000 pounds of metal poured} for the specific

plant.

Y = Actual normalized process wastewater flow (in gallons per 1,000 SCF of air scrubbed) for the specific

plant.

Z = Actual normmalized process wastewater flow {in galions per 1,000 pounds of sand reclaimed) for the specific

plant,
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TABLE I11-6 {Continued}
NSPS LIMITATIONS™ COVERING NON-CONTINUOUS DIRECT WASTEWATER DISCHARGES

T8 011 & Grease Phenols(1)
Subcategory and 30-Day Daily 30-Day Daily 30-Day Daily
Process Segment _Max.  Max. Max. . Hax. _Max. Max.
Ferrous(5)
Casting Cleaning 15(5.35/x)  38(5.35/x) 10(5.35/x)  30(5.35/x) (3) {3)
Casting Quench 15(5.7/x) 38(5.7/x) 10(5.7/x} 30(5.7/x) (3) (3)
Oust Collection
Scrubber 15(.09/y) 38(.09/y) 10(.09/y) 30(.09/y) .3(.09/y} .86{(.09/y)
Grinding Scrubber = seeeemmmrmmdee e No Discharge of Pollutant§er-—n-erascccacccaaaa.
Investment Casting 15(1320/x)  38(1320/x) 10{1320/x) 30(1320/x) (3) (3)
Melting Furnace
Scrubber 15(.42/y) 38(.42/y) 10(.42/y)} 30(.42/y) 3(.42/y) .86(.42/y)
Mold Cooling 15{17.7/x)  38(17.7/x) 10(17.7/x) 30(17.7/x) (3) (3}
Slag Quench 15(21.8/x)  38{21.8/x) 10{21.8/x) 30{21.8/x) (3) (3)
Wet Sand
Reclamation 15(89.5/z) 38(89.5/z) 10(R9.5/z) 30(83.5/z) .3(89.5/z) .86(89.5/z)
Zinc
Casting Quench 15(5.35/x) 38(5.35/x) 10(5.35/x) 30(5.35/x) {3) (3}
Die Casting 15{1.04/x} 38{1.04/x) 10{1.04/x) 30(1.04/x) .3(1.04/x} .86(1.04/x)
Melting Furnace
Scrubber 15(.243/y)  38{.243/y) 10(.243/y) 30(.243/y)}) .3(.243/y) B86(.243/y)
Mold Cooling 15{47.3/x) 38(47.3/x) 10(47.3/x) 30(47.3/x) (3) (3)

* A1l 30-Day Maximum and Daily Maximum limitations are in mg/1 units.

The annual average limitations are

in units of kg/1000 kkg (1b per million 1h) of metal poured except for the Wet Sand Reciamation, Dust

Collection Scrubber, and Melting Furnace Scrubher process segments.
process segments. the annual average limitations are in units of kg/62.3 miilion Sm3

In the case of the Tatter two
(ib per billion

SCF) of air scrubbed; in the case of the former process segment. the limitations are in units of kg/1000
kkg (1b per million 1b) of sand reclaimed.
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plant.

Total Phenols - Phenols as measured by the 4-aminoantipyrene method {4AAP).
Within the range of 7.0 to 10,0 at all times.
Not regulated at NSPS for this process segment.

Applicable to plants that cast primarily malleable iron where equal to or less than 3,557 tons of metal
are poured per year and to plants that cast primarily steel.

Actual normalized process wastewater flow (in gallons per 1,000 pounds of metal poured} for the specific

Y = Actual normalized process wastewater flow (in gallons per 1,000 SCF of air scrubbed) for the specific

plant.

Z = Actual normalized process wastewater flow (in galions per 1,000 pounds of sand reclaimed) for the specific

plant.



TABLE II-6 {Continued)

NSPS LIMITATIONS* COVERING NON-CONTINUOUS DIRECT WASTEWATER DISCHARGES

Copper Lead Zinc
Subcategory and 30-Day Daily 30-Day Daity 30-Day Daily
Process Segment _Max, Max, _Max. _Max. _Max. _Max. PR
Ferrous{5)
Casting Cleaning L16(5.35/x) .29(5.35/x) .39(5.35/x) .79(5.35/x) .56(5.35/x) 1.47(5.35/x) {2}
Casting Quench 16{5.7/x)  .29(5.7/x)} .39(5.7/x) J9(5.7/x)  .56{(5.7/x) 1.47(5.7/x) (2)
Dust Collection
Scrubber 16(.D9/y)  .29(.09/y) .39(.09/y) JJ9(.09/y)  .56{.09/y) 1.47(.09/y)} (2)
Grinding Scrubber = cmeecemmceecmcdmmeeeeaes No Discharge of Pollutants-------coommmmemcoc oo
Investment Casting L16{1320/x) .,29(1320/x) .39(1320/x) .79(1320/x) .56{(1320/x) 1.47{1320/x) (2)
Melting Furnace
Scrubber JA6(.427y)  .29(.42/y) .39(.42/y) .79(.42/y) .56{.42/y) 1.47{(.42/y)} (2)
Mold Cooling A6{17.7/x)  .29(17.7/x) .39(17.7/x) .79(17.7/x) .56(17.7/x) 1.47(17.7/x) {2)
Slag Quench J16(21.8/x) .29(21.8/x) .39(21.8/x) .79{21.8/x) .56{(21.8/x) 1.47(21.8/x) (2)
Wet Sand
Reclamatien 16{89.5/2) .,29(89.5/z) .39(89.5/z) .79(89.5/z) .56(89.5/z) 1.47(89.5/z) (2)
w Zinc
w Casting Quench .42(5.35/x)  L77(5.35/x) .26(5.35/x) .53(5.35/x) .29{5.35/x) .76(5.35/x} (2)
Die Castng A2(1.04/x)y L77(1.04/x) .26{1.04/x) .53{1.04/x} .29(1.04/x) .76(1.04/x) (2)
Melting Furnace
Scrubber L42(.2437y)y L T7{.243/y) .26(.243/y) .53(.243/y) .29(.243/y) .76(.243/y) (2)
Mold Cooling JA42(47.3/x) . 77(47.3/x) .26{47.3/x) .53(47.3/x) .29{47.3/x) .76(47.3/x) (2)

* A1l 30-Day Maximum and Daily Maximum limitations are in mg/1 units. The annual average limitations are

in units of kg/1000 kkg (1b per million 1b} of metal poured except for the Wet Sand Reclamation, Dust

Collection Scrubber, and Melting Furnace Scrubber process segments. In the case of_the latter two

process segments. the annual average limitations are in units of kg/62.3 million sm3 (1b per billion

SCFY of air scrubbed; in the case of the former process segment, the 1imitations are in units of kg/1000

kkg {1b per million 1b) of sand reclaimed.

Total Phenols - Phenols as measured by the 4-aminnantipyrene method (4AAP}.

Within the range of 7.0 to 10.0 at all times.

Not regulated at NSPS for this process segment,

Applicable to plants that cast primarily malleable iron where equal to less than 3,557 tons of metal

are poured per year and to piants that cast primarily steel.

X = Actual normalized process wastewater flow (in gallons per 1,000 pounds of metal poured) for the specific
plant.

Y = Actual normalized process wastewater flow (in gallons per 1.0D0 SCF of air scrubbed) for the specific
plant,

Z = Actual nommalized process wastewater flow {in gallons per 1.000 pounds of sand reclaimed)} for the specific

plant,
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TABLE II-7
PSES LIMITATIONS* COVERING CONTINUOUS INDIRECT DISCHARGES

e 0il & Grease(1)  Phenols(2) Copper. lead ZLinc
Subcategory and 30-Day Daily ~30-Day Dafly 30-Day Daily 30-Day Daily 30-Day Daily 30-Day Daily
Process Segment _Max.,  Max., Max.  Max. Max. _Max. Max,  Max., Max.  Max. Max, _Max., pH
Aluminum
Casting Cleaning {4} (4} (4) (4) (4) {4) 0421  .0771 .039 .0791 .0431 .114 (3)
Casting Quench .0095  .029 .121 .363 (4) (4) .0051  .0093 .0047 .0096 ,0052 .0138 (3)
Die Casting .01 .0308 .0864  .259 .0026 .0074 .n036 .0066 .0034 .0068 ,0037 .0098 (3)
Dust Collection
Scrubber .2 .613 3.00 9,01 .09 .258 .126 .231 117 .237 .129 .343 (3}
Grinding Scrubber 0 semeemmmeemeeo-—weesme—aaono- No Discharge of Pollutants---—=-e---m-e——msoo—cmonoomocncammn e
Investment Casting 5.91 18.1 110 330 {4) (4) 4,63 8.48 4.3 8.7 4.74 12.6 (3)
Melting Furnace
Scrubber 2.6 7.97 39.1 117 1.17 3.36 1.64 3.01  1.52 3.09 1.68 4,45 (3)
Mold Cooling .304 .935 3.86 11.6 (4) {a) 162 .297  .151 .305 .166 .44 (3)
Copper
Casting Quench .0109 ,0335 .399 1.2 (4) (4) .0168 .0307 .0104 .0211 .0116 .0303 (3)
Direct Chiil Casting (4) (4) (4) {4) {4} {4) .506 .928 .314 639 .35 .916 (3)
Dust Collection
Scrubber .54 1.65 7.18 21.5 215 617 .301 553 .87 .38 .208 .545 (3)
Grinding Scrubber = w--emmem-orememooomaessooooooooo No Discharge of Pollutants--------=vu-- f——— e — e mmm
Investment Casting 8.29 25.4 110 330 {4) {4) 4,63 8.48 2.86 5.84 3.19 8.37 (3)
Melting Furnace
Scrubber 1.77 5.41 23.5 70.6 706 2.02 .988 1.81 .612 1.25 .673 1.79 {3)
Mold Cooling .14 .428 5.09 15.3 (4) {4) .214 392 .132 .27 .148 .387 (3)

* A1l limitations are in units of kg/1000 kkg (1b per million 1b) of metal poured except for the Wet Sand Reclamation,
Dust Collection Scrubber, and Melting Furnace Scrubber procegs segments. In the case of the latter two process
segments. the limitations are in units of kg/62.3 miltion Sm3 {1b per billion SCF) of air scrubbed; in the case of
the former process segment, the limitations are in units of kg/1000 kkg {1b per million 1b} of sand reclaimed.
Alternate monitoring parameter for TTO,

Total Phenols - Phenols as measured by the 4-aminoantipyrene method {4AAP),

Within the range of 7.0 to 10.0 at all times.

Not regulated at PSES for this process segment.
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TABLE T1I-7 (Continued)
PSES LIMITATIONS* COVERING CONTINUOUS INDIRECT DISCHARGES

TT0 0i1 & Grease{1l)  Phenols(2) Copper Lead Zinc
Subcategory and 30-Day Oaily 30-0Oay Daily 30-Day Daily 30-Day Daily 30-0ay 0Oaily 30-Day Oaily
Process Segment _PMax.  Max. Max.,  Max.  Max.  Max. Max.  Max. Max.  Max. Max, Max. pH
Ferrous(5)
Casting Cleaning (8) (4) (4) (4) {4) (4) .0071 ,0129 .01l6  .0237 .0165 .0437 (3)
Casting Quench .00838 .0257 .476 1.43 {4) (4) .0076 .0138 ,0124 ,0252 .0176 .0466 (3)
Dust Collection
Scrubber .664 2.04 7.51 22.5 225 646 .12 .218 195 .398 .278 .736 (3)
Grinding Scrubber = = sececemeemeeee e Ne Discharge of Pollutants-~cecemmmmm e e e
Investment Casting 4.3 13.2 110 330 (4) (4) 1.76 3.19 2.86 5.84 4,07 10.8 (3)
Melting Furnace
Scrubber 2,73 8.34 35 105 1.05 3.01 .561 1.02 911 1.86 1.30 3.44 (3)
Mold Cooling .026 .0797 1.48 4.43 (4) {4) 0236 ,0428 ,0384 ,0783 .0546 .145 {3)
Slag Quench .00838 .0257 1.82 5.46 (4) {4} .0291 0527 .,0473 .0964 0673 .178 (3)
¥Wet Sand
Reclamation .386 1.18 7.47 22.4 .224 642 .12 217 .194 .396  ,276 .732 (3}

* A1l limitations are in units of kg/1000 kkg (1b per million 1b) of metal poured except for the Wet Sand Reclamation,
Dust Collection Scrubber, and Melting Furnace Scrubber process segments, In the case of the latter two process
segments. the limitations are in units of kq/62.3 million Sm3 {1b per billion SCF} of air scrubbed; in the case of
the former process Segment, the limitations are in units of kg/1000 kkg (ib per million 1b)} of sand reclaimed,
Alternate monitoring parameter for TT0.

Total Phenols - Phenols as measured by the 4-aminoantipyrene method (4AAP}).

Within the range of 7.0 to 10.0 at all times.

Not regulated at PSES for this process segment.

Applicable to plants that are casting primarily ductile iron, to plants that are casting primarily maileable iron
vhere greater than 3557 tons of metal are poured per year, and to plants that are casting primarily gray iron where
greater than 1784 tons of metal are poured per year.

e T
NP Lo PO =
e e



TABLE 1I-7 {Continued)
PSES LIMITATIONS* COVERING CONTINUOUS INDIRECT DISCHARGES

TT0 0il & Grease(l) Phenols{2} Copper Lead Zinc
Subcategory and 30-Day Daily 30-Day Daily 30-Day Daily 30-Day Daily 30-Day Daily 30-Day Daily
Process Segment _Max., _Max,  Max,  Max. Max.  Max. Max.  Max. Max, Max. Max. Max. pH
Ferrous{6)
Casting Cleaning {4) {4) {4 (4) {4) {4) 0071  ,0129 .0174  .0353 .025 D656 {3)
Casting Quench .00838 0257  .476 1.43 (4) {4) .0076 .,0138 .0185 .0376 .D266 .0699 {(3)
Dust Collection
Scrubber .664 2.04 7.51 22.5 .225 .656 .12 .218  ,293 .593 .421 1.1 {3}
Grinding Scrubber = = meecemee e e No Discharge of Pollutants-==-emmm o e e
Investment Casting 4.3 13.2 110 330 {4) (4) 1.76 3.19 4.3 8.7 6.17 16.2 {3)
Melting Furnace
Scrubber 2.73 8.34 35 105 1.05 3.01 .561 1.02  1.37 2.77  1.96 5.15 {3)
Mold Cooling .026 0797 1.48 4.43 {4) {4} .0236 .0428 .0576 117  .0827 .217 {3)
S1ag Quench .00838 ,0257 1.82 5.46 (4) (a) .0291  ,0527 .0709 .144 .102 .267 (3)
Wet Sand
Reclamation .386 1.18 7.47 22.4 224 .642 12 217 .291 .59 .418 1.1 (3)
2 Tinc
Casting Quench 0304  ,093 A46 1.34 (4) {4) 0187  ,0344 0116 .0237 .012%9 .0339 (3}
Die Casting .0064  ,0196 0864  ,259 .0026  ,0074 ,0036 .0066 .0022 .0046 .0025 .0066 (3}
Melting Furnace
Scrubber 1.29 3.95 20.3 £0.8 .608 1.74  .852 1.56  .527 1.07 .588 1.54 (3)
Mold Cooling .268 821 3.94 11.8 {4) {4) .166 .304  ,103 .209 .114 .3 {3)

* A1l limitations are in units of kg/1000 kkg {1b per million 1b)} of metal poured except for the Wet Sand Reclamation,
Dust Collection Scrubber, and Melting Furnace Scrubber process segments. In the case of the latter two process
segments., the 1imitations are in units of kg/62.3 miilion sm3 {ib per billion SCF} of air scrubbed; in the case of
the former process segment, the Timitations are in units of kg/1000 kkg (1b per million 1b)} of sand reclaimed.

(1} Alternate monitoring parameter for TTO.

{2) Total Phenols - Phenols as measured by the 4-aminoantipyrene method {4AAP}.

{3) Within the range of 7.0 to 10.0 at all times.

(4) Not regulated at PSES for this process.

{6) Applicable to plants that are casting primarily steel, to plants that are casting primarily malleable iron where
equal to or less than 3557 tons of metal poured per year, and to plants that are casting primarily gray icon where
equal to or Tess than 1784 tons of metal are poured per year,
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Subcategory and
Process Segment

Aluminum

Casting Cleaning

Casting Quench

Die Casting

Dust Collection
Scrubber

Grinding Scrubber

Investment Casting

Melting Furnace
Scrubber

Moid Cooling

Copper
Casting Quench

Direct Chill Casting

Dust Collection
Scrubber

Grinding Scrubber

Investment Casting

Melting Furnace
Scrubber

Mold Cooling

TABLE II-8

PSNS LIMITATIONS* COVERING CONTINUOUS INDIRECT DISCHARGES

Phenols(2)

110 0i1 & Grease(l)
30-Day Daily 30-Day Daily
_Max.  Max., Max. Max,
(4) (4) (4) (4)
.0085  .029 121 .363
.01 .0308  .n8h4  .0259
.2 .613 3.00 9.01
5.91 18,1 110 330
2.6 7.97 39.1 117
.304 .935 3.86 11.6
.0109  .0335  ,399 1.2
(4) (4) (4) (4)
.54 1.65 7.18 21.5
8.29 25.4 110 330
1.77 5.41 23.5 70.6
.14 428 5.09 15.3

* A1l limitations are in units of kg/1000 kkg (1b per million 1b)} of metal poured except for the Wet
Dust Collection Scrubber, and Melting Furnace Scrubber process segments.
segments, the 1imitations are in units of kg/62.3 million Sm3

30-Day Datly

Lopper
30-Day Daily

Max.  Max. Max, = Max,
{4} {4) 0421 ,0771
(4) (4) .0051 ,0093
.0026 ,0074 .0036 .0066
.09 .258  .126 .231
Ne Oischarge of Pollutants
(4} (4) 4.63 8.48
1.17 3.36  1.64 3.01
{4) {4) .162 .297
{4} {4) .0168  ,0307
{4) (4) .506 .928
215 617 .301 .553
No Discharge of Pollutants
(4) {4} 4.63 8.48
.706 2.02  .988 1.81
{8) (8) .214 .392

Lead
3D-Day Daily

_Max.  Max.
039 L0791
.0047 L0096
0034 .0068
117 .237
4.3 8.7
1.52  3.00
.151 .305

.314 .639
.187 .38
2.86 5.84
.612 1.25
.132 .27

R s iy o g e W R ek
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Zinc

30-Day Daily

Max. Max. pH
L0831 (114 (3)
.0052 .0138 {3)
.0037 .0098 (3)
.129 .343 {3)
4.74 12.6 (3)
1.68 4.45 {3)
.166 A4 {3)
.0116 .0303 (3)
.35 916 {3)
.208 545 {3)
3,19  8.37 (3)

Sand Reclamation,

In the case of the latter two process
{1b per billion SCF} of air scrubbed; in the case of

the former process segment. the limitations are in units of kg/1000 kkg {1b per million 1b) of sand reclaimed.

A
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Mternate monitoring parameter for TTOQ,
Total Phenols - Phenols as measured by the 4-aminoantipyrene method (4AAP).
Within the range of 7.0 to 10.0 at all times.

Not regulated at PSNS for this process segment.



TABLE I1-8 (Continued)
PSNS LIMITATIONS* COVERING CONTINUCUS INDIRECT DISCHARGES

170 0il & Grease{1) Phenols{2) Copper Lead Zinc
Subcategory and 30-Day Daily 30-Day Daily 30-Day Dafly 30-Day Daily 30-Day Daily 30-Day Daily
Process Segment Max,  Max.  Max, = Max,  Max. Max. Max.  Max. Max.  Max., Max, _Max. pH
Ferrous({5)
Casting Cleaning {4} {4} {1 {4) {4) {4) L0071  .0128 .0116  .0237 .0165 .0437 {3}
Casting Quench .00838 0257 A76 1.43 {4} (4} 0076 ,0138 ,0124 ,0252 .0l76 .0466 (3}
Dust Collection
Scrubber 664 2.04 7.51 22.5 .225 -646 .12 .218 .1956 .398 .278 .736 {3)
Grinding Scrubber = = cmceemmcmemmmeeee No Discharge of Pollutants-—---—mmoemcm e e n
Investment Casting 4.3 13.2 110 330 {4} {4} 1.76 3.19 2.86 5.84 4.07 10.8 {3}
Melting Furnace
Scruhber 2.173 B.34 35 105 1.05 3.01 561 1.02 .§11 1.86 ~ 1.30 3.44 (3)
Mald Cooling 026 .0797 1.48 4.43 {(4) {4) 0236 .0428 .0384 .0783 .0s46 .145 {3)
Slag Quench .N0838 .0257 1.82 5.46 {4) {(4) .0291 .0527 .0473 .0964 ,0673 .178 {3)
Wet Sand
Reclamation .386 1.18 7.47 22.4 224 .642 12 L217 -194 .396 .276 732 {3}

* A1l timitations are in units of kg/1000 kkg {1h per million 1b) of metal poured except for the Wet Sand Reclamation,
Dust Collection Scrubber, and Melting Furnace Scrubber procegs segments. In the case of the Tatter two process
segments. the limitations are in units of kg/62.3 mitlion Sm° {1b per billion SCF) of air scrubbed; in the case aof
the former process segment. the Timitations are in units of kg/1000 kkg {Ib per million 1b} of sand reclaimed.
Alternate monitoring parameter for TTO.

Total Phenols - Phenols as measured by the 4-aminoantipyrene method {4AAP).

Within the range of 7.0 to 10.0 at all times.

Not regulated at PSNS for this process segment.

Applicable to plants that are casting primarily ductile iron, to plants that are casting primarily malleable iron
where greater than 3557 tons of metal are poured per year, and to plants that are casting primarily gray iron where
greater than 1784 tens of metal are poured per year.
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TABLE II-8 (Continued)

PSNS LIMITATIONS* COVERING CONTINUOUS INDIRECT OISCHARGES

110 0il & Grease(1)  Phenols(2) Copper Lead Zinc
Subcategory and 30-Day Daily 30-Day Daily 30-Day Daily 30-Day Oaily 30-Day Daily 30-Day Daily
Process Segment Max. Max. Max, _Max.,  Max.  Max, Max.  Max. Max. Max. Max. Max. pH
Ferrous(6)
Casting Cleaning (1) {(3) (4) (4) (4) (a) L0071  .0129 .0174  .0353 .025 L0656  (3)
Casting Quench .00838 ,0257 .476 1.43 (3) (4) 0076  ,0138 .0185 .0376 .0266 .0699 (3)
Dust Collection
Scrubber .664 2.04 7.51 22.5 225 656 .12 218,293 593 421 1.1 (3)
Grinding Scrubber = 0 ~eeemm e No Discharge of Pollutants-—--weemmmm e
Investment Casting 4.3 13.2 110 330 {8) (4) 1.76 3.1 4.3 8.7 6.17 16.2 (3)
Melting Furnace
Scruhber 2.73 8.34 35 105 1.05 3.01 .561 1.02 1.37 2.77 1.96 5.15 (3)
Mold Cooling .026 L0797 1.48 4.43 {4) {4) .0236 .0428 .0576 ,117 .0827 .217 (3)
STag Quench .00838 .0257 1.82 5.46 (8) {4} .0291  ,0527 0709 ,144 ,102 .267 (3)
Wet Sand
Reclamation .386 1.14 7.47 22.4 224 642 12 .217 .291 .59 418 1.1 (3)
@ Zinc
Casting Quench .0304 .093 Ad6 1.32 (%) (4) .0187 .0344 .0116 ,0237 .0129 .0339 (3)
Die Casting .0064 .0196 .0864 .259 .0026 .0074 .0036 .0066 .,0022 .0046 .0025 .0066 (3)
Melting Furpace
Scruhher 1.29 3.95 20.3 60.8 .608 1.74  .852 1.56 .527 1.07 588 1.54 {3)
Mold Cooling .268 .821 1.94 11.8 (4) (4) 166 .304 ,103 209 114 .3 (3

* AlT Timitations are in units of kg/1000 kkg {1b per million 1b) of metal poured except for the Wet Sand Reclamation,
Dust Collection Scrubber, and Melting Furnace Scrubber process segments. In the case of the latter two process
segments, the limitations are ip units of kg/62.3 million Sm> (1b per billion SCF) of air scrubbed; in the case of
the former process segment, the limitations are in units of kg/100D kkg (1b per million 1b) of sand reclaimed.

{1} Alternate monitoring parameter for TTO.

{2) Total Phenols - Phenols as measured by the 4-aminoantipyrene method {4AAP),

(3) Within the range of 7.0 to 10.0 at all times.

{4) Not regulated at PSNS for this process segment,

(6) Applicable to plants that are casting primarily steel, to plants that are casting primarily maileable iron where
equal to or less than 3557 tons of metal or poured per year, and to plants that are casting primarily gray iron
where equal to or less than 1784 tons of metal are poured per year.






SECTION III

INTRODUCTION

LEGAL AUTHORITY

Effluent limitations guidelines and standards are being
promulgated for the metal molding and casting point source
category under authority of Sections 301, 304, 306, 307, and 501
of the Federal Water Pollution Control Act, as amended {the Clean
Water Act or the Act). The following paragraphs describe the
Clean Water Act and subsequent Settlement Agreement that provide
the legal basis for this rulemaking.

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." 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)(l)(A); and by July 1, 1984,
these dischargers were required to achieve effluent limitations
requiring the application of the best available technology
economically achievable (BAT), Section 301 (b){2){A). According
to the Act, BAT should result in reasonable £further progress
toward the national goal of eliminating the discharge of all
pollutants. New industrial direct dischargers were required to
comply with Section 306 new source performance standards (NSPS),
based on the best available demonstrated technology; and new and
existing sources that introduce pollutants into publicly owned
treatment works (POTWs) were subject to pretreatment standards
under Sections 307 (b) and (c) of the Act. Direct dischargers
are those plants that discharge pollutants into navigable waters
of the United States. Plants that introduce pollutants into
POTWs are called indirect dischargers. The requirements for
direct dischargers were to be incorporated into National
Pollutant Discharge Elimination System (NPDES) permits issued
under Section 402 of the Act; however, pretreatment standards
were made enforceable directly against any owner or operator of a
facility that is an indirect discharger.

Although Section 402 (a)(l) 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 on national requlations promulgated
by the Administrator of EPA., To this end, Section 304 (b) of the
Act required the Administrator to promulgate regulations
providing gquidelines for effluent limitations setting forth the
degree of effluent reduction attainable through the application
of BPT and BAT. Moreover, Section 306 of the Act required
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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 regulations for
designated industrial 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 EPA was unable to promulgate many of these regulations by the
dates contained in the Act. As a result, EPA was sued in 1976 by
gseveral environmental groups. In gsettlement of this lawsuit, EPA
and the plaintiffs executed a Settlement Agreement, which was
approved by the Court, This Agreement required EPA to develop a
program and adhere to a schedule for promulgating, for 21 major
industries, BAT effluent limitations, pretreatment standards, and
new source performance standards for 65 toxic pollutants and
clagses of pollutants. (See Natural Resources Defense Council,
Inc. wv. Train, 8 ERC 2120 {(D.D.C. 1976), modified, 12 ERC 1833
(D.D.C. 1979}, modified by Orders dated October 26, 1982, August
2, 1983, January 6, 1984, July 5, 1984, and January 7, 1985)

The Clean Water Act amendments of 1977 incorporated several of
the basic elements of the Settlement Agreement program for
priority pollutant 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 toxic pollutants and classes of
pollutants which Congress declared toxic under Section 307 {a) of
the Act. The 1977 Amendments to the Clean Water Act added
Section 301(b}{2}{(E}, establishing "best conventional pollutant
control technology" (BCT) for the discharge of conventional
pollutants from existing industrial point sources. Section
304(a){4) designated the following as conventional pollutants:
BOD, TSS, fecal coliform, pH, and any additional pollutants
defined by the Administrator as conventional. The Administrator
designated oil and grease a conventional pollutant on July 30,
1979 (44 FR 44501). Likewise, EPA's programs for new source
performance standards and pretreatment standards are now aimed
principally at toxic pollutant control. Moreover, to strengthen
the toxic pollutant control program, Congress added Section 304
{e) to the Act, authorizing the Administrator to prescribe best
management practices {BMPs) to prevent the release of toxic and
hazardous pollutants from plant site runocff, spillage or leaks,
sludge or waste disposal, and drainage from raw material storage
associated with, or ancillary to, the manufacturing or treatment
process.

Background - Prior Regulations

There are no prior promulgated regulations applicable to this
point source category. On November 15, 1982, EPA proposed
regulations to 1limit the discharge of process wastewater
pollutants from metal molding and casting plants to waters of the
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United States and into publicly owned treatment works ({POTWs).
(See 47 FR 51512.) After proposal, the Agency conducted an
extensive program to verify its data base, and sampled wastewater
treatment systems employed at metal molding and casting plants.

A notice of availability was published on March 20, 1984 {49 FR
10280), to make available for public review additional data and
information gathered after proposal. The notice also summarized
preliminary analyses of the supplemented data base and EPA's
assessment of how these data and analyses would influence the
final regulations. However, some of the data and analyses were
not completed in time for the March 20 notice. A second notice
of availability was published on February 15, 1985 (50 FR 6572)
in order to make available for public comment these additional
data and the results of certain technical and economic analyses.

SUMMARY OF METHODOLOGY

The Agency has gathered background information and supporting
data for this regulation since 1974. & substantial portion of
the data gathering and analysis efforts occurred before the
regulation was proposed. Additional data were obtained after
proposal and analyses were performed using these data. These
additional data and the results of the analyses were made
available for public comment.

The initial methodology and data gathering efforts used in
developing the proposed metal molding and casting regulation were
summarized in the preamble to the proposed regulation (47 FR
51512; November 15, 1982) and were described in detail in the
Proposed Development Document for Effluent Limitations Guidelines
and Standards for the Metal Molding and Casting (Foundries) Point
Source Category, EPA, 440/1-82-070b, November, 1982).

In summary, before proposal, EPA studied the metal molding and
casting category to determine whether differences in the raw
materials, final products, manufacturing processes, equipment,
age and size of plants, water use, wastewater characteristics, or
other factors required the development of separate effluent
limitations gquidelines and standards for different segments {or
subcategories) of the category. This study included the
identification of raw waste characteristics, sources and volumes
of water used, processes employed, and sources of wastewater.
Sampling and analysis of specific wastewaters enabled EPA to
determine the presence and concentration of pollutants in
wastewater discharges.

EPA also identified wastewater control and treatment technologies
for the metal molding and casting category. The Agency analyzed
data on the performance, operational constraints, and reliability
of these technologies. In addition, EPA considered the impacts
of these technologies on air quality, scolid waste generation,
water scarcity, and energy requirements,
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The Agency estimated the costs of each control and treatment
technology considered using cost equations based on standard
engineering analyses. EPA derived control technology costs for
model plants representative of the metal molding and casting
plants in the Agency's data base. The Agency then evaluated the
potential economic impacts of these costs on the category.

The Agency also developed a financial profile for model plants
representative of the plants in EPA's data base using production
data from Data Collection Portfolios {(DCPs} and financial data
from publicly available sources. Using financial information and
compliance cost estimates, the impacts of the proposed
regqulations on plants with a discharge were determined. Those
impacts were extrapolated to the estimated total number of plants
in the metal molding and casting category that discharge
wastewaters directly or indirectly to navigable waters.

Following publication of the proposed regulations on November 15,
1982 (see 47 FR 51512), the Agency received numerous comments. A
number of significant issues were raised by the commenters; these
included the feasibility of complete recycle, the validity of the
data base supporting complete recycle, the treatment
effectiveness data base, the magnitude of the discharges from die
casting operations, the accuracy of EPA's estimates of compliance
costs, and the projected economic impacts of the proposed
regulations. Comments relating to these issues prompted the
Agency to verify its technical data base and to reconsider many
aspects of the proposed regulations.

After a review of the data bage, the Agency corrected, as
appropriate, the errors noted in the c¢omments relating ¢to
previously-reported data. As part of these efforts, the Agency
made a number of comment verification requests to plants that
submitted comments on the proposed regulations or were cited
specifically in comments submitted by others. These comment
verification activities are discussed in the Agency's first
notice of availability and request for comments published in the
Federal Register on March 20, 1984 at 49 FR 10280. Also
discussed in the March 20, 1984 notice are the results of the
Agency's analyses of the supplemented data base and any
appropriate modifications to or confirmations of the underlying
facets of the proposed requlations. The Agency also solicited
comments and information concerning a number of other aspects of
the rulemaking.

On February 15, 1985, the Agency published, at 50 FR 6572,
another notice of availability and request for comments
concerning additional data that were gathered and analyses that
were completed after March 20, 1984. In the February 15 notice,
the Agency summarized the major issues raised in comments on its
March 20, 1984 notice and requested additional specific
information.
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The Agency has reviewed all information received since its
November 15, 1982 proposal and the publication of the two notices
of availability just described. EPA used the new data and
information to analyze and respond to public comments. To the
extent that new information confirmed arguments made by
commenters, EPA revised 1its regulatory options and performed
additional analyses to evaluate the revised options. These
additional analyses and the regulatory options considered by EPA
as the bases for the final regulations are discussed in more
detail in later sections of this document,

Upon consideration of all available information, EPA identified
various control and treatment technologies as BPT, BAT, NSPS,
PSES, and PSNS. The final regulations, however, do not require
the installation of any particular technology. Rather, they
require achievement of effluent 1limitations and standards
representative of the proper application of these technologies or
equivalent technologies. A plant‘’s existing controls should be
fully evaluated, and existing treatment systems fully optimized,
before commitment to any new or additional in-plant or end-of-
pipe treatment technology.

DATA GATHERING EFFORTS

This section describes in more detail EPA's efforts to collect
and evaluate technical data during the development of regulations
for the metal molding and casting point source category. The
section is organized chronologically.

Pre~Proposal

Review of Existing Data

Initially, all existing information on the metal molding and
casting industry was collected from previous EPA foundry studies,
literature sources, trade journals, inquiries to EPA regional and
state environmental authorities, and from raw material and
equipment manufacturers and suppliers. These sources provided
information on industry practices and wastewater generation, and
gave direc~tion to the effort of collecting additional data.

Previous Studies. Previocus Federal government contracted studies
of the foundry category were examined. These studies were
prepared by Cyrus Wm. Rice Division of NUS Corporation under
Contract No. 68-01-1507 and A.T. Kearney and Company, Inc. for
the National Technical Information Service, U.S., Department of
sommerce, PB-207 148. These studies provided data on the types
of metals cast, plant size, geographic distribution,
manufacturing processes, waste treatment technology, and raw and
treated process wastewater characteristics at specific plants.

Literature Survey. Published 1literature in the form of
handbooks, engineering and technical texts, reports, trade
journals, technical papers, periodicals, and promotional
materials were examined, Those sources used to provide
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information for this study are listed in Section XIV. In
addition, the "Metal Casting Industry Directory" {a Penton
Publication} provided information on the number, size, and
distribution of foundry operations, as well as plant
characteristics.

Regional and State Data. EPA Regional offices and State
environmental agencies were contacted to obtain permit and
monitoring data on specific plants. The EPA’'s Water Enforcement
Division's "Permits Compliance System" was used as another
mechanism to identify and gather additional information on metal
molding and casting plants.

Raw Material Manufacturers and Suppliers. Manufacturers and
suppliers of foundry raw materials and process chemicals, such as
core binders and mold release agents, were contacted for
information about the chemical compositions of their products.
Since many of these materials are considered proprietary by the
vendor, only generic information was obtained about these
products. From this information, predictions were made as to the
possible introduction of toxic pollutants into metal molding and
casting process wastewaters due to the presence of these
materials in the facility work area.

Equipment Manufacturers and Suppliers. Manufacturers and
suppliers of foundry process and pollution control equipment were
contacted to obtain engineering specifications and technical
information on metal molding and casting manufacturing processes
and air and water pollution control practices.

Sampling Data - The 1974 Sampling Effort,. In 1974, the Agency
visited and collected wastewater samples at 19 ferrous foundries
as part of the rulemaking effort for the iron and steel point
source category. Analyses were performed on these samples to
determine concentrations of conventional pcllutants, 4AAP
phenolics, cyanide, ammonia, and some metals. These existing
data were also reviewed in the early stages of this rulemaking
effort.

A preliminary review of the data that existed at the start of
this study indicated the need for more extensive plant data. The
needed data were collected through the use of the industry survey
and sampling program, described below.

Data Collection Portfolio

A questionnaire, or data collection portfolio (DCP), was designed
to collect information about all types of plants engaged in metal
molding and casting. Information was solicited about plant size,
age, historical production, number of employees, type of metal
cast, manufacturing processes, water usage, raw material and
process chemical usage, wastewater generation, wastewater
treatment, characteristics of the plant's raw and treated
wastewater, land availability, and other pertinent factors.
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The Penton "Metal Casting Industry Directory", which identifies
4,400 metal molding and casting operations, was used as the
primary basis for the selection of plants to be included in the
survey. The actual plant selection is described in greater
detail 1in the Administrative record for this rulemaking. After
reviewing existing treatment processes, in-process control
trends, information available in the Penton casting industry
directory, and other data, a total of 1,269 plants were surveyed
using the DCP questionnaire {approximately 29 percent of the
total plant population identified in the Penton census in 1977}.
Penton Census information used in the selection of plants to be
surveyed is summarized in Table III-1.

In addition to the distribution of plant surveys described above,
metal molding and casting DCPs were mailed to 226 plants engaged
in the casting of lead, These plants proved to be primarily
involved 1in the manufacturing of lead batteries and have been
assigned to the battery manufacturing point source category.

General summary tables included in the Administrative record for
this rulemaking provide summaries of the plant survey data.

Sampling and Analytical Program - 1977 to 1979

In 1978, EPA performed a more thorough sampling and analysis
program. Unlike the 1974 effort described under "Review of
Existing Data", which was conducted as part of the rulemaking
effort for the iron and steel category, this later effort was
conducted specifically to collect information and data for use in
the development of effluent limitations and standards for the
metal molding and casting point source category. The following
distribution of facilities was sampled: three aluminum casting
plants, four copper casting plants, eight iron and steel casting
plants, one lead casting plant, one magnesium casting plant, and
cone zinc casting plant. 1In addition, three plants that cast both
aluminum and .zinc were sampled. During the 1978 sampling and
analysis effort, EPA analyzed representative wastewaters from
these plants for the presence and gquantities of the toxic
pollutants 1listed in Section 307(a) of the Clean Water Act, as
well as for several conventiconal and nonconventional pollutants.

The plants chosen for sampling were selected to provide a
representative cross-section of the manufacturing processes,
types of metal cast, and wastewater treatment present in the
category. Before visiting a plant, EPA reviewed available
information on manufacturing processes and wastewater treatment
at that plant. The Agency then selected sample points from which
process wastewaters and treated effluent would be collected E£or
analysis, Prior to each sampling visit, the Agency prepared,
reviewed, and approved a detailed sampling plan showing the
selected sample points and the overall sampling procedures.,

In general, samples were taken on three consecutive days of plant
operation. Raw wastewater and treated effluent samples were
collected, as well as samples of the plant intake water.
Wherever possible, samples were collected by an automatic, time-

47



series compositor over three consecutive operational periods (8
to 24 hours per period at most plants). When automatic
compositing was not possible, grab samples were taken and
composited manually.

Full details of the sampling and analysis program and the data
derived from that program are presented in Section V of this
document.

All of the data obtained from both the 1974 and the later
sampling effort were analyzed to determine process wastewater
characteristics and mass discharge rates for each sampled plant.

Proposal and Solicitation of Comments

The DCP survey responses, along with additional data, were used
as the basis of the November 15, 1982 proposed regulation. The
purpose of that action was the proposal of effluent limitations
guidelines and standards controlling wastewater discharges to
waters of the United States and into POTWs from metal molding and
casting (foundry) facilities (47 FR 51512).

Additional comments and information on six specific issues were
solicited as part of the notice of proposed rulemaking (see
Section XXIV; 47 FR 51529 and 51530). Comments and data were
sought on: 1) small plant production, employment, sales,
revenues, and capitalization and on the EFinancial profiles Eor
all plants developed in the economic methodology; 2) the ability
to operate processes properly at complete recycle/no discharge
(100 percent recycle); 3) long-term raw and treated effluent
analytical data for plants with well-operated lime and settle
treatment systems with 90 percent recycle of treated process
wastewater from casting processes with proposed limitations and
standards of no discharge of process wastewater pollutants; 4)
the Agency's comparisons between 100 percent recycle and the two
discharge alternatives of 90 percent and 50 percent recycle for
15 process segments; 5) the feasibility of substituting non-toxic
process chemicals for process chemicals which may contain toxic
organic pollutants; and 6) economic information, not only on
plant closures and Jjob losses, but also on modernization or
expansion plans, ability to pass price increases through ¢to
customers, plant profitability, the need for additional employees
to operate and maintain pollution control equipment,
international competitiveness, the availability of less costly
control technology, and information that would be helpful in
developing the definition of a "small" plant.

Comments Received in Response to the Proposed Regulation
The Agency received numerous comments on the proposed regulation.

These comments criticized data and analyses that were fundamental
to the requlation and prompted the Agency to verify its data base

and to reconsider many aspects of the regulation. Interested
persons are urged to review the rulemaking record for a complete
understanding of the many issues raised in comments. Discussed
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below are those issues that appeared to be of greatest concern to
commenters and that warranted further study by the Agency.

Feasibility of Complete Recycle. The most prevalent comment
received by EPA in response to the proposed regulation was that
the proposed requirement for complete recycle with no allowance
for wastewater discharge was not feasible technically. It was
asserted that recycle systems must have discharge ("blowdown") to
remove dissolved solids and other pollutants which would
otherwise build up in these systems, causing scaling and
corrosion. Commenters asserted that sophisticated technology
(e.g., reverse osmosis, 1lon exchanqge, etc.} was necessary to
achieve complete recycle and that these technologies were not
demonstrated in the industry. Further, it was asserted that the
feasibility of recycle systems to achieve complete recycle 1is
dependent upon the dissolved solids content of the intake water
supply available to individual plants to make-up for water losses
such as evaporation and moisture removed in sludges.

Data Base Supporting Complete Recycle. Trade associations and
some members of industry asserted that numerous individual plants
indicated by EPA to demonstrate complete recycle with no
discharge were misrepresented in the data base. These commenters
asserted that most of the plants in EPA's data base which employ
wastewater recycle systems have periodic discharges to allow
equipment maintenance and repair, regular removal of "wet”
sludges, "discharges" to groundwater, discharges that are removed
for off-site disposal by contract haulers, and discharges to
adjacent industrial treatment facilities. As such, commenters
claimed that these plants do not demonstrate the proposed
requirement for complete recycle with no discharge.

Treatment Effectiveness Data Base. A number of comments on the
proposed regulation 1indicated that the Agency did not wuse an
appropriate basis for establishing effluent limitations for those
process segments where discharges were allowed. It was asserted
that the Agency's use of the Combined Metals Data Base (the data
base from well operated lime and settle treatment systems, used
in other industries, that was used to establish lime and settle
treatment effectiveness for the metal molding and casting
industry at proposal) was aot appropriake because these data
represent treatment of wastewaters from industries whose
wastewaters are not comparabls to wastawaters from the metal
molding and casting industry.

Mass-Based Effluent Limitations and Standards. Some commenters
indicated that effluent limitations and steandards for the metal
molding and casting industry should be based on allowalble
concentration—-based limitations, rather +han mass—-based
limitations. Further, 1t was assertasd that there was no wvalid
statistical relationship between tne mass of pollutants
discharged and the mass of metal poured (or any other production
normalizing parameter).
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Die Casting. EPA received many comments which asserted that die
casting operations discharge very small quantities of wastewaters
and, therefore, that die casters should not be regulated.

Compliance Costs. Many commenters asserted that EPA's estimates
of the cost to comply with the proposed regulations were
understated substantially. These commenters asserted that the
true cost of complying with the proposed regqulations was
substantially in excess of $100 million per year.

Economic Impact. Many commenters indicated that the Agency'’s
economic analysis vastly understated the impact of the proposed
regulations because it did not consider the major downturn in the
economy since 1979, the consegquent reduction in demand for cast
products, and the general state of the industry (profits, reduced
employment, and significant plant closures). Also, it  was
asgserted that EPA did not consider the impact of foreign imports
in the analysis. In a similar vein, it was asserted that EPA did
not adequately consider the impact of the proposed regulation on
small plants. It was suggested that all small plants, as defined
by the Small Business Administration (SBA), should be exempted
from complying with the regulations.

Data Gathering Efforts in Response to Comments Received on the
Proposal

After proposal, the EPA conducted an extensive program to respond
to comments received. This often included gathering additional
data in order to supplement the preproposal data base or to
verify comments received on the proposal. These data gathering
efforts are described below.

Numerous comments and public hearing statements raised 1issues
pertaining to the feasibility of complete recycle and the die
casting segments of the metal molding and casting category. In
response to these comments, the Agency contacted all plants
considered to have systems with complete recycle and all die
casting plants that submitted comments and requested that they
support their assertion that they should be excluded from
regulation because their discharges are environmentally
inconsequential. Numerous requests also were made to die casting
plants and to other metal molding and casting plants to obtain
{1} long term data on the performance of wastewater treatment
systems, {2} cost data on existing treatment systems and
technology believed necessary to comply with the proposed
requlation, (3) information and data on the technical feasibility
of complete recycle/no discharge systems, {4} confirmation of
discharge status and previous submissions (DCP's and telephone
surveys) by all plants included in EPA data base as having
complete recycle with no discharge {except those plants known to
have closed), and {(5) metal molding and casting process data,
including flow data, where none was previously available to
provide a basis for interpreting other data submissions, and
related information, The formats and a number of the specific
inquiries used in these requests were developed, in part, with
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the cooperation of the American Foundrymen's Society (AFS) and
the American Die Casting Institute (ADCI).

The data and information received as a result of this
solicitation were used to characterize the wastewaters from die
casting operations and estimate their volume, as well as to
supplement the Agency's body of information on recycle and
treatment systems as applied to die casting plants.

In addition, 13 plant visits were made by the Agency in order to
observe die casting operations and in-place treatment
technologies. One of these visits led to a three day sampling
visit which allowed the Agency to collect additional analytical
data on die casting wastewaters. This visit supplemented data
gathered by sampling visits at five other die casting facilities
prior to proposal of the regulations.

In response to comments received on the data base supporting the
feasibility of complete recycle, EPA requested all plants with
processes identified as having complete recycle with no discharge
to verify the status of recycle and discharge, except where
plants were known to be closed and could not be contacted. In
many instances this request was accompanied by copies of the
previously completed DCPs and telephone surveys (as appropriate)
which had led to no discharge findings for each of these plants,
and an explanation of what was considered "complete recycle" for
purposes of these regulations.

The results of this survey were used to supplement the EPA's
water use data base, especially the number of plants achieving no
discharge. Recycle rate data were included along with data
previously in the record from DCPs and plant visits and used to
ascertain the recycle rates which served as a basis for final
limitations.

The Agency alsoc performed a model analysis of recycle systems to
supplement and confirm industry data on demonstrated rates of
recycle and blowdown, if any. The recycle model analysis
methodology and results are discussed in detail in Section VII of
this document.

In response to comments on the treatment effectiveness data base,
the Agency collected a significant amount of data provided to EPA
or State agencies in discharge monitoring reports (DMRs). DMR
data include long—-term treated effluent guantities or
concentrations of pollutants discharged from active foundries,
The DMRs are a requirement of the National Pollutant Discharge
Elimination System and are submitted by individual plants to
inform State and Regional personnel of the plant's status
relative to compliance with its discharge permit.

DMR data were obtained from 75 foundries during the metal molding
and casting rulemaking effort. Although some of the data were
submitted to EPA by individual plants, the bulk of the data were
collected by the following method: First, states that had a large
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number of foundries were identified for efficiency in data
collection. Seven states and EPA Region 3 were chosen for data
collection trips. The seven states include Alabama, Connecticut,
Illinois, Michigan, New York, Ohio, and Wisconsin; Region 3
includes Delaware, the District of Columbia, Maryland,
Pennsylvania, Virginia, and West Virginia. The EPA offices of
these gtates and the Region 3 office in Philadelphia were then
visited by EPA’s contractor for purposes of data collection.

At the EPA offices, a review of all available NPDES files from
1980 through 1983 was conducted in order to ensure that all data
incorporated into EPA‘'s data base were representative of well-
operated treatment systems. A list of the specific criteria used
and details of the selection process can be found in the record
for this rulemaking. After a thorough review of the data, long-
term data from the discharge monitoring reports of 34 plants
remained. These data were included in the EPA's long-term data
base: certain of these data were used to develop treatability
levels that form the basis of the final regulations,

Finally, a third round of plant site and sampling visits was
undertaken in 1983. Thirty-three plants were visited, and seven
plants were sampled, Thirteen of these site visits and one of
the sampling visits were conducted at die casting plants, as
described above. Site or sampling visits were conducted for
several reasons: 1) to observe operations and treatment at die
casting plants; 2) to observe operations and treatment and to
collect data from small die casters and other small shops; 3) to
verify the discharge status of plants reported to have no
discharge, especially for air scrubbing operations; 4) to observe
high rate or complete recycle operations; 5) to collect data on
chemical addition and sedimentation treatment technology or on
chemical addition, sedimentation, and filtration technology; and
6) to collect water chemistry data for use in determining the
effects of water chemistry on a plant's ability to achieve high
recycle rates, A more detailed description of the sampling and
analysis program and the data derived from that program can be
found in Section V of this document.

March 1984 Notice of Availability of and Request for Comments

As a result of data gathering and wverification following
proposal, the Agency acquired a large amount of additional
information on which to base this rulemaking. On March 20, 1984,
the Agency published a Notice of Availability and Reguest for
Comments (49 FR 10280). In addition to requesting further
information on several of the proposal issues cited above, the
Agency solicited comments on the following: 1) verification of
the discharge status of plants in the Agency's data base
(especially those plants thought to be zero dischargers); 2) the
achievability of the recycle rates being considered by the Agency
if regulations were not based on complete recycle; 3) the
preliminary recycle model analysis performed by the Agency; 4)
the influence of multiple process operations on a plant's ability
to achieve a high rate of recycle; and 5) characteristics of
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wastewaters from die casting plants.
Comments Received in Response to the March 1984 Notice

The Agency received a number of comments on the March 20, 1984
notice of availability. Many of these comments reiterated
concerns expressed regarding the proposed regulation. Listed
below are those issues which appeared to be of greatest concern
to commenters.

Recycle Model Analysis. Trade associations and some members of
industry asserted that the Agency recycle model did not consider
central treatment of combined foundry process wastewaters and
whether central treatment would affect a plant's ability to
achieve high rate or complete recycle.

Environmental Assesgsment. The Small Business Administration and
trade associations requested that the Agency make available an
environmental assessment of metal molding and casting discharges.
These commenters stated that an environmental assessment would
confirm their assertion that many sources of process wastewaters
being considered by EPA should be excluded from regulation
pursuant to Paragraph 8 of the EPA-NRDC Consent Decree because of
the small quantities of pollutants discharged, especially by
small plants.

Treatment Effectiveness Data Base. A number of commenters stated
that treatment system performance data from plants in the metal
molding and casting industry should be used as the basis for
determining treatment effectiveness concentrations, rather than
the Combined Metals Data Base.

Production Normalizing Parameters. A number of comments made on
the proposed regulations were reiterated. These comments
objected to the Agency's use of tons of metal poured and tons of
sand used as preoduction normalizing parameters for relating
process wastewater flow and pollutant loads for wet scrubbers.
The production normalizing parameters are used in developing
mass—based limitations. The commenters again stated that the air
flow through these wet scrubbers (in units of 1000 standard cubic
feet ([scfml} should be used as the production normalizing
parameter.

Economic Analysis. EPA received comments on the March 20, 1984
notice, as it had on the proposal, that in view of the likelihood
of severe economic impact on small plants, EPA must undertake a
Regulatory Flexibility Analysis.

Data Gathering Efforts in Response to Comments Received on the
March 1984 Notice.

Much of the work conducted after March 1984 was a continuation of
efforts that had begun in response to comments on the proposed
regulation. Additional work was completed on the recycle model,
including analyses of the effect of make-up water quality, sludge
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moisture content, and central treatment on achievable recycle
rates.

In response to comments concerning production normalizing
parameters, a correlation anlaysis was completed for wet
scrubbers comparing water use to tons of metal poured, tons of
sand used, and air flow through the scrubber. The results of
this analysis prompted the Agency to establish air flow, in 1000
scf, as the normalizing parameter for all scrubber-based process
segments. Details of this analysis and complete results may be
found in the record for this rulemaking.

The Agency also continued its efforts to develop treatment
effectiveness concentrations based on plants in the metal molding
and casting category. Additional DMR data were obtained, and
added to the Agency's data base. Several alternative sets of
treatment effectiveness concentrations were developed; Section
VII describes these efforts in detail.

February 1985 Notice of Availability and Request for Comments

On February 15, 1985, a second Notice of Availability and Request
for Comments, (50 FR 6572) was published to make available to the
public the Agency's analysis of the additional data gathered and
analyses performed since publication of the March 1984 Notice.
Comments were solicited on several additional issues in the
second notice: 1) the high concentrations of lead and zinc
detected in treated effluents from metal molding and casting
plants employing lime and settle treatment; 2) the feasibility of
substituting dry scrubbing equipment for wet scrubbing equipment;
and 3) the production data used in the economic analysis.

Comments Received on the February 1985 Notice

Many of the comments received on the February 1985 Notice were
reiterations of concerns raised on the proposal and first notice,.
However, several new issues were raised regarding regulatory
flow rates and cost estimates. These are described below.

Applied Flow Rates. The Agency received comments on the February
15, 1985 notice which questioned the decreases in some applied
flow rates from those published in the March 20, 1984 notice.
The process segments specifically noted as having applied flows
that decreased were as follows: aluminum die casting, aluminum
mold cooling, copper direct chill casting, and zinc die casting,
Other comments questioned applied flow rates for certain other
process segments and stated that they should be increased. These
include the ferrous melting furnace scrubber, ferrous dust
collection, and the zinc melting furnace scrubber process
segments. Applied flow data for specific plants with wet
scrubbers also were questioned.
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Finally, a few commenters stated that cupola melting furnaces
that have been 1installed recently have been designed with
recuperative energy recovery; they asserted that the normalized
applied flow for these new cupolas is much higher than the
applied flow allowed by EPA for the ferrous melting furnace
scrubber process segment {see Appendix A, February 15, 1985
notice at 50 FR 6579). It was further asserted that additional
flow allowances were necessary for multiple venturis, gquenchers,
after coolers, £fan washes, and other ancillary water used in a
scrubber system described by one commenter.

Compliance Costs. The cost comments received on the February 15,
1985 notice focused more narrowly on certain aspects of the
costs, s8uch as the cost of monitoring for regulated pollutant
parameters, operation and maintenance labor requirements, and
segregation of noncontact waters from process wastewaters., Cne
commenter, in reviewing the compliance costs for small plants,
commented that the Agency's model plant investment costs were
correct.

Data Gathering Efforts in Response to Comments on the February
1985 Notice.

Most of the work on the regulation performed after February 15,
1985, focused on properly analyzing the large amount of existing
data and on incorporting the results into the regulation, rather
than on gathering new data. However, two data gathering efforts
were undertaken; these are described below.

The first effort was a result of the Agency's endeavor to develop
treatment effectiveness concentrations based on data from metal
molding and casting plants. The Agency's preference was to base
the concentrations on data from EPA sampling, and on DMR data
which had been confirmed by actual sampling data. An attempt was
made to confirm as much of the DMR data as possible.

After screening the available DMR reports to determine those
plants that have well-operated 1lime and settle treatment
receiving metal molding and casting wastewater, the Agency sent
letters requesting additiconal supporting data and documentation
to four plants. EPA requested that each plant submit data from
short-term (three days) sampling and analysis of its treatment
system influent {(raw) and effluent. EPA received short-term
sampling data from three of the four plants. One cof the four
plants did not sample its wastewaters because the data requested
were already available without sampling. Based upon these data
and documentation, the Agency determined that DMR data for three
of the four plants could be considered confirmed and used in the
development of final effluent limitations and standards. Data
for one of the plants could not be used due to the presence of
excessive quantities of noncontact cooling water commingled with
process wastewaters in the plant's treatment system. The
expanded EPA and confirmed DMR data base, including the data from
these three plants, was used to establish lime and settle
treatment effectiveness concentrations for the final requlations.

55



The seccnd data gathering effort conducted after publication of
the February 15 Notice was undertaken as a result of comments
raceived concerning melting furnace scrubber flow rates.
Commenters asserted that 1) additional flow allowances were
necessary for multiple stage scrubbers and for scrubbers with
ancillary water use, such as after coolers and fan washing; 2)
recently installed cupolas designed with recuperative energy
recovery or with below-charge gas take-off systems require a
higher applied flow.

In response to these comments, the Agency reviewed available data
and also contacted by telephone several plants, as well as
manufacturers of those cupola systems and manufacturers of
melting furnace scrubbers. The conclusions, reached by data
examination and supported by the vendor contacts, were: 1)
multiple stage scrubbers do indeed require higher applied flow
rates, and 2} the presence of recuperative energy recovery
systems on a melting furnace does not increase scrubber water
requirements significantly. These conclusions were incorporated
into the final regulation.

DESCRIPTION OF THE METAL MOLDING AND CASTING (FOUNDRY) INDUSTRY

The unique feature of the metal molding and casting industry is
the pouring or injection of molten metal into a mold, with the
cavity of the mold representing, within close tolerances, the
dimensions of the finished product. One of the major advantages
of this process is that intricate metal shapes, which are not
easily obtained by any other method of fabrication, can be
produced. Another advantage is the rapid translation of a
projected design into a finished article. New articles are
easily standardized and duplicated by the casting method.

The metal molding and casting industry ranks sixth among all
manufacturing 1industries based on *"value added by manufacturer®,
according to data 1issued by the United States Department of
Commerce 1in 1975 {Survey of Manufacturers, SIC 29-30}). As of
1978, there were over 3,600 commercial foundries in the United
States employing approximately 300,000 workers and producing over
17 million metric tons/year (19 million tons/year) of cast
products. These estimates do not include such establishments as
art studios, trade schools, and c¢oinage mints, which the Agency
does not consider to be commercial facilities.

Plants in this industry include both "job shops" (plants that
sold 50 percent or more of their production to customers cutside
the corporate entity) and "captive plants" (plants that sold 50
percent or more of their products internally or were used within
the corporate entity). They vary greatly 1in metal cast,
production, wastewater source and volume, size, age, and number
of employees.

Annual casting production has ranged between 15 and 20 million

tons during most of the last 20 years. Ferrous castings have
accounted for about 90 percent of the total tons produced
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annually since 1956. Table III-2 presents domestic foundry
shipments by metal type over the past twenty years.

The number of smaller ferrous foundries has dropped dramatically
in the past 20 years, while the number of large and medium size
ferrous foundries has moderately increased. BAmong the nonferrous
metals, aluminum casting has been increasing whereas the trends
for the other metals are mixed. There is a trend toward a
decreasing percentage of zinc casting shipments compared with
total metal molding and casting shipments and compared to
aluminum casting shipments.

The product flow of a typical metal molding and casting operation
is shown 1in Figure III-1. In all types of metal molding and
casting plants, raw materials are assembled and stored in various
material bins. From these bins, a "furnace charge" is selected
by using various amounts of the desired materials. This material
is "charged" into a melting furnace and heated until molten. A
system for <c¢leaning the melting furnace off-gases is usually
present and may be either dry (baghouse or electrostatic
precipitator) or wet (scrubber). In ferrous foundries, slag may
be removed intermittently from the melting furnace; the slag is
usually water quenched for granulation to facilitate disposal.

As the metal 1is being charged and melted, molds are being
prepared. This process begins by forming a pattern (usually of
wood) to the approximate final shape of the product. This
pattern is usually made in two pieces that will eventually match
to form a single piece, although patterns may consist of three or
more pieces. Each part of the pattern is used to form a cavity
in the moist sand media that forms the mold, and the two portions
of the mold (called "cope” and "drag") are matched together to
form a complete cavity in the sand media. An entrance hole
{called a "sprue") provides the proper path for the introduction
of molten metal into the cavity. The mold is then ready to
receive the molten metal. In die casting operations, the mold
cavity is formed in metallic die blocks which are locked together
to make a complete cavity.

The molten metal is now "tapped" from the furnace into the ladle.
The ladle and molds are moved to a pouring area and the metal is
poured into the molds. The molds are then moved to a cooling
area where the molten metal solidifies into the shape of the
pattern. When sufficiently cooled, the sand is removed by a
process Known as "shake out." By violent shaking, the sand
surrounding the metal is loosened, falls away, and is returned to
the sand storage area. A dust collection system, using wet or
dry methods of collection, is usually provided in this area. The
sand may be washed and reused. In the case of die casting, where
no sand is used, the cast object is removed from the die casting
machine after cooling sufficiently to retain 1its shape. The
casting is either further cooled in a water bath or is allowed to
air cool on a runout or cooling table.
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The cast metal object, called a casting, can be further processed
by grinding to remove excess metal, Grinding can be conducted
with or without an auxiliary wet or dry air c¢leaning systems.
Castings are cleaned by various methods that complete the removal
of the sand and other impurities from their surfaces. These
cleaning operations can include washing with water, or may be
conducted by physical abrasion such as shot blasting or sand
blasting. Dusts generated by shot blasting and sand blasting can
be collected in wet air pollution control devices (dust
collection scrubbers). Depending on the metallurgical properties
desired, some castings may undergo a heat treatment or annealing
step that ends with a water quench.

Process wastewaters from the above described operations are the
subject of the effluent regulations for the metal molding and
casting point source category. About 80 percent of the
wastewater covered by this regulation is generated by wet air
pollution control devices.

All aluminum, copper, ferrous, and zinc casting is covered under
these regqulations with the exception of the processes noted
below. The casting of ingots, pigs, or other cast shapes related
to nonferrous metal manufacturing are not included in this
category; these operations are covered under regulations for the
nonferrous metals manufacturing category (see 40 CFR Part 421).
Whenever the casting of aluminum or zinc is performed as an
integral part of aluminum or zinc forming and is located on-site
at an aluminum or zinc forming plant, then the aluminum casting
operation is covered by the aluminum forming regulations (see 40
CFR 467) and the zinc casting operations are covered under the
nonferrous forming regulations {(see 40 CFR 471). The casting of
ferrous ingots, pigs, or other cast shapes associated with iron
and steel manufacture is primarily a dry operation involving no
process wastewater and, conseguently, no regulations have been
developed covering this operation. The casting of copper-
beryllium alloys where beryllium is present at 0.1 or greater
percent by weight and the casting of copper-precious metals
alloys in which the precious metal is present at 30 or greater
percent by weight are also excluded from regulation in the metal
molding and casting category.

Depending on the final use of the casting, further processing by
machining, chemical treatment, electroplating, painting, or
coating may take place. Following inspection, the casting 1is
ready for shipment. Wastewaters from these operations are not
covered by this regulation. They may be covered by another set
of effluent regulations (e.g., electroplating) or may be subject
to the permit authority's or municipal facility's best judgment
in applying appropriate effluent limitations or standards. These
processing operations, 1if not covered under 40 CFR Parts 467 or
471, are covered by effluent limitations and standards applicable
to electroplating and metal finishing. See 46 FR 9462 [January
28, 1981, Part 413] and 47 FR 38462 [August 31, 1982, Parts 413
and 433]. Note that grinding scrubber operations in the
aluminum, ferrous, and copper casting subcategories are covered
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under the metal molding and casting category.

Metals Descriptions

Many of the cast metals have unigque properties that influence the
way they are melted and processed and, subsequently, affect the
process wastewater characteristics. A brief deseription of these
metals, metal molding and casting equipment, and processes is
presented below.

Aluminum

Aluminum |is 3 light silver-white metal weighing 2637 kg/cu m
{168.4 1lbs/ft”). It is soft, but possesses good tensile
strength. An aluminum structure weighs half as much as a steel
structure of comparable strength. It melts at 660°C
(1,200°F) and is easily cast, extruded, and pressed. Today
aluminum is the second most widely used metal, after iron. Table
II1-2 indicates that in 1984 over 0.9 million metric tons (0.8
million tons) of aluminum castings were shipped in the United
States.

Aluminum may be cast in a variety of ways. A drawing depicting
the process and water flow in a typical aluminum investment
casting operation is presented in Figure III-2. Figure 1III-3
shows the process arrangement and water flow schematic for a
typical aluminum die casting operation.

Copper

Copper., is a red, ductile metal weighing 8956 kg/cu m (559.1
lbs/£ft-), It is second to aluminum in importance of nonferrous
metals. It melts at 1,083°C (1,982°F) and has excellent
corrosion resistance. Brass and bronze, which are mixtures of
copper, tin, lead, and zinc, are two of the most important copper
alloys. Other metals used to form copper alloys include
manganese, nickel, silicon, and beryllium. Table III-2 provides
a recent history of copper shipment tonnages.

Copper and its alloys may be cast in a variety of ways, as
depicted in Figure III-4. Figure III-4 also shows the process
and process wastewater flow schematic typical of a copper casting
operation.

Ferrous

Iron is the world's most frequent}y and widely used metal. Iron
weighs 7870 kg/cu m (491.3 lbs/ft”). When alloyed with carbon,
it has a wide range of useful engineering properties. Alloys of
iron include: gray, ductile, malleable, and steel. Tonnages
shipped are presented in Table III-2. Figure III-5 displays a
typical process and process wastewater flow schematic for ferrous
foundries.

Gray Iron is the most popular of the cast irons. It is
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characterized by the presence of most of tihe contained carbon as
flakes of free graphite in the iron casting. The tensile
strength of gray iron is affected by the amount of free graphite
present as well as the size, shape, and distribution of the
graphite flakes. Flake size, shape, and distribution are
strongly influenced by metallurgical factors in the melting of
the iron and its subsequent treatment while molten and by
solidification and cooling rates in the mold.

Chemically, gray 1iron castings include a large number of metals
covering a range of composition, with carbon varying from 2 to 4
percent, and silicon from 0.5 to 3 percent, with small amounts of
nickel, chromium, molybdenum, and copper frequently added.

Ductile Iron (also known as nodular iron or spherulitic iron) is
similar to gray iron with respect to carbon, silicon, and iron
content, and in the type of melting equipment, handling
temperatures, and general metallurgy. The important difference
between ductile and gray iron is that the graphite separates as
spheroids or nodules {instead of flakes as in gray iron) under
the influence of a few hundredths of a percent of magnesium in
the composition, The presence of minute quantities of sulfur,
lead, titanium, and aluminum can interfere with, and prevent, the
nodulizing effect of magnesium. Molten ductile iron must,
therefore, be purer than molten gray iron. However, a small
quantity of cerium added with the magnesium minimizes the effects
of the impurities that inhibit nodule formation and makes it
possible to produce ductile iron from the same raw materials used
for high grade gray iron manufacture.

The general procedure for manufacturing ductile iron is similar
to that of gray iron, but with more precise control of
composition and pouring temperature. Prior to pouring metal into
the molds {and in some cases during pouring), the metal is
innoculated with the correct percent of magnesium, usually in a
carrier alloy, to promote the development of spheroids of
graphite on cooling.

While the development of ductile iron dates back to the 1920°'s,
only within the last 20 years has it become an important
engineering material. This can be noted from Table III-2 which
shows its increasing use.

Malleable Iron is produced from iron, with alloying materials
present in the following ranges of composition:

Percent
Carbon 2.00 to 3.00
Silicon 1.00 to 1.80
Manganese 0.20 to 0.50
Sulfur 0.02 to 0.17
Phosphorus 0.01 to 0.10
Boron 0.0005% to 0.0050
Aluminum 0.0005% to 0.0150
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Low tonnage foundries use batch-type furnaces (e.g., electric arc
introduction or reverberatory}. The tapping temperature of the
iron is 1,500°C-1,600°C {2,700°-2,900°F)

depending on the fluidity required. In large tonnage shops
needing a continuous supply of molten malleable 1iron, electric
furnaces or duplexing systems are employed. Cupola furnaces are
common in some malleable shops, especially for the production of
pipe fittings. After the iron casting solidifies, the metal is a
brittle white iron. Malleable iron castings are produced from
this white iron by heat treating processes which convert the as-
cast structure to a "temper carbon” grain structure in a matrix
of ferrite. This 1is an annealing process requiring proper
furnace temperature/time cycles and a controlled atmosphere.

Steel 1is the fourth ferrous alloy covered by this regulation.
The making and pouring of steel for castings is similar to the
casting of steel into ingots. One major difference from steel
mill practice is the higher tapping temperature necessary to
attain the correct fluidity, which is needed to pour the steel
into molds. The melting furnaces in foundries are generally of
the same type as those for steel mills but are smaller. Only a
thoroughly "killed" (deoxidized) steel is wused for foundry
products. Molding practices are similar to those of gray iron
operations; however, precautions are required for the higher
pouring temperatures--1,800°C (3,200°F), Mold coatings

or washes are used to give a better finish and molds are
generally made of more refractory-like materials to resist metal
penetration, Cast steels generally have the following ranges of
composition:

Percent
Carbon 0.20 to 1.00
Silicon 0.55 to 0.80
Manganese 0.60 to 1.20
Sulfur 0.03 to 0.05
Phosphorus 0.035 to 0.06

Magnesium

Magnesaum is a silver-white metal weighing 1,751 kg/cu m (108
lbs/ft?). On an equal weight basis, magnesium is as strong as or
stronger than any other common metal. It can be melted in the
same types of furnaces used for aluminum or zinc. However,
magnesium is a strong reducing agent and is a dangerous fire
hazard, especially when molten, Because of the nature of molten
magnesium, care must be exercised in selecting refractories angd
other materials that may contact the molten metal.

Magnesium furnaces are wusually of the stationary or tilting
crucible type and are heated by gas, o0il, or coreless electric
induction units. The crucibles are made of low carbon steel with
nickel and copper contents below 0.10 percent. Magnesium 1is
usually alloyed with aluminum, zinc¢, manganese, or rare earth
metals for foundry work.
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Most magnesium is cast in sand molds. The practice for sand
casting of magnesium alloys differs from most other metals in the
precautionary measures required to prevent metal-mold reactions.
Inhibitors such as sulfur, boric acid, potassium fluoroborate,
and ammonium fluorosilicate are mixed with the sand to prevent
these reactions. Molding sands for magnesium alloys must have
high permeability to permit the free flow of mold gases to the
atmosphere.

Table III-2 indicates the growth of magnesium foundry production.
A general process schematic is presented in Figure III-6.

Zinc

Zinc is a bluish-white metal weighing 7136 kg/cu m ({445
lbs/£ft"). It has a hexagonal close-spaced c¢rystal structure,
Zinc melts at 420°C (780°F) and boils at a temperature of

907°C (1,665°F). Its low melting temperature, very small

grain size and adequate strength make zinc and zinc alloys well
suited for die casting, which is the process most often used to
shape zinc products. Typical zinc alloy compositions consist of
0.25 percent copper, four percent aluminum, 0.005 to 0.08 percent
magnesium, and traces of lead, cadmium, tin, and iron.

Furnaces used in melting and alloying zinc are usually the pot
type, although immersion tube and induction furnaces are also
used. Good temperature control is a necessity for both melting
and holding furnaces.

Table III-2 indicates the decreasing shipments of zinc castings.
A zinc die casting process schematic is presented in Figure III-
7-

DESCRIPTION OF METAL MOLDING AND CASTING INDUSTRY PROCESSES

After reviewing the data provided in the responses to the DCP
guestionnaires, the Agency developed a list of the metal molding
and casting industry operations that generate process
wastewaters. The data presented in the plant survey responses
indicate that the major sources of wastewaters and wastewater
pollutants are the air pollution control devices used in
conjunction with metal molding and casting processes. The
following sections describe the wastewater generating operations
noted in the plant survey data base.

Melting Furnaces

Melting furnace scrubbers contact the gaseous emissions from a
melting furnace with a c¢lean water stream, which removes
particulates, sulfur and carbon oxides from the gaseous

emissions. As a result, these scrubbers genherate process
wastewaters contaminated with the pollutants carried by the
furnace emissions. The following melting equipment descriptions

are provided as a basis for discussion of the various types of
scrubbers »=ed in melting furnace operations.
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Cupcla Furnace

The cupola furnace is a vertical shaft furnace consisting of a
¢cylindrical steel shell, 1lined with refractory and equipped with
a wind box and tuyeres for the admission of air, A charging
opening 1s provided at an upper level for the introduction of
melting stock and fuel. Holes and spouts for the removal of
molten metal and slag are located near the bottom of the furnace,

Air for combustion 1is forced into the cupola through tuyeres
located above the slag well. The products of combustion, 1i.e.,
particles of coke, ash, metal, sulfur dioxide, carbon monoxide,
carbon dioxide, etc., and smoke comprise the cupola emissions.
In many cases, air pollution emission standards require that
these emissions be controlled. Wastewaters are generated in this
process as a result of using water as the medium for scrubbing
furnace gases,.

The cupola has been the standard melting furnace for gray iron.
Figures III-8 and III-9 illustrate cupola furnace systems,

Electric Arc Furnaces

An electric arc furnace is essentially a refractory-lined hearth
in which material can be melted by heat from electric arcs. Arc
furnaces are operated in a batch fashion with tap-to-tap times of
one and one-half to two hours. Power, in the range of 551-662
kwh/metric ton {500-600 kwh/ton), 1is introduced through three
carbon electrodes, The molten metal has a large surface area in
relation to its depth, permitting bulky charge material to be
handled. This large surface area to depth ratio 1is also
effective in slag to metal reactions as the slag and metal are at
the same temperature. Arc furnaces are not generally used for
nonferrous metals, because the high operational temperatures of
the arc tend to vaporize the lower melting temperature metals,

The waste products from the arc melting process are smoke, slaqg,
and oxides of iron emitted as submicron fumes. Carbon monoxide
and dioxide gases are formed when the electrodes are consumed
during the melting process. Dry air pollution control equipment
such as baghouses are generally used to control electric arc
furnace emissions; however, wet scrubbers may be used. In at
least five instances in the metal molding and casting data base,
wet wventuri scrubbers are used to clean emissions from electric
arc furnaces.

Induction Furnaces

Induction melting furnaces have been used for many years to
produce nonferrous metals. Innovations in the power application
area during the last 20 years have enabled these furnaces to be
competitive with cupolas and arc furnaces in gray iron and steel
production. This type of furnace has some very desirable fea-
tures. There is little or no contamination of the metal bath, no
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electrodes are necessary, composition can be accurately con-
trolled, good stirring is inherent, and while no combustion
occurs, very high temperatures are obtainable.

There are two types ¢of induction furnaces: {a) coreless, in
which a simple crucible is surrounded by a water-cooled copper
coil carrying alternating current, and (b) core or channel, 1in
which the molten metal 1is channeled through one leg of a
transformer core. The induction furnace provides good furnace
atmosphere control, since no fuel 1is introduced 1into the
crucible. As long as clean materials such as castings and clean
metal scrap are used, no air pollution control equipment 1is
necessary. If contaminated scrap is charged or magnesium 1is
added to manufacture ductile iron, air pollution control devices
are required to collect the fumes that are generated.

Reverberatory Furnace

A reverberatory furnace operates by radiating heat from the
burner flame, roof, and walls onto the material to be heated.
This type of furnace was developed particularly for melting
solids and for refining and heating the resulting liquids. It is
generally one of the least expensive methods of melting because
the flames come into direct contact with the solids and molten
metal. A reverberatory furnace usually consists of a shallow
refractory 1lined hearth for holding the charged metal. It is
enclosed by vertical side and end walls, and covered with a low
arched roof of refractories. Combustion of fuel occurs directly
above the charge and the molten bath, The wall and roof receive
heat from the flame and combustion products and radiate heat to
the molten bath. There are many shapes of reverberatory
furnaces, with the most common type being the open hearth style
used 1in steel manufacture. However, the <cost of pollution
control equipment, as well as inefficiencies in handling the
metal, have caused this type of furnace to become obsolete in
steel and gray iron manufacture. Reverberatory furnaces are
still widely used in nonferrous production.

The products of combustion from reverberatory furnaces are con-

ducted to a stack and exhausted to the atmosphere. Contaminants
such as smoke, carbon monoxide and dioxide, sulfur dioxide, and
metal oxides must be removed from the exhaust gases. These

become process wastewater pollutants when scrubbers are used to
clean the combustion gases.

Crucible Furnace

Crucible furnaces, which are used to melt metals having melting
points below 1,900° (2,500°F), are constructed of a
refractory material such as a clay-graphite mixture or silicon
carbide, and are made in various shapes and sizes. The crucible
is set on a pedestal and surrounded by a refractory shell with a
combustion chamber between the crucible and the shell, The
crucible 1is usually sealed or shielded from the burner gases to
prevent contamination of the molten metal.
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There are three general types of crucible furnaces -- tilting,
pit, and stationary. All have one or more gas or ©il burners
mounted near the bottom of the unit. The crucible is heated by
radiation and contact with hot gases. The exhaust gases contain
only products of hydrocarbon combustion and generally are not
controlled.

Melting Furnace Air Pollution Control Methods

The preceding discussion on the various types of melting units
used in the remelting of metal describes the source of the fumes,
particulates, smoke and other waste products that comprise
furnace emissions. These emissions constitute a major source of
air pollution and thus must be cleaned before they are released
to the atmosphere. Emissions may be cleaned by either dry air
pollution control methods or by wet air pollution control
methods, also known as scrubbing.

When wet air pollution control equipment, or scrubbers, are used
to control furnace emissions, the contaminated gases are brought
into contact with a scrubbing 1liquor, wusually water. The
particulates and fumes are removed from the gases and enter the
water. Thus scrubbers are a major source of process wastewater,
Dry air pollution control methods do not generate a process
wastewater. The most common types of dry and wet air pollution
control equipment are described in the following section,

Dry Air Pollution Control Methods

Electrostatic Precipitator: Electrostatic precipitation 1is a
physical process by which a particle suspended in a gas stream is
charged electrically and then, 1in the influence of an electrical
field, 1is separated and removed from the gas stream. An
electrostatic precipitation system consists of a positively
charged collecting plate 1in close proximity to a negatively
charged electrode. A high-voltage charge is imposed on the
electrode, which establishes an electrical field between the
electrode and the grounded collection surface. The dust
particles pass between the electrodes, where they are negatively
charged and diverted to the positively charged c¢ollection
plate(s).

Periodically, the collected particles must be removed from the
collecting surface. This 1is done by wvibrating and/or water
washing the surface of the collection plates to dislodge the
dust. The dislodged dust drops into a dust removal system and is
collected for disposal.

Fabric Media (Baghouse): The collection of particulate matter is
achieved by entrapment of the particles in the fabric of a filter
cloth that is placed across a flowing gas stream. These dust
particles are removed from the cloth by shaking or back flushing
the fabric with air. Filtration does not remove from the furnace
exhaust such gaseous contaminants as: carbon monoxide, carbon
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dioxide, phenols, hydrogen chloride, hydrogen sulfide, nitrogen
and its oxides, ammonia, hydrogen, and water vapor. The
quantities of these contaminants depend on the type of fuel,
furnace efficiency, and degree of air infiltration into the gas
stream, Baghouse particulate removal methods have been developed
to a high degree of efficiency ({97-99 percent removal of
particulate matter).

The c¢loth filter media {baghouse) has a temperature limit of
approximately 121°C (250°F). The gases can be cooled to

this temperature by long runs of duct work between the furnace
and the baghouse. The ductwork acts as a radiator to cool the
gagses. Such systems are completely dry operations.

Other installations have quench towers between the furnace and
the baghouses. In the quench tower, the hot gases encounter a
water spray. The water evaporates, thereby cooling the hot gases
prior to their entry into the baghouses. This quench chamber
usually is arranged to provide a sharp reversal in the direction
of the gas stream and a sudden reduction in flow velocity. These
features, coupled with the cooling effect achieved by the
evaporation of the water, cause the larger dust particles to be
deposited at the bottom of the chamber, from which they are
periodically removed. The gases then flow to the filter chamber,

Although the primary purpose of a quench tower is to c¢ool the
furnace off-gases, the water spray also absorbs many of the
gaseous contaminants listed above, which are not removed in a
baghouse. Quench towers are also used in conjunction with
electrostatic precipitators. If water does not fully evapcrate
and is discharged from a quench tower, the quench tower would be
considered to be a wet air pollution control device.

Wet Air Pollution Control Methods

Wet air pollution control devices, or scrubbers, remove
particulates and fumes from contaminated gases by bringing the
gases into contact with a scrubbing liquor, usually water. There
are many different types of scrubbers; several of the most common
are discussed below.

Venturi Scrubber: This scrubber consists primarily of a Venturi
tube fitted with spray nozzles at the throat. The dust-laden
gases flow axially into the throat, where they are accelerated to
61 m/sec {200 ft/sec}. Water is sprayed into this thrcat by a
ring of nozzles. This produces a dense, mist-like water curtain,
The water droplets in this curtain entrap the dust particles. 1In
the subsequent diffuser, the velocity is reduced and inertia is
used to separate the droplets from the gas stream. Venturi
scrubbers require 15-100 inches (water)} of pressure drop across
the gas stream. They are very effective on particulate matter in
the range of one micron and readily adsorb many furnace gases,
thus adding many pollutants to the process wastewaters.
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Wet Cap: The "wet cap"” method is an attempt to reduce the
particulate emissions in waste gases by passing them through a
water stream or water curtain. This method, operated with a low
pressure drop, can be added to existing cupolas with only minor
changes to equipment and operations. Figure III-9 depicts this
method.

Washing Coolers: Several general designs of washing coolers are
used; however, all provide some means of securing a long
retention time to keep the gases in contact with the scrubbing
liquor. In general, these units consist of a large cylindrical
vessel with the gases entering tangentially at the bottom and
exiting through the top center, Several levels of sprays bring
the scrubber 1liquor into contact with the rising gases. The
bottom is usually conical, with a large pipe outlet to return the
dirty liguor to a settling area,

Packed Tower: Another type of scrubber, known as the bulk bed
washer or packed tower, contains water-sprayed gravel beds. The
gases enter in a downward or tangential direction, which results
in preliminary dust removal due to inertia. The agases then flow
upward through a wetted gravel bed. At the upper -face of this
bed, the gas velocity creates a turbulent water zone that brings
the finest dust particles into contact with the water. The
scrubbing liquid is sprayed above this gravel bed and continually
washes it. The liquid is removed at the bottom of the gravel bed
and may be either recirculated or discharged. Above the spray
heads 1is a droplet catcher that removes the droplets £from the
rising gas stream. This scrubbing method requires approximately
10 inches (water) of pressure drop and is not effective on
particles smaller than one micron.

Figure 1III-8 illustrates a packed tower scrubber, The figure
also 1llustrates one method of recovering some of the heat from
the gas stream.

Dust Collection and Grinding Scrubbing Equipment

Foundries that use sand as a molding media must c¢ollect and
control the dusts produced in handling and using this sand.
Sand, as used in metal molding, 1is mixed with one or more
materials that coat the sand grains and act as a binder to hold
the sand in the form of the pattern. These binders are a major
source of organic pollutants in metal molding and casting
operations. Fumes and odors result from core and mold making, as
well as from the pouring of hot metal 1into the molds. The
cleaning of the castings to remove traces of sand, gates,
runners, heads, mold flashings, and mismatch also produce dust
and fumes which are removed from the work place.

Many of these dusts are collected on fabric media in baghouses
such as those described above. In many instances, it is more
economical or more efficient to remove these airborne particles
by entrapping them in a spray or mist. The more common types of
"wet dust collectors" are examined below.
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Spray Chambers

The simplest type of wet scrubber is a chamber in which spray
nozzles are placed. The gas stream velocity decreases as it
enters the chamber. The particles are wetted by the spray,
settle, and are collected at the bottom of the chamber.

Cyclone Scrubbers

Cyclone scrubbers feature a tangential inlet to a cylindrical
body. Water 1is injected through spray nozzles which break the
water into many droplets. These droplets contact the particles
and decrease their velocity, with the result that the particles
impinge on the vessel sides and are flushed to the bottom. The
clean gases then exit through the top of the scrubber. Baffles
in this exit collect and aid in the removal of the water droplets
from the gas streams.

Orifice Scrubbers

Orifice scrubbers utilize the velocity of the gas stream to
provide liquid contact. The flow of gases through a restricted
passage partially filled with water causes the dispersion of the
water into many droplets that intimately contact and wet the
airborne dusts and absorb some of the gaseous contaminants.
While the amount of water in motion is large, most of the water
can be recirculated without pumps.

Mechanical-Centrifugal Scrubbers

A spray of water at the inlet of a fan becomes a mechanical-
centrifugal collector. The collection efficiency is enhanced by
the entrapment of dusts on the droplet surface and the
impingement of the droplets on the rotating blades. The spray
also flushes the blades of the collected dusts, However, this
spray can substantially increase corrosion and wear on the fan.

Another type of mechanical collector uses a rotating element to
generate a spray of water droplets into a dust laden gas stream.
The wetted particles flush to a collection pan where they can
settle while the water is recirculated.

Venturi Scrubbers

Venturi scrubbers have been described in the section on melting
furnace scrubbers. They are also used 1in dust collection
systems. In some cases there is a single large Venturi in the
dust-laden air stream with low pressure water added at the
Venturi throat. The extreme turbulence breaks the water into a
fine spray that impacts and wets the dust particles.

Other applications are similar to orifice-type scrubbers, but

with the Venturi's shape replacing the orifices. These Venturis
are located at the water line and, consequently, water is drawn
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into the Venturi throat where it is broken into a fine spray by
the turbulent air. The spray droplets wet the dust particles and
are impinged against baffle plates and drain to the reservoir.

Packed Towers

This device is similar to the bulk bed washer described 1in the
melting furnace scrubber section, The dust-laden gases pass
through a bed of granular or fibrous collection material. Liquid
is continually £lushed over the surface of the collection
material to keep it wet and clean, and to prevent re-entrainment
of the particles. Collection efficiency depends on the length of
time the gas stream is in contact with the collecting surfaces.
The collecting material should have a large ratio of area to
weight and be of a shape that resists c¢lose packing. Coke,
broken rock, glass spheres, and Raschig rings are materials that
are often used as tower packing materials.

A cone-shaped bottom aids in removing settled dust particles from
the liquid, while mist eliminators located in the exit gas-stream
reduce the loss of the flushing liquor. Recirculation of the
liquor is usually practiced.

Wet Filters

A wet filter consists of a spray chamber with filter pads
composed of glass fibers, knitted wire mesh, or other fibrous
materials, The dust is collected on the spray pads as the dust
laden gas stream is drawn through the pads. Sprays directed
against the pads wash the dusts away. The water drains to a
reservoir, where it is settled or clarified and then recirculated
or discharged.

Casting Methods

Foundries use several methods to cast molten metal into its final
shape. These methods are described below, alcng with the socurces
of process wastewater associated with each method. In general,
intimate contact between molten metal and water is avoided
because of the potential development of explosive forces caused
by a too rapid generation of steam. Thus, process wastewater is
usually generated by the cleaning or cooling of partially ccoled
castings, as well as hydraulic oil or noncontact cooling water
leakage.

Sand Casting

Green Sand Castings: This 1is the most widely used molding
method. It utilizes a mold made of compressed, moist sand. The
term "green" denctes the presence of moisture in the molding sand
and that the meld is not dried or baked. This method is usually
the most expedient, but is generally not suitable for large or
very heavy castings.
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Dry Sand Castings: Most large and very heavy castings are made
in dry sand molds, The mold surfaces are given a refractory
coating and are dried before the mold is closed for pouring.
This hardens the mold and provides the strength necessary to
contain large volumes of metal. Molds hardened by the CO»
process may also be considered in this category. Such molds are
not dried, but are made from an essentially moisture free sand
mixture containing sodium silicate. The mold is rapidly hardened
by the reaction of carbon dioxide gas with the silicate. The
process can also be used for making cores.

Shell Mold Castings: This method is of recent development and
utilizes the unique process of making molds by forming thin
shells of a resin-bonded sand over a hot pattern. It is suitable
for small and some medium-sized castings. Shell molding provides
improved accuracy and surface finish, thus allowing greater
detail and less drift than would normally be expected in green
sand molding. Metal patterns of special construction are
necessary. The process 1is of particular advantage when it
provides savings in machining and finishing. The shell process
has also been very effectively applied in making cores, which may
be used with any of the molding methods.

Core Mold Castings: Castings of unusual complexity (such as the
thin and deep fins of an air-cooled engine c¢ylinder) may be
produced in a mold made of the type of sand commonly used for
cores. This sand has almost free-flowing properties when it is
packed around the pattern, and it will £fill crevices and
reproduce detail. After baking, the mold becomes strong enough
to resist the forces of flowing molten metal. Core sand molds
may be used when complexity requires more than one parting 1line
in a casting. Core sand sections may be used to form a complex
external portion of a casting in either a green or dry sand mold,
just as cores are used to form internal surfaces.

Permanent Mold Castings: Certain types of iron castings can be
produced 1in large numbers from mechanically-operated permanent

iron molds. This mechanized, high-production process is mainly
used for castings of suitable shape, of less than 11.4 kg (25
pounds) in weight, and with 0.48 ocm (3/16") minimum wall
thickness. Cores are formed with conventional sand or shell
cores,

Ceramic Mold Casting: Certain highly-specialized castings

requiring an unusually fine finish, precise detail, and close
tolerances are produced in molds made of fired ceramics. Pattern
equipment is generally of a "core-box" type, and may be made of
metal or plaster. In some applications, backdraft or undercuts
are allowed by making part of the pattern of a flexible material.
When the mold can be assembled from a number of pieces, castings
of several hundred pounds in weight and several feet in a major
dimension can be made to relatively close tolerances.
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Centrifugal Casting Operations

Centrifugal casting includes a number of different processes 1in
which the mold rotates at high speed, setting up a centrifugal
force. This force is used to fill the mold, shape the casting,
and help solidify and strengthen the metal. There are two types
of centrifugal casting: vertical and horizontal. Vertical
casting employs rotation around a vertical axis to provide pres-
sure which forces the molten metal into a mold. It provides good
filling of the mold, high dimensional accuracy, and a dense
structure in the casting. Components with very thin sections are
difficult to produce by static means and thus vertical
centrifugal casting 1is often used. Such components include
gears, piston rings, impellers, propellers, bushings, etc.

Horizontal centrifugal casting is widely known as a method of
producing pipe, but it is also used for a variety of other long,
hollow castings such as engine cylinder liners, process rolls and
gun barrels. In this method, the mold rotates at high speed
around a horizontal axis. Molten metal is fed into the interior
of the mold and is distributed around it by centrifugal force.
The external diameter of the casting corresponds to the internal
diameter of the mold; however, no core is used,so that the inter-
nal diameter of the casting varies with the amount and feed rate
of molten metal. This produces a sounder and more uniform
casting than static means.

Investment Casting Operations

In the investment casting process, an expendable pattern of the
desired product is shaped of wax or plastic. The pattern is then
surrounded by a ceramic slurry or backup material that hardens at
room temperature. The expendable pattern is then melted out,
leaving a very precise cavity in the ceramic material, This is
also called the lost wax process.

After the wax pattern is melted out, all moisture in the ceramic
backup material is eliminated in an autoclave where temperature
can be closely controlled. Molten metal is then poured into the
mold and allowed to cool. Finally, when the metal has solidi-
fied, the mold 1is broken away to reveal the casting. Final
cleaning 1is accomplished by high pressure water jets in a hydro-
blast cabinet. This is a source of process wastewater.

Direct Chill Casting

In direct chill casting, molten copper is tapped from the melting
furnace and flows through a distributor channel into a shallow
mold. Noncontact cooling water circulates within this mold,
causing solidification of the copper. The base of the mold is
attached to a hydraulic cylinder which is gradually lowered as
pouring continues. As the forming ingot leaves the mold it 1is
sprayed with contact cooling water. The cylinder continues to
travel down into a tank of water, which further cools the ingot
as it 1is immersed. When the cylinder has reached its lowest

71



position, pouring stops and the ingot is lifted from the pit.
The hydraulic cylinder is then raised and positioned for another
casting cycle,

In direct chill casting, lubrication of the mold is required to
ensure proper ingot quality. Much of the lubricant wvolatilizes
on contact with the molten copper but contamination of the
contact cooling water with oil and oily residues does occur.

bie Casting

In sand casting and investment casting, the mold is broken up
after each casting operation. In die casting, however, the mold
or "die"™ 1is made of metal and can be used many times. Dies
preduce castings of high dimensional accuracy, with smooth and
clean surfaces.

Three types of die casting can be distinguished, depending on the
type of force used to drive the metal into the mold: gravity,
pressure, or vacuum. For simple gravity castings, the metal may
be poured into the die from the top. However, for most gravity
castings, the die 1is a closed and complex assembly and such
devices as cores, gates, and risers are employed. Pressure die
casting forces the molten metal into a mold under considerable
pressure, making possible the production of large numbers of
intricate castings at a rapid rate. Vacuum die casting is less
widely wused; 1in this process, air is evacuated from the die,
which sucks the metal in and compacts it,

In most die casting operations, the major sources of wastewaters
are the die casting machine hydraulic cil leakage, mold cooling
water leakage, casting gquenches, and mold lubricant spray. Often
these wastewaters are collected around the machine base and are
contaminated by dirt and oil and grease from various fittings.

The application of lubricants to the die cavity is a necessary
and often critical process. Lubricants prevent a casting from
sticking to the die, and also provide a better finish to the
casting. The correct lubricant will permit metal to flow into
cavities that will not otherwise f£ill properly. A secondary
function of a lubricant is cceling of the die.

When molten metal contacts an cil type lubricant, some of the
lubricant decompcses and leaves a carbonaceous powder on the die
surface. This can be removed from the die surface with an air
jet. Moving die parts, such as ejectors and cores, must be
treated with a high temperature lubricant to prevent seizure.
0il suspensions of graphite are usually used on these moving
parts. Many of these compounds are carefully developed for
specific machines and represent a considerable expense. The
recovery and reclamation of these materials is an important phase
of the die casting operation. Several plants have segregated
their waste streams and employ die lubricant recovery processes.
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Casting Cleaning

During the casting process, many impurities adhere to the cast
product. These impurities include sand, die lubricants, mold
lubricants, and metal dusts. The final product may be cleaned of
these impurities through use of a water spray or other
application of water. The water used for cleaning becomes
contaminated with these impurities and is considered a process
wastewater,

Casting Quench

Casting quench operations involve the immersion of a casting in a
water Dbath that sometimes contains additives. Quenching may be
performed for two reasons: 1} to solidify the casting more
quickly, or 2} to obtain certain desirable metal grain structures
that result from rapid thermal changes.

Casting quench 1is most commonly associated with die casting
operations 1in which a completed casting is ejected from the die
and falls immediately into the quench bath. This 1is done
primarily to solidify the metal quickly, reduce the machine cycle
time, and increase production,

Many aluminum die casting plants have replaced the quench with a
runout table on which the castings air cool. This eliminates the
generation of the process wastewater associated with quenching.
However, depending on the configuration of the casting, =zinc
castings may sag 1if allowed to air cool. Thus the trend to
eliminate gquenching 1is not as prevalent in =zinc die casting
operations.

Mold Cooling

When permanent molds are used in the casting process, it is often
necessary to cocl the molds with water sprayed or flushed over
them. This water Dbecomes a process wastewater and contains
contaminating materials picked up from the molds. Mcld cooling
can also be accomplished by internal circulation of water through
the mold. This water 1is considered to be nencontact coocling
water and thus is not covered by this requlation unless it leaks
or is otherwise allowed to commingle with process water.

Slag Quench

In most melting operations, a mixture of non-metallic fiuxes 1is
introduced 1into the furnace along with the metal charge. This
mixture acts as a scavenger to remove impurities from the molten
metal. The flux and impurities thus produced are removed from
the molten metal as "slag"” or "dross." After removal, the slag
is cooled for disposal or reclamation. In ferrous foundries, the
amount of slag produced reqguires disposal on a large scale.
Where the slag is continuously produced (i.e., in a cupola
operation), it is quenched in a water stream to rapidly cocl and
fragmentize it to an easily handled bulk material. The quench
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water is a process wastewater.

In nonferrous metal molding and casting plants, the slags
generated are considerably smaller in volume and mass than those
generated in ferrous foundries and are handled without producing
a process wastewater,

Sand Reclamation

In the many plants that use sand as a molding medium, the
reclaiming and reuse of the sand is a major operation. Three
methods of reclaiming sand are in general use: dry, wet, and
thermal.

The dry methods generally include screening, lump breaking, and
cooling before reuse. These processes usually produce a dust
from the handling of the sand, but no process wastewaters result
unless a wet dust collector is used.

The wet method has several variations. Generally, a slurry is
made of sand and water. Agitating or stirring this slurry causes
the sand grains to scrub against each other and remove the
particles of burnt clay, chemical binders, sugar, wood fiber,
etc., which may adhere to the sand grains. The slurry is pumped
to a classifier for separation of the fine grain materials. The
sand is then dried.

The thermal method involves heating the sand to 649-816°C
(1,200-1,500°F) in air to remove carbonaceous material. Some
clay may also be removed by abrasion of the sand grains as they
travel through the process. The thermal reclamation process does
not produce a process wastewater.

The wash water used in wet reclamation contains considerable
contaminants in the form of fine silicate material, spent clay,
and other pollutants. To economize on water use, this wakter can
be clarified and returned to the sand washing system. Several
examples of water reuse from wet sand reclamation processes are
found in the DCP data base.

Grinding Scrubber

Dusts produced in sawing, grinding, or rough or preliminary
machining of metals are collected in a scrubber, As in other
dust scrubbers, a water spray coats the dust laden-gas stream,
and wets the metal dust particles, which then settle.

Scrubbers of grinding or sawing dusts can be of several types, as

previously described. Where practicable, the dust from such
metal working operations can be salvaged and remelted.
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Magnesium Grinding Scrubbers

Finely divided particles of magnesium can react violently in air.
It is mandatory that magnesium dusts be wetted to prevent this
reaction, Therefore, all dusts produced in sawing, grinding, or
rough or preliminary machining of magnesium are collected in a
scrubber. The water spray coats the dust-laden gas stream and
wets the magnesium particles, eliminating the fire hazard.

Magnesium grinding scrubbers are similar to other dust scrubbers.

PROFILE OF PLANTS IN THE METAL MOLDING AND CASTING POINT G&OCURCE
CATEGCRY

The profile of the metal molding and casting industry is based
upon the technical data furnished to the Agency by plants engaged
in metal molding and casting operations. The industry profile is
organized into the following five topics. The discussion of each
topic follows:

Distribution of wet and dry plants

Process wastewater profile-flow and discharge mode
Production profile

Production equipment age and treatment equipment age
Land availability for installation of treatment
equipment

Wb -

Distribution of Wet and Dry Plants

Analysis of the survey data reflective of 1976 and the updated
survey conducted in 1981 indicated that an estimated 3,853 plants
will manufacture castings applicable to this point source
category in 1986. One thousand-fifty-nine (1,059), or 27
percent, operate manufacturing processes that result in the
generation of a process wastewater. These are considered "wet"
plants. Of those 1,059 wet plants, 301 discharge directly to
surface waters and 499 discharge 1indirectly to POTWs. The
remaining 259 plants have no discharge of process wastewater -
either they recycle 100 percent of their wastewater, or the
wastewater is contained in an on-site impoundment.

Plants that produce no process wastewater are considered to be
"dry" plants, Two thousand seven hundred ninety~four (2,794) of
the 3,853 active metal molding and casting plants are dry. This
distribution is presented below:
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Number of Plants

Type of Plant in the Category
Wet Plants:
Direct Dischargers 301
Indirect Dischargers 499
Zero Dischargers 259
Total Wet Plants: 1,059
Dry Plants: 2,794
Total MM&C Plants: 3,853
(Wet & Dry)

The distribution of wet and dry plants by major metal cast and
employment size group is presented in Table III-3. Following is
a summary of the data presented in this table.

Type of Percent of the Plants Casting This
Metal Cast Metal That Generate a Process Wastewater*
Aluminum 11.6
Copper 11.0
Ferrous 47.1
Magnesium 58.3
Zinc 21.7

*Based upon 1980 operations.

The Agency has determined, as shown on Table III-3, that 73
percent of the plants in the category are dry, while 27 percent
of the plants are wet.

Table III-4 presents the percentage of wet operations in each
employment size group in each subcategory. This table indicates
that smaller metal molding and casting operations, as
distinguished by the number of employees, are less 1likely to
generate a process wastewater than the metal molding and casting
plants in 1larger employment size groups. This trend is
illustrated below.

Employment Percent of Active Plants in
Size Group Each Group that are Dry
<10 98.7
10-49 84,0
50-248% 51.4
<250 22,5

The main reason for the trend noted above is the different air
pollution requirements for plants of various sizes. The small
metal molding and casting plants still in operation are generally
job shops that do not require large capacity production
equipment. As a result, the air pollution impact from these
shops is much smaller than from large production facilities, and
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for economic reasons, baghouses are preferred for emission
control where required. Melting furnaces typically are small and
are not required to have scrubbing devices in many states. In
addition, most sand handling activities in small shops are
performed by hand and, subsequently do not produce the lLarge
volume of dust associated with mechanical sand handling
equipment. Therefore, many of the small plants have not
installed wet air pollution control devices to control air
emigsions for these operations,

Process Wastewater Profile ~ Flow and Discharge Mode

About 318.5 billion 1liters ({84.1 billion gallons) of metal
molding and casting process wastewater are generated each year -
186.3 billion 1liters {49.2 billion gallons) generated by
processes which discharge to navigable waters, and 132,2 billion
liters {34.9 billion gallons} generated by process which
discharge to publicly owned treatment works. The complete
distribution of foundry process wastewaters is presented below.

Distribution of Process Wastewaters

Amount Amount
Generated by Generated by
Direct Indirect Percent of
Disghargers Dischargers Total Category
Subcategory {10 gal/yr) (10 gal/yr) (10 g/yr) Total
Aluminum 1,448 8957.3 2,406 2.9
Copper 10,240 1,766 12,010 14.3
Ferrous 37,290 31,650 68,950 8l.9
Magnesium 0.1810 2,47 2.65 0.003
Zinc 244.6 530.2 774.8 1.0
Total 49,230 34,510 84,140 100

The subcategories ranked in decreasing volume of total process
wastewater generated are: ferrous casting, copper casting,
aluminum casting, =zinc casting, and magnesium casting. Process
wastewaters generated by direct discharging E£ferrous plants
account for 76 percent of the total volume of water generated by
direct dischargers for the category. Similarly, 91 percent of
the total volume of process wastewaters generated by plants that
discharge to POTW'S results from the casting of ferrous metals.
A more detailed process wastewater flow profile is presented in
Section V.,

Production Profile

For the purposes of this document, the term production is used to
express the mass of metal poured and not the weight of finished
castings produced by, or shipped from, those plants within the
metal molding and casting point source category.
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An estimated 55.2 million metric tons ({60.8 million tons} of
metal are poured annually in plants which generate a process
wastewater in their metal molding and casting processes.
Approximately 29.7 million metric tons {32.8 million tons) of
metal are poured annually in plants discharging process
wastewaters directly to navigable waters. Ten million metric
tons (11 million tons} of metal are poured annually 1in plants
which introduce process wastewaters into POTWs. An estimated
15.4 million metric tons {17.0 million tons) of metal are poured
in plants which do not discharge process wastewaters {or 28
percent of the total annual amount of metal poured}. This
distribution is presented below.

Distribution of PFoundries Production

(Millions of metric tons) Percent
Type of Plant Production of Total
Indirect Dischargers 10 18
Direct Dischargers 29.7 54
Zero Dischargers 15.4 28
All Wet Foundries 55 100

In determining the estimate for "no discharge™ operations, only
the weight of metal poured at plants which do not discharge
process wastewaters from any metal molding and casting process
was considered. For example, the weight of metal poured at a
plant with one process which did not have a wastewater discharge
and one process discharging to a POTW was included 1in the
estimate for the POTW discharge group.

For those plants that generate process wastewater, 65 percent of
all the metal melted is poured in 25 percent of the plants.
Ninety~seven percent of the metal poured in these wet operations
is ferrous metal; Gray iron represents 70 percent of the total
weight of all ferrous metal poured.

Production Equipment and Treatment Equipment Age

The treatment technologies chosen as the basis of this regqgulation
are applicable to both old and new plants. This assertion 1is
supported by several observations about the metal molding and
casting industry data base.

As discussed earlier, plants in the data base appear to have a
wide range of ages in terms of 1initial operating year. The
general plant summary tables in the record for this rulemaking
present each plant's age in terms of its oldest melting £furnace
as well the age of its treatment systenms. However, plants must
be frequently modernized in order to remain competitive. Plants
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may be updated by modernizing a particular component, or by
installing new components. For example, an old furnace might be
equipped with oxygen lances to increase the throughput, or it
might be replaced entirely by a new, more efficient furnace,
Modernization of production equipment and air pollution control
equipment produces similar wastes among all plants producing a
given metal by a given process, It follows that sgimilar
wastewater treatment technology can be applied to these similar
wastes.

An examination of the metal molding and casting data base shows
that some foundries have operated at the same location for over
100 years, but have replaced melting furnaces as recently as five
years ago, and have replaced sand handling systems as recently as
ten years ago. Although the age of the plant is over 100 years,
the wastewater generated would be analogous to that of plants
built more recently, and the discharges would be equally amenable
to treatment.

In addition, metal molding and casting industry data indicate
that about half of the plants in the data base installed process
wastewater treatment equipment five or more years after the
installation of the oldest melting furnace. In fact, nine
percent of the ferrous foundries in the data base 1installed
process wastewater treatment equipment as long as 30 years after
the installation of the oldest melting furnace. This further
supports the observation that the age of a plant has no
correlation with the plant's ability to install water pollution
control equipment.

Land Availability for the Installation of Wastewater Treatment
Equipment

In the DCP surveys, the Agency requested that the plants provide
information on the amount of land available for the installation
of wastewater treatment equipment. About 90 percent of all the
respondents to the question on the DCP reported that sufficient
land was available for the installation of wastewater treatment
equipment.

Of the ten percent that did express some concern regarding land
availability, one third reported that no process wastewaters are
discharged from their plants. The installation of additional
treatment equipment would not be necessary for such plants as a
result of this regulation. Many of the remaining plants already
have wastewater treatment equipment in place equivalent to BPT
and BAT technology. Thus, the availability of land for the
installation of treatment equipment is not a serious concern for
the vast majority (>9S5 percent) of the plants in the metal
molding and casting category.
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02

Ductile Iron
Gray Iron
Malleable Iron
Steel

Aluminum

Brass and Bronze
(Copper Alloy)

Magnesium
Zinc

Other Metals

PENTON FOUNDRY CENSUS INFORMATION

Less Than

10 Employees = Employees =  Emplovees

28
149
11
45
843
533

30
225

150

Table III-1

10-49 50-249

127 283
189 579
20 42
177 337
1,016 450
714 277
50 h2
289 175
158 59

Greater Than

250 Employees
98
156
37
97
75
37

39



149

Table III-2

FOUNDRY SHIPMENTS IN THE UNITED STATES

Amount Shioped (Thousands of Tonsl Total
Gray Ductile Halleahle Amount Shipped

lcar lron Iren _lron Skeel Alumipum Capper Magnesium 2ing
1966 B27 523 22 515 -
§967 13,466 863 1,131 1,857 Thy 427 21 4y3 18,952
1968 14,097 1,033 1,007 1,730 807 439 21 u66 19,600
1969 14,697 1,254 1,172 1,897 86% 481 22 4p8 20,876
1970 12,338 1,607 852 1,724 771 440 18 398 18,148
1971 11,728 2,111 LR 1,583 808 420 27 h2s 17,986
1972 13,0891 1,835 960 1,609 958 360 25 469 19,810
1973 14,801 2,246 t,031 1,894 ya3 482 2T 540 21,504
1974 148,459 2,202 914 2,090 929 428 29 424 2t,472
1975 10,621 1,824 730 1,937 728 350 19 356 16,565
1976 11,935 2,243 Bug 1,803 98¢ 341 27 43y 18,615
1977 12,291 2,702 829 1,718 1,077 351 29 394 19,391
1978 12,524 2,868 816 1,862 1,143 372 25 180 19,990
1979 12,54y 2,890 715 2,039 1,151 363 14 332 20,048
1980 9,399 2,400 450 1,878 ays 296 13 243 15,524
1991 9,610 2,191 y22 1,743 91¢ 29C 11 236 15,4813
1982 6,393 1,822 284 1,017 BO3 228 9 203 10,759
1983 7,180 2,067 291 729 911 276 12 258 11,724
1984° 8,207 z,664 3565 963 819 239 6 162 13,425

2Fstimate based on data for shipments in January through November ol 1984,

References; U.S5. Department of Commeirce, Bureau of the Census: "Current Industrial Reports: MNonferroua Castings,
Summary for 1983,% HE33E(B3)-13; "Iron and Steel Foundries and Steel Ingot Producers, Summary lor 1983,¢
(ME334(83)-13); "Nonferrous Castings, November 1984, (HE33E(B4)-11); Iron and Steel Castings, November
1984 (M33A(BUI-11).
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Table III-3

DISTRTIBUTION OF WET AND DRY PLANTS
METAL MOLDING AND CASTING TNDUSTRY

Hore

Less Than 10-49 50-99 100-24¢g Than 250
10 Emplovees _Empioyees Employees Fmployees - Tota}
Subcategory Het Dry Het -Dry_ Het Dry Het  Dry Het Dry _Het  _Dry
Aluminum Casting 13 463 103 472 33 109 62 52 21 23 232 1,119
Copper Casting 21 208 52 272 29 48 5 12 10 0 133 537
Ferrous Casting 6 123 114 443 126 197 234 99 137 y7 6.7 905
Magnesiuym Caxling 1 5 4 6 2 2 0 0 0 3 ki 16
Zine Casting -3 _83 =3 __ 93 15 _26 22 _12 _I ~3 10 __217

TOTAL S0 879 2596 1,286 205 382 333 175 175 16 1,059 2,798
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Table III-4

PERCENTAGE OF ACTIVE "WETY" OPERATIONS WITHIN EACH EMPLOYEE GROUP
METALS CASTING INDUSTRY

Less Than 10-49 59-99 100-249 Th:grSSO
Subcategory = 10 Employees Emplovees  Emplovees  Employees  Emplovees
Aluminum Casting 2.7% 17.9% 23.2% 54,43 47.8%
Copper Casting 11.6% 16.0% 37.7% 55.6% 100%
Ferrous Casting 4,71% 20.5% 39.0% 70.3% 74.5%
Magnesium Casting 16.7% 40.0% 50% -- 0.0%

Zinc Casting 5.8% 19.8% ' 36.6% 64.7% 70%
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Section IV

INDUSTRY SUBCATEGORIZATION

INTRODUCTION

The metal molding and casting {foundry) point source category
includes a large number of plants which use a variety of metal
molding and casting techniques to cast several different metals.
Foundries may employ different manufacturing processes, some of
which require air pollution control devices. Both the
manufacturing processes and the air pollution control devices can
generate process wastewaters. There is sufficient variation in
the types of metal cast and the manufacturing and air pollution
control processes employed at metal molding and casting plants to
warrant division of the category into subcategories for
regulatory purposes. The metal molding and casting category is
not amenable to a single set of effluent limitations guidelines
and standards applicable to all plants in the category because of
differences in water use requirements and raw waste
characteristics.

This category is, however, amenable to a subcategorization scheme
which provides for the grouping of metal molding and casting
plants which: cast similar metals, employ similar manufacturing
processes, have similar sources of air pollution control, and, as
a result, have sgimilar water use requirements and generate
wastewaters with similar characteristics. An appropriate
subcategorization scheme ensures that plants grouped 1into a
subcategory are sufficiently similar to provide a basis for
reasonable comparison of like plants. Such a subcategorization
scheme allows for the uniform application of effluent limitations
guidelines and standards to similar plants.

SELECTED SUBCATEGORIES

Based on the findings detailed in this section and supported by
the discussions in Sections III, V, and VII, the metal molding
and casting category has been divided into five subcategories,
Bach subcategory has been further divided into distinct
manufacturing or air pollution control process segments that
generate unique wastewater streams. The subcategories and
process segments established for the development of effluent
limitations guidelines and standards of performance are:
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METAL MOLDING AND CASTING CATEGORY
A. Aluminum Casting Subcategory

Casting Cleaning

Casting Quench

Die Casting

Dust Collection Scrubber
Grinding Scrubber
Investment Casting
Melting Furnace Scrubber
Mold Cooling

O~ N s L b
L T S

B. Copper Casting Subcategory

1. <Casting Quench

2, Direct Chill Casting

3. Dust Collection Scrubber
4. Grinding Scrubber

5. Investment Casting

6. Melting Furnace Scrubber
7. Mold Cooling

C. Ferrous Casting Subcategory

Casting Cleaning

Casting Quench

Dust Collection Scrubber
Grinding Scrubber
Investment Casting
Melting Furnace Scrubber
Mold Cooling

Slag Quench

Wet Sand Reclamation

. & a . a - L]

(e -RL N e R U, N U N

LI |

D. Magnesium Casting Subcategory

l. Casting Quench
2. Dust Collection Scrubber
3. Grinding Scrubber

E. 2Zinc Casting Subcategory

1. <Casting Quench

2. Die Casting

3. Melting Furnace Scrubber
4. Mold Cooling

The above subcategorization scheme differs somewhat from the
scheme developed for the proposed rule. The revised scheme 1is
identical to the cone described in the Federal Register notice
dated February 15, 1985 (50 FR 6572).

At proposal, a lead casting subcategory was considered. However,
as detail~? in the March 20, 1984 Notice of Availability (49 FR
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10280), the lead casting subcategory was transferred for
consideration in connection with the battery manufacturing
regulation because all of the data available to the Agency on
lead casting concerns those operations and practices employed in
battery manufacturing.

All other changes 1in the subcategorization scheme involve
revisions to the segments listed under each subcategory. As
discussed in the March 1984 Notice of Availability (49 FR 10280},
the Agency received comments which asserted that some operations,
which are normally a part of metal molding and casting
operations, were not covered by the proposed regulations. In
response to these comments, and to provide regulations covering
thogse process wastewater sources typically found at metal molding
and casting plants, the Agency identified additional processes
not covered 1in the proposed subcategorization scheme which are
found at many metal molding and casting facilities. Changes in
the process segments under each subcategory are detailed below.

Aluminum Casting Subcategory - Die lube operations were combined
with die casting operations because those integrated operations
cannot be meaningfully separated. Four new process segments were
identified and added: {1) dust collection scrubber, {(2) mold
cooling, {3) grinding scrubber, and (4) casting cleaning.

Copper Casting Subcategory - The mold cooling and casting guench
process segment was divided into separate parts -- the mold
cooling process segment and the casting quench process segment.
Four new process segments were identified and added: (1) direct
chill casting, {2) investment casting, (3) grinding scrubber, and
{4) melting furnace scrubber,

Ferrous Casting Subcategory — The mold cooling and casting guench
process segment was divided into separate parts -- the mold
cooling process segment and the casting guench process segment.
Three additional ferrous casting segments were identified and
added: (1) 1investment casting, (2) casting cleaning, and {3)
grinding scrubber. In addition, the process segment originally
designated as sand washing has been redesignated as wet sand
reclamation, to represent more accurately the wastewater sources
covered by that segment.

Magnesium Casting Subcategory - One additional process segment
was identified and added: {1) casting quench.

Zinc Casting Subcategory - The die casting and casting quench
process segment were divided into separate parts -- the die
casting process segment and the casting quench process segment.
One additional process segment was identified and added: (1) mold
cooling.

The Agency reviewed available data for process water sources not

previously 1identified in the proposed regulation. Several
processes not listed above are employed in the metal molding and
casting industry; however, their use 1is not sufficiently
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widespread to allow the Agency to characterize properly these
miscellaneous wastestreams. Thus, EPA is unable to establisgh
nationally-applicable effluent limitations guidelines and
standards for process segments other than those 1listed above,
Permit writers and municipal authorities will use their best
professional judgement in establishing technology-based effluent
limitations and standards for those miscellaneous streams not
covered by the final metal molding and <casting industry
regulations.

SUBCATEGORY AND PROCESS SEGMENT DEFINITIONS

Metal molding and casting is defined as the remelting of a metal
or metal alloy to form an intermediate or final cast product by
pouring or forcing the molten metal intc a mold. The casting of
ingots, pigs, or other cast shapes following primary metal
smelting 1s not included in the metal molding and casting
category; it is regulated by the nonferrous metals manufacturing
guidelines (40 CFR Part 421). The casting of aluminum or zinc
performed as an integral part of aluminum or zinc forming, and
conducted on-site at an aluminum or =2zinc forming plant, is
covered by the respective metal forming requlation {40 CFR Part
467 for Aluminum, Part 471 for Zinc). The metal molding and
casting category includes the aluminum, copper, ferrous,
magnesium, and zinc casting subcategories. A production process
is considered to be in a particular metal subcategory if the
molten metal contains, on average, greater than 50 percent by
weight of that metal, or if the metal comprises the greatest
percentage of the metal, measured by weight. The casting of
copper-beryllium alloys where beryllium is present at 0.1 or
greater percent by weight and the casting of copper-precious
metal alloys 1in which the precious metal is present at 30 or
greater, percent by weight are excluded from regulation in the
metal molding and casting category. In the following sections,
the sources of process wastewaters requlated under each
manufacturing process segment are defined. The process segments
themselves have been described in Section III of this document.

Aluminum Casting Subcategory

1. Casting C(Cleaning Wastewater - Wastewater that originates
from the application of water to a cast product (casting} to
rid it of 1impurities such as die Jlubricants or sand.
Casting cleaning wastewater dces not include wastewater that
originates from the rinsing of castings produced by
investment casting processes; that wastewater is regulated
under investment casting.

2. Casting Quench Wastewater - Wastewater that originates from
the immersion of a hot casting in a water bath to cool the
casting rapidly, or to change the metallurgical properties
of the casting.
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Die Casting Wastewater - Die casting wastewater includes two
types of wastewater discharges: leakage of hydraulic fluid
from hydraulic systems associated with die casting
operations, and the discharge of die lubricants. Any
process water used for the cooling of dies or castings still
contained in dies is not considered die casting wastewater;
rather, it is mold cooling wastewater.

Dust Collection Scrubber Wastewater - Wastewater that
originates from the removal of dust from air in a scrubber,
when water or process wastewater is used as a cleaning
medium, The dust may originate with sand preparation, sand
molding, core making, sand handling and transfer, the
removal of sand from the casting (including %“shake-out,"
shot~blasting, and sand blasting), or other foundry floor
dust sources. Wastewater that originates from pouring
floor, pouring ladle, and transfer ladle fume scrubbing also
is included when these fumes are collected in an air duct
system common with sand dusts. Wastewater that originates
from dust collection scrubbers associated with investment
casting operations are requlated under the investment
casting process segment.

Grinding Scrubber Wastewater - Wastewater that originates
from the removal of grinding dust from air in a scrubber,
when water or process wastewater is used as a cleaning
rmedium, Grinding dust is generated during the mechanical
abrading, or preliminary grinding of castings following
removal from the mold.

Investment Casting Wastewater - Wastewater generated during
investment mold backup, hydroblast cleaning of investment
castings, and the collection of dust resulting from the
hydroblasting of castings and the handling of the investment
material. Operations generating investment casting
wastewaters are sometimes called lost wax, lost pattern, hot
investment, or precision casting processes.

Melting Furnace Scrubber Wastewater - Wastewater generated
during the removal of dust and fumes from furnace exhaust
gases in a scrubber, when water or process wastewater \is
used as a cleaning medium. The dust and fumes are generated
by melting or holding furnace operations and are expelled in
the exhaust gases from these operations. Wastewater from
pouring floor, pouring ladle, and transfer ladle fume
scrubbing also is included when the fumes from those
operations are collected in an air duct system common with
the melting or holding furnace fumes.

Mold Cooling Wastewater — Wastewater that originates from
the direct spray cooling of a mold or die, or of the
casting, in an open mold. Water that circulates in a
noncontact cooling water system in the interior of a mold is
not considered mold cooling process wastewater unless it
leaks from the system and is commingled with other process
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wastewaters,

Copper Casting Subcategory

1,

Casting Quench Wastewater - Wastewater that originates from
the immersion of a hot casting in a water bath to ccol the
casting rapidly, or to change the metallurgical propertlies
of the casting.

Direct Chill Casting Wastewater - Contact cooling water used
during the direct chill casting operations. The cooling
water may be sprayed directly onto the hot casting, or it
may be present as a contact c¢ooling water bath into which
the cast product is lowered as it is cast.

Dust Collection Scrubber Wastewater - Wastewater that
originates from the removal of dust from air in a scrubber,
when water or process wastewater is used as a cleaning
medium. The dust may originate with sand preparation, sand
molding, core making, sand handling and transfer, the
removal of sand from the casting ({including ‘“shake-ocut,?®
shot-blasting, and sand blasting), or other foundry floor
dust sources. Wastewater that originates from pouring
floor, pouring ladle, and transfer ladle fume scrubbing also
is included when these fumes are collected in an air duct
system common with sand dusts. Wastewater that originates
from dust ccllection scrubbers associated with investment
casting operations are regqulated under the investment
casting process segment.

Grinding Scrubber Wastewater - Wastewater that originates
from the removal ¢f grinding dust from air in a scrubber,
when water or process wastewater is used as a cleaning
medium. Grinding dust is generated during the mechanical
abrading, o¢r preliminary grinding of castings following
removal from the mcld.

Investment Casting Wastewater - Wastewater generated during
investment mecld backup, hydroblast cleaning cof investment
castings, and the cocllecticon of dust resulting from the
hydroblasting of castings and the handling of the investment
material. Operations generating investment casting
wastewaters are sometimes called lost wax, lost pattern, hot
investment, or precision casting processes.

Melting Furnace Scrubber Wastewater - Wastewater generated
during the removal of dust and fumes from furnace exhaust
gases in a scrubber, when water or process wastewater is
used as a cleaning medium. The dust and fumes are generated
by melting or holding furnace operations and are expelled in
the exhaust gases from these operaticns. Wastewater from
pouring flcor, pouring ladle, and transfer ladle fume
scrubbing alsco is included when the fumes from those
operations are collected in an air duct system common with
the melting or helding furnace fumes.
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Mold Cooling Wastewater - Wastewater that originates from
the direct spray cooling of a mold or die, or of the
casting, in an open mold. Water that circulates 1in a
noncontact cooling water system in the interior of a mold is
not considered mold cooling process wastewater unless it
leaks from the system and is commingled with other process
wastewaters.

Ferrous Casting Subcategory

l.

Casting Cleaning Wastewater - Wastewater that originates
from the application of water to a cast product {casting) to
rid it of impurities such as die 1lubricants or sand.
Casting cleaning wastewater does not include wastewater that
originates from the rinsing of castings produced by
investment casting processes; that wastewater is requlated
under investment casting.

Casting Quench Wastewater - Wastewater that originates from
the immersion of a hot casting in a water bath to cool the
casting rapidly, or to change the metallurg al properties
of the casting.

Dust Collection Scrubber Wastewater - Wastewater that
originates from the removal of dust from air in a scrubber,
when water or process wastewater is used as a cleaning
medium, The dust may originate with sand preparation, sand
molding, core making, sand handling and transfer, the
removal of sand from the casting (including "shake-out,"
shot-blasting, and sand blasting), or other foundry floor
dust sources. Wastewater that originates £from pouring
floor, pouring ladle, and transfer ladle fume scrubbing also
is included when these fumes are collected in an air duct
system common with sand dusts. Wastewater that originates
from dust collection scrubbers associated with investment
casting operations are requlated under the investment
casting process segment,

Grinding Scrubber Wastewater - Wastewater that originates
from the removal of grinding dust from air in a scrubber,
when water or process wastewater is used as a cleaning
medium. Grinding dust is generated during the mechanical
abrading, or preliminary grinding of castings following
removal from the mold.

Investment Casting Wastewater - Wastewater generated during
investment mold backup, hydroblast cleaning of investment
castings, and the collection of dust resulting from the
hydroblasting of castings and the handling of the investment
material. Operations generating investment casting
wastewaters are sometimes called lost wax, lost pattern, hot
investment, or precision casting processes.
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Melting Furnace Scrubber Wastewater - Wastewater generated
during the removal of dust and fumes from furnace exhaust
gases 1in a scrubber, when water or process wastewater is
used as a cleaning medium. The dust and fumes are generated
by melting or holding furnace operations and are expelled in
the exhaust gases from these operations. Wastewater from
pouring floor, pouring ladle, and transfer ladle fume
scrubbing also 1is 1included when the fumes from those
operations are collected in an air duct system common with
the melting or holding furnace fumes.

Mold Cooling Wastewater - Wastewater that originates from
the direct spray cooling of a mold or die, or of the
casting, 1in an open mold. Water that circulates 1in a
noncontact cooling water system in the interior of a mold is
not considered mold cooling process wastewater unless it
leaks from the system and is commingled with other process
wastewaters,

Slag Quench Wastewater - Wastewater that originates from the
cooling or sluicing of furnace slag with water or process
water.

Wet Sand Reclamation Wastewater - Wastewater that originates
from the reclamation of spent sand for reuse by washing it
with water.

Magnesium Casting Subcategory

1,

Casting Quench Wastewater - Wastewater that originates from
the 1immersion of a hot casting in a water bath to cool the
casting rapidly, or to change the metallurgical properties
of the casting.

Dust Collection Scrubber Wastewater - Wastewater that
originates from the removal of dust from air in a scrubber,
when water or process wastewater is used as a cleaning
medium. The dust may originate with sand preparation, sand
molding, core making, sand handling and transfer, the
removal of sand from the casting, and other foundry floor
dust sources. Wastewater that originates from pouring
floor, pouring ladle, or transfer ladle fume scrubbing also
is 1included when these fumes are collected in an air duct
system common with sand dusts.

Grinding Scrubber Wastewater - Wastewater that originates
from the removal of grinding dust from air in a scrubber,
when water or process wastewater is used as a c¢leaning
medium. In the magnesium casting subcategory, these
scrubbers serve both air pollution control and fire
retardant purposes. Magnesium dust is generated during the
mechanical abrading, or preliminary grinding of the casting
following its removal from the mold.
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Zinc

Casting Subcategory

1—.

Casting Quench Wastewater - Wastewater that originates from
the immersion of a hot casting in a water bath to cool the
casting rapidly, or to change the metallurgical properties
of the casting.

Die Casting Wastewater - Die casting includes two types of
wastewater discharges: leakage of hydraulic fluid from
hydraulic systems associated with die casting operations,
and the discharge of die lubricants. Any process water used
for the cooling of dies or castings still contained in dies
is not considered die casting wastewater; rather, it is mold
cooling wastewater.

Melting Furnace Scrubber Wastewater - Wastewater generated
during the removal of dust and fumes from furnace exhaust
gases 1in a scrubber, when water or process wastewater is
used as a cleaning medium. The dust and fumes are generated
by melting or holding furnace operations and are expelled in
the exhaust gases from these operations. Wastewater from
pouring £floor, pouring ladle, and transfer 1ladle fume
scrubbing also 1s included when the fumes from those
operations are collected in an air duct system common with
the melting or holding furnace fumes.

Mold Cooling Wastewater - Wastewater that originates from
the direct spray cooling of a mold or die, or of the
casting, in an open mold. Water that circulates in a
noncontact cooling water system in the interior of a mold is
not considered mold cooling process wastewater unless it
leaks from the system and is commingled with other process
wastewaters,

SUBCATEGORIZATION BASIS

In id
for
follo

1
1

The
basic
segme

entifying the subcategories and subcategory process segments
the metal molding and casting point source category, the
wing factors were considered:

1. Type of metal cast

2. Manufacturing process and water use
3. Air pollution sources

4. Pollutant concentrations in raw wastewater
5. Raw materials

6. Process chemicals

7. Plant size

8. Plant age

9. Geographic location

0. Central treatment

1. Make-up water guality

type of metal cast and the manufacturing process form the

framework for the selected subcategories and subcategory
nts. Many of the other factors provided additional support
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for the subcategorization scheme. These other factors, including
process wastewater characteristics, helped to delineate the final
subcategories as reflected in the subcategories and subcategory
segments developed.

Rationale for Subcategorization -~ Factors Considered

In the following sections, each of the factors listed above 1is
evaluated on the basis of suitability for subcategorizing the
metal molding and casting category.

Type of Metal Cast

The type of metal cast forms the primary basis for
subcategorization of the metal molding and casting category. The
wastewater sampling performed as a part of this regulatory
development effort showed that the type of metal cast in a
process does affect the type and quantities of toxic metal and
toxic organic pollutants present in the wastewater from that
process, One reason for this observation 1is simply the
difference in the raw material used in the metal charge. Metals
and other pollutants that are present in the furnace charge will
eventually enter the process water and will influence the process
wastewater characteristics.

In addition, metals differ in physical and chemical properties
such as melting point and malleability, and these inherent
differences in raw material influence in turn the manufacturing
process employed and the process chemicals chosen. Process
wastewater characteristics are largely determined by such factors
as these.

The metallurgical properties of the metal béing cast influence
which manufacturing processes may be used during manufacture of

the desired product. For example, zinc and aluminum castngs are
frequently produced by die casting techniques, while ferrous
castings are not, Results of metal molding and casting surveys

indicate that slag gquenching is associated only with ferrous
casting.

The different types of metal cast require the use of different
process chemicals. For example, aluminum and zinc are more
amenable to die casting techniques, while ferrous castings are
more often produced in sand molds. The binders and chemical
additives used in sand casting are substantially different from
the process chemicals used as mold release agents in die casting.
As a result, the wastewaters generated in the aluminum and zinc
subcategories will contain different types and quantities of
toxic organic pollutants from those found in wastewaters
generated in the ferrous subcategory. Subcategorization of the
metal molding and casting industry by metal type accounts for
these differences.

In those instances where a plant casts more than one metal, the
manufacturing processes, equipment, and pollutant sources are
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usually segregated by metal type. A specific melting furnace,
for example, melts only one metal to avoid cross contamination
with another metal. Manufacturing processes are generally
designed to handle only one metal type. Many of these
manufacturing processes (die casting for example) require the use
of special process chemicals designed for very specific
applications. These circumstances provide further support for
the subcategorization of foundries by metal type.

Examination of the analytical data indicated that differences in
alloys of the same base metal were not of sufficient magnitude to
subcategorize by alloy. This is most apparent in the ferrous
casting subcategory, where variations in raw waste characteris-
tics, manufacturing processes, and process chemicals among gray
iron, malleable ircen, ductile iron, and steel foundries were not
significant enough to support subcategorization by alloy.

Manufacturing Process and Water Use

Wastewater characteristics are determined by two factors: process
water usage rates and exposure of process water to sources of
contamination. Both o©of these factors are dependent on the
manufacturing process employed. Water usage is highly dependent
on the c¢ooling, cleaning, or air scrubbing reguirements of a
particular process application. Similarly, the types and amounts
of pollutants present in water discharged from a process are
influenced by that process. For example, suspended solids and
metals loadings are much higher in scrubber wastewaters than in a
mold cooling wastewater discharge; £for a scrubber application,
the process water 1is being purposely applied to collect a
particulate pollutant load. 0il and grease and organic priority
pollutant 1loadings are much higher in die casting wastewaters
than in casting quench wastewaters. A major portion of the die
casting wastewater discharge is water used as a carrier solution
for oily die casting lubricants.

Finally, many manufacturing processes are unique to the type of
metal cast. For example, results of metal molding and casting
industry surveys indicate that slag quenching is associated only
with ferrous casting. Casting technigques also differ: for
example, aluminum and 2inc castings are frequently produced by
die casting methods, while ferrous castings are not.

It is clear from the above examples that a subcategorization
scheme based solely on metal type will not adequately account for
differences in wastewater characteristics and wastewater flow
rates. To account for the differences in water use and
wastewater characteristics among the different processes, the
subcategories developed on the basis of metal type were further
divided into manufacturing process segments,

A review of each of the remaining factors on the 1list reveals
that the type of metal cast and the manufacturing process
employed largely determine the sources of air pollution, process
wastewater characteristics, and raw materials and process
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chemicals wused. Thus, subcategorization by metal type and
manufacturing process inherently considers those factors.

Air Pollution Sources

Certain manufacturing processes are characteristic sources of air
pollution. Where required, air pollution control devices have
been installed to control air emissions from various manufactur-
ing processes. The design of these devices may be either ¢of the
"dry" or "wet" type. An example of a "dry" type control device
is a baghouse; such dry devices are discussed in Section III.
"Wet" air pollution control devices are referred to as scrubbers,
and these devices may result in the discharge of process
wastewaters. Where scrubbers are present in the metal molding
and casting industry, they have been included in the
subcategorization scheme as separate process segments.

Pcllutant Concentrations in Process Wastewater

As discussed in the previous sections, wastewater characteristics
may vary with both the type of metal cast and on the
manufacturing process employed. Thus, process wastewater
characteristics were inherently considered in the decision to
subcategorize by metal type and to divide the subcategories
further by process segment.

Raw Materials

In the metal molding and casting industry, the raw material
consists of the charge to the melting furnace. This charge
consists primarily of the metal being cast. For example, the
production of a zinc casting begins with the charge of a zinc raw
material to the melting furnace. For this reason, raw material
differences are considered in a subcategorization scheme based on
the type of metal cast.

Process Chemicals

The major process chemicals used in the manufacture of castings
fall 1inte two general classes: those associated with sand
casting, and those associated with die casting. The process
chemicals associated with sand casting techniques include sand
and core binders and related chemical additives, Several of
these process chemicals contain toxic pollutants or chemicals
which, when exposed to high metal temperatures, may decompose to
toxic pollutant materials.

Analysis of plant data indicates the use of a wide variety of
sand casting materials, At least 14 different chemical types of
sand additives are commercially available. On-site visits to
many plants indicated that more than one type of sand additive is
often used simultanecusly within the plant and that changes in
the use of the varicus products occur pericdically.
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The process chemicals associated with die casting include die
lubricants, die coatings, and quench solution additives. These
materials are used to prevent castings from adhering to the die
and to provide a casting with improved surface characteristics.
Frequently, many different products are tried until a
satisfactory lubricant or coating is found.

Because of the wide variety of process chemicals and the frequent
changes in the use of these products, the type of process
chemical used 1s not an adequate basis for subcategorization.
However, since the types of process chemicals used are related to
the manufacturing processes employed and type of metal cast, the
difference in process chemical usage was inherently considered in
the subcategorization and segmentation scheme developed.

Plant Size

Plant size can be measured by several methods: number of
employees, producticn, or process wastewater flow, No
identifiable relationship between any of these three size
measurements and process wastewater characteristics was found.
Additionally, process water usage requirements per pound ¢f metal
poured or per 1000 standard cubic feet of air scrubbed were found
to be correlated but independent of plant size. For these
reascns, plant size was not considered to provide an adequate
basis for subcategorization. However, the Agency has found that
the costs of installing and operating treatment systems does not
vary proportionally to plant size. Economies of scale exist in
that larger systems are relatively less expensive than smaller
systems. For this reason, the Agency has developed model plants
for each subcategory and process segment based on different
employment size groups ({(i.e., based on number of production
emplocyees). The economic impact of compliance with limitations
and standards based on various technology options was evaluated
independently for each size group. This division of the
subcategories for economic evaluation enabled the Agency to
consider adequately any differences in the financial strength of
large and small plants in the metal molding and casting category
when evaluating the economic impacts of this regulation.

Plant Age

Plants within a given subcategory may have significantly
different ages in terms of initial operating year. To remain
competitive, however, plants must be constantly modernized.

Plants may be updated by modernizing a particular compcnent, or
by installing new components, For example, an old furnace might
be equipped with oxygen lances to increase the throughput, or
replaced entirely by a new, more efficient furnace.
Modernization of production processes and air poliution control
equipment produced analogous wastes among all plants producing a
given metal, despite the original plant start-up date.
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Similarly, wastewater treatment equipment is installed and
modified as plants become modernized, Examination of the general
plant summary tables presented in Section 22.76 of the record for
this rulemaking indicates that the installation and operation of
wastewater treatment, including high rate recycle systems, is not
correlated with plant age. As an example, several plants which
have been in operation for over 30 years have installed treatment
and recycle facilities as recently as six years ago. At other
plants, treatment and recycle facilities have been in use for
over 35 years.

The Agency has therefore concluded that plant age does not
account for any differences among plants 1in raw wastewater
characteristics or in ability to install treatment equipment in
order to achieve the requlations being promulgated. Thus plant
age was not selected as an appropriate basis for
subcategorization.

Geographic Location

Plants engaged in metal molding and castings are located in all
of the industrial regions of the United States. None of the
available data indicate that the location of a plant affects the
type of metal cast, the manufacturing process employed, or other
process wastewater characteristics. Therefore, geographic
location is not an appropriate basis for subcategerization.

Geographic location may affect the quality of the make-up water
available to a plant. Make-up water quality was considered as a
basis for subcategorization and is discussed below as a separate
topic.

Central Treatment

A significant portion of the plants in the metal molding and
casting industry have more than one process generating process
wastewater, and perform combined treatment of these wastewaters
in a central treatment facility. The Agency received numerous
comments which asserted that plants with central treatment would
not be capable of achieving the same recycle rates as would those
plants that treat wastewaters from single processes separately.
The Agency also received comments which asserted that high rate
recycle of wastewaters from multiple processes concentrates
dissolved solids and other constituents in raw wastewaters and
that this concentration of pollutants results in higher effluent
concentrations from 1lime and settle treatment than would be
expected for treatment of wastewaters from single processes.,
Therefore, these commenters asserted that metal molding and
casting plants with central treatment should be assigned a
separate subcategory.

Section VII of this Development Document contains a detailed
presentatiocn of the recycle model analysis as it pertains to
central treatment. In summary, the Agency found from the
analysis that achievable flow weighted recycle rates for combined
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treatment systems were higher than the recycle rates predicted
for single process treatment systems, rather than lower, as
asserted in comments. The recycle model analysis did indicate
that plants in the ferrous subcategory with central treatment of
melting furnace scrubber, dust collection scrubber, and slag
quench wastewaters showed marginally lower recycle rates than
those predicted for the separate processes, However, increases
in blowdown flow rates for these three processes were provided to
account for poor make-up water quality. These increases 1in
blowdown were sufficient to allow facilities with central
treatment to achieve the separate stream recycle rates.
Moreover, plants which recycle to their processes after central
treatment effect greater removal of pollutants and thereby
achieve sufficiently higher recycle rates, not lower as asserted
in comments, such that individual process recycle rates are
achieved or surpassed.

The Agency's treatment effectiveness analysis, also presented in
Section VII of the Development Document, is based on data from
lime and settle treatment in the metal molding and casting
industry. Almost all of the data used in the treatment
effectiveness analysis are for plants with high rate recycle and
combined treatment of wastewaters from multiple processes in
central treatment facilities. The raw wastewaters treated by
these facilities are highly concentrated and are the most
difficult wastewaters in this industry to treat. It follows
that plants that do not practice central treatment of multiple
waste streams will be able to achieve these values, as well as
plants practicing central treatment. The Agency has concluded
that these findings support the existing subcategorization, and
that further subcategorization of the metal molding and casting
industry for central treatment plants and development of separate
recycle rates and treatment effectiveness concentrations are not
warranted.

Make-up Water Quality

The Agency's recycle model analysis also was used to determine
whether make-up water quality should serve as a basis for
subcategorization., BAs described in detail in Section VII of this
Development Document, the Agency found that only three process
segments among the 19 analyzed were marginally sensitive to poor
make-up water quality. All of these processes are in the ferrous
subcategory -—- melting furnace scrubber, dust collection
scrubber, and slag gquench. By allowing for increases of 1-2
percent in blowdown flow rates (decreases in recycle rates) and
therefore increased removal from recycle systems of certain
constituents that cause scaling or corrosion, the adjusted
recycle rates were achievable even with poor make-up water
quality, without expensive and sophisticated treatment.
Therefore, the existing subcategorization incorporates the
effects of make-up water quality, and further subcategorization
is not necessary.
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Summary

For regulatory purposes, the most important reasons to
subcategorize are to account for differences among plants, either
in the type and amounts of pollutants present in the wastewater,
or in water usage rates. The primary factor likely to affect
such wastewater characteristics is the type of metal cast. An
additional important factor is the type of manufacturing process
employed. This further influences the type and amount of
pollutants 1in the raw waste, water use rates, and thus the
appropriateness of selected treatment technologies. For these
reasons, metal type was chosen to form the basis for
subcategorization of the metal molding and casting point source
category; the subcategories were then further segmented by
process type. This subcategorization scheme implicitly considers
such factors as wastewater characteristics, process chemicals
used, and wastewaters generated by wet air pollution control
equipment.,

PRODUCTION NORMALIZING PARAMETERS

To ensure equitable regulation of the category, effluent
limitations guidelines and standards have been established on a
pollutant mass discharge basis (i.e., mass of pollutant
discharged per unit of production activity). As discussed in
later sections of this document, water conservation through high
rate recycle 1is an important part of the model treatment
technology for this category. To ensure that good water
conservation practices are followed, the mass of pollutants 1in
metal molding and casting discharges have been related to a
specific unit of production to establish limitations and
standards that will control the pollutant mass discharged
proportionate to some level of production activity. The unit of
production specified in these regulations is known as a
production normalizing parameter (PNP).

Selection of Production Normalizing Parameters

Two criteria were used in selecting the appropriate PNP for a
given. subcategory or segment: (1) maximizing the degree of
correlation between the PNP and the corresponding discharge of
pollutants and (2) ensuring that the PNP is easily measured and
feasible for use in establishing regulations.

At proposal, the Agency considered the following for use as
production normalizing parameters: tons of sand used for dust
collection scrubber operations, tons of sand washed for sand
washing operations, and tons of metal poured for all other metal
molding and casting operations. For the four segments for which
a discharge allowance was proposed, tons of metal poured was
chosen as the production normalizing parameter.

After proposal, many comments were received stating that the use

of tons of sand used or metal poured as production normalizing
parameters for air scrubbing operations was improper. The
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commenters stated that air flow through a scrubber was a more
appropriate production normalizing parameter. After
consideration of these comments, the Agency performed a
correlation analysis for wet scrubbers to test the correlation of
water use with three parameters: tons of metal poured, tons of
sand used, and air flow (in units of 1,000 standard cubic feet
per minute or 1,000 SCFM).

The correlation analysis was run on three sets of data points:

o Production (tons poured per day) vs. water use (gallons
per day, GPD),

o Sand use (tons used per day, TPD) vs. water use (GPD),
and

o Air flow (1,000 SCFM) vs. water use (gallons per minute,
GPM).

These sets of data were for individual process wastewater
gources, as compiled from the data collection portfoclios (DCPs).
Correlation coefficients were obtained for each of these sets of
data wusing the linear regression function based upon the least
squares method of curve fitting.

Examination of the resulting correlation coefficients reveals
that in nearly every case, air flow correlates much more closely
to water wuse than either metal poured or sand used for the
process segments involving wet scrubbing. A more detailed
account of the correlation analyses performed and sets of 1input
and output data can be found in Section 22.28 of the public
record for this rulemaking.

After considering the comments submitted by industry and the
results of the correlation analysis, the Agency decided that air
flow was a more appropriate production neormalizing parameter than
sand used or metal poured for the three scrubber-based process
segments: dust collection scrubber, grinding scrubber, and
melting furnace scrubber.

Production normalizing parameters for each segment are presented
in Table IV-1. The table shows that the production normalizing
parameter for all processes is either tons of metal poured or
thousands of standard cubic feet of air with one exception:
ferrous wet sand reclamation. The production normalizing
parameter for this process is tons of sand reclaimed.

Tons of metal poured was selected as the production normalizing
parameter for metal molding and casting operations other than
scrubber operations and sand reclamation because 1t 1is a
production record commeonly maintained by metal molding and
casting plants, and it can Dbe correlated to water use
requirements and pollutant discharge loads for the processes for
which it is used as the PNP. Tons of sand reclaimed was selected
as the production normalizing parameter for the ferrous wet sand
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reclamation process segment because it is a production record
that 1is or can be easily recorded or calculated, and it can be
correlated to water use requirements and pollutant discharge
loads for the wet sand reclamation process segment. Air flow was
selected as the PNP for wet scrubber operations for the reasons
described above.

Several other parameters alsc were considered and rejected for
use as production normalizing parameters. The rationale for
eliminating each of these parameters is discussed below.

Weight of Sand

The welght of sand used in a process was originally the produc-
tion normalizing parameter for two segments: the dust collection
scrubber segments and ferrous wet sand reclamation segments. As
previously discussed, for the dust collection segments, a
correlation analysis showed that air flow through the process
scrubber correlated much more closely to water use than did the
weight of sand used in the process.

For the ferrous wet sand reclamation segment, the weight of sand
that 1is actually reclaimed is more highly correlated to process
water use than is the weight of sand used because process water
is generated only during the reclamation of the sand. For
example, some plants might use a great deal of sand in their
process, but reclaim little or none of it, thus using little or
no reclamation process water.

Surface Area of Casting

Surface area was considered as a possible production normalizing
parameter for those manufacturing processes involving cleaning
because pollutants enter the cleaning water through intimate
contact with the surface of the casting. However, surface area
of a casting is a variable dependent upon the shape and design of
the castings being manufactured. In some plants, such as those
which cast miscellanecus shapes, product surface area changes
frequently and is difficult to determine. Records on product
surface area are not generally kept by industry. Therefore,
surface area was not selected as a production normalizing
parameter.

Weight of Final Product

The weight of final product is readily available in production
records, but its application as a production normalizing parame-
ter has a significant drawback.

The weight of the casting in final product form may vary substan-
tially from the casting's initial weight. Casting weight is at a
maximum when the casting is first formed (i.e., immediately after
the pouring of the molten metal intoc the mold). At this point,
the casting has the gates, sprues, and risers attached, and the
total weight of all the castings produced per unit time c¢losely
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equates with the total amount of metal poured during that unit of
time.

The major reduction in weight occurs after the metal molding and
casting supportive process steps (sand preparation, mold and core
making, sand washing, etc.) have occurred. This weight reduction
is due to the removal of the gates, sprues and risers. Weight
loss can be as little as five percent or as much as 70 percent of
the 1initial total casting weight, depending upon the type of
metal cast, the casting shape, and the volume of the gates,
sprues, and risers required in the mold.

Additional weight changes can occur when metal is removed during
the machining of the casting or, for example, when weight is
added during the electroplating or the painting of the casting,

For the reasons stated above, the weight of the final product was
not found to be a suitable production normalizing parameter,

Process Chemicals Consumed
For the reasons stated in the discussion of the factors consid-
ered for subcategorization, the variability in the amount of

process chemicals consumed diminishes 1its usefulness as an
appropriate production normalizing parameter.
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TABLE IV-1

PRODUCTION NORMALIZING PARAMETERS USED TO
DEVELOP EFFLUENT LIMITATIONS

Process Segment

Aluminum

Casting Cleaning

Casting Quench

Die Casting

Dust Collection Scrubber
Grinding Scrubber
Investment Casting
Melting Furnace

Mold Cooling

Copper

Casting Quench

Direct Chill Casting
Dust Collection Scrubber
Grinding Scrubber
Investment Casting
Melting Furnace

Mold Cooling

Ferrous

Casting Cleaning

Casting Quench

Dust Collection Scrubber
Grinding Scrubber
Investment Casting
Melting Furnace

Mold Cooling

Slag Quench

Wet Sand Reclamation

Magnesium

Casting Quench
Dust Collection Scrubber
Grinding Scrubber

Zinc

Casting Quench
Die Casting
Melting Furnace
Mold Cooling

Production Normalizing Parameter
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Mass of metal poured
Mass of metal poured
Mass of metal poured
Volume of scrubber air
Volume of scrubber air
Mass of metal poured
Volume of scrubber air
Mass of metal poured

Mass of metal poured
Mass of metal poured
Volume of scrubber air
Volume of scrubber air
Mass of metal poured
Volume of scrubber air
Mass of metal poured

Mass of metal poured
Mass of metal poured
Volume of scrubber air
Volume of scrubber air
Mass of metal poured
Volume of scrubber air
Mass of metal poured
Mass of metal poured
Mass of sand reclaimed

Mass of metal poured
Volume of scrubber air
Volume of scrubber air

Mass of metal poured
Mass of metal poured
Volume of scrubber air
Mass of metal poured

flow
flow

flow

flow
flow

flow

flow
flow

flow

flow
flow

flow



SECTION V

WATER USE AND WASTEWATER CHARACTERISTICS

This section presents the industry survey data that characterize
metal molding and casting water use and the analytical data that
characterize the raw wastewater from the various metal molding
and casting process segments.

DATA SOURCES

Metal Molding and Casting Industry Profile Data Base

Metal molding and casting water usage data were obtained
primarily from data collection portfolios completed by metal
molding and casting plants in 1977. DCP's were sent to 1,269
plants which formed a representative cross—-section of the metal
molding and casting industry. The information in the portfolios
has been updated, and some additional information has been added
through several data solicitation and verification efforts that
were undertaken in response to industry comments since the DCP's
were originally received. A chronological description of these
survey efforts and the development of a metal molding and casting
industry profile data base is discussed in Section III,

Sampiing and Analysis Program

In addition to the survey efforts mentioned above, the Agency
also conducted an extensive program of site visits and water
sampling and analysis at metal molding and casting plants. Site
visits were conducted primarily to directly observe metal molding
and casting processing steps, process water usage and discharge
practices, and wastewater treatment and control. The sampling
and analysis program was undertaken primarily to characterize
metal molding and casting wastewater and to identify pollutants
of concern in the metal molding and casting category. During the
sampling and analysis program, special emphasis was placed on
examining and gquantifying the presence of priority pollutants.
In total, EPA and its contractors collected and analyzed samples
from 46 metal molding and casting plants during three separate
sampling efforts.

Table V-47 lists the 129 priority pollutants considered in this
study. Three pollutants have subsequently been deleted from thne
list of priority pollutants - #17 bis(chloromethyl)ether, #49
trichlorofluoromethane, and #50 dichlorodifluoromethane. Samples
were collected and analyzed for 128 priority pollutants and other
pollutants deemed appropriate. Because the analytical standard
for #129 2,3,7,8-tetrachlorodibenzo~-p-dioxin {(TCDD) was judged to
be too hazardous to be made generally available, samples were
never analyzed for this pollutant.
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Samples collected during the sampling program included, but were
not limited to, incoming (source) water, raw process wastewater,
and untreated, partially treated, and fully treated wastewater.

Incoming Water Analysis. Incoming water samples were collected
for each sampled plant and analyzed for wvarious pollutants.
Overall, these analyses revealed few pollutants at concentrations
above the minimum quantifiable limit of the specific analytical
method or at concentration levels significant enough to affect
the anticipated design of a waste treatment system,

Raw Waste Analysis. The analytical data base generated through
EPA's metal molding and casting sampling activities, and used to
characterize raw wastewaters is summarized in Tables V-30 through
V-46. These summary table. present six columns of data for each
process segment where raw wastewater analytical data are
available. The first column lists the pollutants detected 1in
wastewater from the respective segment. The second and third
columns present the number of samples that were analyzed for each
pollutant and the number of times the pollutant was detected.
The fourth column presents the range of concentrations at which
the pollutant was detected. A zero as the minimum value in the
concentration range indicates that the pollutant was reported as
present in one or more samples at less than the detection limit.
The fifth column presents the average concentration at which the
pollutant was detected.

The average concentration was calculated as the arithmetic

average of all available data. "Less than® values were averaged
as zeros. Values reported as non-detected were not included in
the average. The last column on each table presents the average

normalized waste load ggnerated per kkg of metal poured or sand
reclaimed, or 1,000 m air scrubbed, These averages were
calculated by normalizing each sampling data point to the
production or air flow at the sampled process, and then averaging
the normalized data points. Concentration data reported as "less
than" values were averaged as zeros. Concentration data reported
as non-detected were not included in the average. A tabulation
of all of the analytical data contained on Tables V-30 through V-
46 1is presented in Section 22.651 of the record. Sampling trip
reports containing the original data are located in Sections 8.4,
19.3, and 22.4 of the record.

Previous discussions of raw waste characteristics of metal
molding and casting wastewater have focused on the average
concentration of a pollutant within a process segment, based on a
straight average of all available analytical data. This method
does not take into account variable water usage practices at the
actual sampled plants. In response to public comments on the
validity of conclusions drawn from this approach, the Agency has
re-examined the methodology used to determine raw waste
characteristics. Based on a review of the data available, and
the actual water usage practices under which raw wastewater
samples were collected, the Agency has adjusted the procedure by
which average raw wastewater characteristics are estimated.
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The revised methodology calculates average raw wastewater
characteristics based on normalized pollutant generation rates.
Measured concentrations at sampled plants are converted to mass
generation rates (e.g., mg pollutant per kkg of metal poured)
based on the water flow rate and the production at the sampled
process. The mass generation rates at each sampled process
within a segment are then averaged to determine an average mass
generation rate. The Agency favors this method of calculating
the mass of pollutants generated because it eliminates the impact
of wvariability of water usage at sampled processes from the
calcula-tion of the mass of pollutants generated, Average
wastewater characteristics can then be estimated from the average
mass generation rates based on median production normalized
flows. For example, an average mass generation rate in units of
mg/kkg will yield an average concentration in units of mg/l when
divided by the median production normalized flow in units of
1/kkg.

Effluent Analysis. Samples of the final plant effluents were
collected at many of the plants sampled. Since a number of
plants had two or more effluent discharges, samples were
sometimes collected at each effluent discharge. For those
sampled plants which did not have an effluent discharge (i.e., no
digscharge of process wastewater to a surface water or to a
municipal treatment plant), samples of treated recycled
wastewater were sometimes collected.

SITE SELECTION RATIONALE AND SAMPLING HISTORY

Three separate sampling efforts have been performed to
characterize the metal molding and casting industry raw
wastewater. These sampling efforts took place in 1974, 1978, and
1983. Each effort is discussed below.

Table V-49 summarizes the plants sampled, year sampled, and the
pollutants for which analyses were performed.

1974 Sampling Effort

In 1974, the Agency visited and collected wastewater samples at
19 ferrous foundries as part of the rulemaking effort for the
Iron and Steel Point Source Category. At that time, the
foundries industry was included as a Foundries Subcategory in the
Iron and Steel Category. Thus the 18 plants from which samples
were collected at that time were large ferrous foundries.
Samples collected consisted primarily of process wastewater from
melting furnace scrubbers, dust collection scrubbers, and slag
quenching., Analyses were performed on these samples to determine
concentrations of conventional pollutant metals, phenols,
cyanide, ammonia, and some priority pollutant metals and other
metals. The following plants were sampled during this initial
effort:

115



50315 53219 56771

51026 53642 56789
51115 54321 57100
51473 55122 57775
92491 55217 58589
52881 56123 59101

59212

1978 Sampling Effort

By 1977, the metal molding and casting point source category had
been established as a separate category for foundries and die
casting facilities. The metal molding and casting category
included plants that mold or cast not only iron and steel, but
also aluminum, copper, lead, magnesium, and zinc. Prior to
proposing a regulation for this category, the Agency conducted an
extensive industry study. This study included a second sampling
effort, performed in 1978, Because the first round of sampling
in 1974 was conducted exclusively at large ferrous foundries, the
gecond round of sampling focused on nonferrous and small ferrous
foundries.

The information contained in the DCP responses served as the
primary basis for selecting plants for site or sampling wvisits
during the 1978 program, The criteria used to select specific
plants included:

1. The metal cast;
2. The foundry processes that generated wastewaters;

3. The type of air pollution contreol devices used, i.e.,
scrubbers or dry controls such as baghouses;

4. The type of wastewater treatment equipment in place;

5. The presence of in-process control technologies that
reduced the volume of wastewater; and

6. The degree to which process wastewater was recycled or
reused

The plants selected for sampling adequately represent the full
range of manufacturing operations found in the industry, as well
as the performance of existing treatment systems. The flow rates
and pollutant 1loads in the wastewaters discharged from the
operations at these plants should be representative of the flow
rates and pollutant loads that would be found in wastewaters
generated by similar operations at any plant in the same
subcategory. In addition, the sampled plants have a variety of
treatment in place. Plants with no treatment were included, as
well as plants using the technologies being considered as the
basis for regulation.
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The following plants were sampled in 1978:

Aluminum Casting Ferrous Casting
04704 00001
10308* 00002
12040%* 06956
17089 07170
18139* 07929
20147 15520
15654
20009
Copper Casting Magnesium Casting
04736 08146
06809
09094 Zinc Casting
19872
04622
10308+
12040*
18139*

*These plants cast both aluminum and zinc,

Generally, two separate visits were made by the EPA project
officer and the contractor to each plant selected as a sampling
site. During the first visit, an engineering site visit, sample
point leocations which represented the most appropriate £flow
measurement locations were identified, and any questions about
plant operations were resolved. The engineering site visit was
conducted so that the sampling team leader could become
sufficiently familiar with the plant to conduct a technically
sound sampling survey. The information collected during the
engineering site wvisit, together with the previously obtained
information about the plant, was organized into a detailed
sampling plan.

During the second visit to the plant, the actual sampling was
conducted. Wherever possible, samples were collected by an
automatic, time-series compositor over three consecutive 8 to 24
hour sampling and operational periods. Where automatic
compositing was not possible, grab samples were collected and
composited manually, In addition to the wastewater sampling and
flow measurement tasks performed during the sampling visits,
specific technical information was also obtained for each sampled
plant. This technical information included production and raw
material usage during the period of sampling, and routine
maintenance procedures and equipment. Also, during the sampling
visits, existing or potential problems and preventive maintenance
procedures associated with the use of high rate recycle systems
were discussed with plant personnel,
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A major goal of this study was the characterization of metal
molding and casting process wastewaters with respect to toxic
pollutants. A complete 1list of the toxic pollutants, as
developed from the NRDC Settlement Agreement and in the Clean
Water Act, 1is presented in Table V-47,. Analyses were also
performed for a number of other pollutants, many of which are
introduced 1into process wastewater as a result of foundry
operations. These pollutants are identified on Table V-48.
Analyses for several of these pollutants, i.e., total solids,
temperature, calcium hardness, alkalinity, acidity, and pH, were
performed so that Langelier Saturation Indices could be deter-
mined for wvarious high rate recycle systems. The Langelier
Saturation Index provided data which were used to assess the
possible scaling or corrosion problems that can be associated
with wastewater recycle systems.

Metal analyses on samples collected in 1974 were made by
inductively coupled plasma atomic emission spectrometry, except
for mercury, which was analyzed by the standard flameless atomic
adsorption method. Metals analyses on samples collected in 1978
were performed by appropriate flame and flameless atomic
adsorption methods.

Analyses for cyanide and cyanide amenable to chlorination were
performed using methods promulgated by the Agency under Section
304(h) of the Act (304(h) methods).

Analysis for asbestos fibers included transmission electron
microscopy with selected area defraction; results were reported
as chrysotile fiber count.

Analyses for conventional pollutants (BOD5, TSS, pH, and oil and
grease) and nonconventional pollutants (ammonia, fluoride,
aluminum, magnesium, and iron, etc.) were performed by 304(h)
methods.

EPA employed the analytical methods for the organic pollutants
that are described in a sampling and analytical protocol. This
protocol is set forth in Sampling and Analysis Procedures for
Screening of Industrial Effluents for Priority Pollutants,
revised April 1877.

Analysis for total phenols was performed using the 4-
aminoantipyrine (4-AAP) method.

1983 Sampling Effort

In response to comments on the proposed regulation, the Agency
conducted extensive site wvisits and some additional £field
sampling in 1983, The most prevalent comment received by EPA was
that the proposed requirement for complete recycle was not
technically feasible. A number of additional comments indicated
that the Agency did not use an appropriate basis for establishing
effluent 1limitations for those process segments where discharges
were allowed. It was asserted that the Agency's use of the
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combined metals data base to establish limitations for the metal
molding and casting category was not appropriate because these
data represent treatment of wastewaters from industries whose
wastewaters are not comparable to the metal molding and casting
industry. In addition, wmany comments received by EPA asserted
that die casting operations discharge very small quantities of
wastewater and are significantly different from foundries, and
therefore require either no regulation, or regulation as a
separate entity from foundries.

To address adequately the above comments the Agency conducted
several data gathering and verification efforts, ineluding
conducting engineering site vipits at 35 metal molding and
casting facilities. In addition, the Agency conducted field
sampling at seven of those facilities, The goals of the
additional site visits and sampling efforts were to:

1., Collect additional data on chemical addition,
sedimentation, and filtration wastewater treatment
systems at metal molding and casting plants;

2. Observe and collect additional data on wet die casting
operations; and

3. Verify the demonstration status of complete recycle/nc
discharge for scrubber operations.

EPA worked closely with several industry trade associations
including American Die Casting Institute, Cast Metals Federation,
and American Foundrymen's Society to identify representative
plants to visit during these data gathering efforts. The seven
plants where field sampling was conducted are listed below:

Metal Molding and Casting Plants Sampled in 1983

Plant Subcategory
09441 Ferrous
10837 Ferrous
15265 Aluminum
17230 Ferrous
20007 Ferrous
20017 Copper
50000 Ferrous

A complete record of the findings and results of the plant visits
and sampling 1is contained in plant visit reports located in
Sections 22.4 and 22.5 of the record. A summary of the sample
collection procedures and analytical methods used during the
field sampling program is presented here. Samples were generally
collected over three consecutive operating days. Operating days
varied from 8 to 24 hours in length. Automatic composite samples
were collected whenever possible. If automatic compositing
equipment could not be used, samples were collected and
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composited manually. Samples for o©il and grease and phenol
analyses were collected once each day as grab samples. Samples
for wvolatile organic priority pollutant analysis were collected
as grab samples in 40 ml glass vials {VOA's}. VOA's collected on
a single sampling day at a single sampling point were composited
at the laboratory prior to analysis. As during the sample
collection activities conducted in 1978, samples were collected
and preserved according to the protocols outlined in: Sampling
and Analysis Procedures for Screening of Industrial Effluents for
Priority Pollutants, April 1977. Protocols specified 1in the
December 3, 1978 Federal Register, beginning at page 69559 were
also followed, as appropriate.

Samples were analyzed for priority pollutant metals (with the
exception of mercury) by Atomic Absorption Spectroscopy {AA} and
Inductively Coupled Argon Plasma Emission Spectroscopy (ICAPES}).
The former is described in 40 CFR Part 136 and the latter can be
found in the amendments proposed in the December 5, 1979 Federal
Register, page 69559, Mercury analysis was performed by
automated cold vapor atomic absorption, Method 245.2, Methods for
Chemical Analysis of Water and Wastes, u.s. EPA, EMSL,
Cincinnati, Ohio, 1979.

Volatile organic priority pollutants were analyzed by GC/MS
Method 1624. Acid and base/neutral extractable organic priority
pollutants were analyzed by GC/MS Method 1625. In addition to
priority pollutant analysis, samples were generally analyzed for
total alkalinity, chloride, calcium hardness, pH, phenol {4-AAP},
silica, dissolved solids, suspended solids, o0il ({extraction--
gravimetric}), sulfate (turbimetric), and ICAPES metals.

WATER USE AND WASTE CHARACTERISTICS

Data collection portfolios, as well as responses to data
solicitation and wverification efforts conducted in response to
industry comments, were used to determine water use and waste
characteristics for each process segment in each subcategory.
Data available in the DCP's formed the bases of the metal molding
and casting water use data base,. This data base was updated as
additional data were received via industry responses to data
solicitations and verification regquests. The metal molding and
casting water use data base was used to determine applied flow
rates, recycle rates, and levels of treatment currently in-place.
Analytical data collected during the sampling and analysis
program were used to determine raw waste characteristics, as well
as the effectiveness of lime and settle treatment technology {the
latter is discussed in Section VII}.

This subsection discusses the quantity of raw wastewater
generated in each subcategory and the gquantity of that wastewater
that 1is discharged to navigable waters {direct discharge) and to
POTW's ({indirect discharge). For each process segment, the
quantity of raw wastewater generated, the quantity discharged
directly and indirectly, the range of reported recycle rates, the
range of applied flow rates, and the treatment currently in-place
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is discussed. Finally, a summary of the raw wastewater sampling
that was performed 1is presented for each process segment.
Sampling was performed at 17 of the 31 process segments. In
process segments where no sampling data are available, the
transfer of data from similar segments is discussed.

Tables V-1 through V-29 at the end of this section summarize the
applied flow rates reported for each process segment. These flow
rates are used in Section IX to select a BPT applied flow rate.
Tables V-30 through V-46 at the end of this section summarize the
raw wastewater sampling data for each process segment. Figures
V-1 through V-46 at the end of this section are process flow
schematics which show the location of sampling points at each
sampled facility.

Aluminum Subcategory

An estimated 2.41 billion gallons of raw process wastewater are
generated each vyear by discharging facilities in the aluminum
subcategory. Sixty percent of this wastewater is generated by
facilities discharging to navigable waters, and 40 percent is
generated by facilities discharging to POTW's, Plants in the
aluminum subcategory account for approximately 3 percent of the
raw wastewater generated by plants in the meftal molding and
casting industry.

Casting Cleaning

Casting cleaning wastewater originates from the application of
water to a cast product (casting) to rid it of impurities such as
die lubricants or sand. Casting cleaning wastewater does not
include wastewater that originates from the rinsing of castings
produced by investment casting processes; that wastewater is
regulated under investment casting.

An estimated 69.4 million gallons of process wastewater are
generated each year by aluminum casting cleaning processes that
discharge wastewaters. This represents 2.9 percent of the total
raw process wastewater generated by discharging facilities within
the aluminum subcategory. Ninety-four percent of aluminum
casting cleaning wastewater discharged is discharged to navigable
waters, while 6 percent is discharged to POTW's. One plant with
this process segment practices recycle and supplied sufficient
information to calculate a recycle rate. This plant reported 100
percent recycle. The applied flow rates for this process segment
are summarized in Table V-1, and range from 183 gallons/ton to
14,270 gallons/ton.

Two of three facilities with this process segment report having
wastewater treatment currently in-place. One plant ({plant
#12040) has emulsion breaking, gas flotation, 1lime addition,
polymer flocculation, and vacuum filtration. The other plant
{plant #74992) has a settling basin with polymer flocculation,
and a thickener.
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Raw wastewater sampling data that characterize aluminum casting
cleaning process wastewater are not available. All data used to
characterize the aluminum casting cleaning raw wastewater have
been transferred from the ferrous casting cleaning process
segment., Both o©f those process segments process a non-toxic
metal (i.e., aluminum or iron) using similar processing steps.
Wastewaters from both segments should contain similar levels of
toxlc metals, organics, conventional and nonconventional
pollutants.,

Casting Quench

AR general process and water flow diagram of a representative
aluminum casting quench operation is presented in Figure 1III-3,
The process wastewaters considered in association with this
operation are those wastewaters which are discharged from the
casting gquench tanks.

An estimated 132 million gallons of process wastewater are
generated each year by aluminum casting quench processes that
discharge wastewater. This represents 5.5 percent of the total
raw process wastewater generated by discharging facilities with
the aluminum subcategory. Fifty-eight percent of aluminum
casting gquench wastewater discharged is discharged to navigable
waters, while 42 percent is discharged to POTW's. Fourteen
plants with this process segment practice recycle and supplied
sufficient information to calculate a recycle rate. These
recycle rates ranged from 73 percent to 100 percent. The applied
flow rates for this process segment are summarized in Table V-2,
and range from 1.45 gallons/ton to 6,866 gallons/ton.

Nine of 33 facilities with this process segment report having
wastewater treatment currently in-place. Three plants report
settling lagoons, five plants report oll skimming, three plants
report flocculation using either polymer, alum or lime, one plant
reports neutralization using acid and caustic, and one plant
reports using activated sludge, a deep sand bed pressure filter,
and granular activated carbon.

Raw wastewater sampling was performed at two facilities to
characterize aluminum casting qQuench process wastewater. This
raw wastewater data is summarized in Table V-30. Casting quench
wastewater contains toxic organic and metal pollutants, oil and
grease, and suspended solids.

Plant 10308, Figure V-13, generates zinc casting quench wastes,
aluminum casting guench wastes (sample point C), cutting and
machining coolant wastes, and impregnating wastes which are co-
treated in a Dbatch-type system. After undergoing chemical
emulsion breaking using sulfuric acid and alum, neutralization,
flocculation and solids separation, the treated effluent is
discharged to a landlocked swamp.

Plant 18139, Figure V-21, has a number of casting machines and
associated quench tanks which are emptied on a scheduled basis.
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The schedule results in the emptying of one 1,135.5 liter (300
gallon) quench tank each operational day. Each quenrch tank is
emptied approximately once a month {aluminum casting quench is
sample point E). The quench tank discharge mixes with melting
furnace scrubber discharges, zinc casting quench tank flows, and
other non-foundry £flows prior to settling and skimming. The
treated process wastewaters are discharged to a POTW.

Die Casting

A general process and water flow diagram of a representative
aluminum die casting operation is depicted in Figure III-3.
Sources of die casting wastewaters include leakage of hydraulic
fluid from hydraulic systems associated with die casting
operations and discharge of die lube solutions that are applied
to the die surface prior to casting. Die lube solutions are
emulsions that contain casting release agents which permit the
casting to fall away or be readily removed from the dies. Any
process water used for the cooling of dies or castings still
contained in dies 1is not considered die casting wastewater;
rather, it is mold cooling wastewater.

An estimated 56 million gallons of process wastewater are
generated each year by aluminum die casting processes that
discharge wastewater. This represents 2.3 percent of the total
raw process wastewater generated by discharging facilities within
the aluminum subcategory. Twenty-three (23) percent of aluminum
die casting wastewater discharged is discharged to navigable
waters, while 77 percent is discharged to POTW's. Nine plants
with this process segment practice recycle and supplied suffi-
cient information to calculate a recycle rate. These recycle
rates ranged from 20 percent to 100 percent. The applied flow
rates for this process segment are summarized in Table V-3, and
range from 2.1 gallons/ton to 600 gallons/ton.

Twenty of 41 facilities with this process segment report having
wastewater treatment currently in-place. Ten plants have
settling basins, 14 have o0il skimming, one plant has emulsion
breaking, six plants have lime precipitation, polymer addition
and settling, five plants have either pressure or deep sand
filters, and three plants have biological treatment.

Raw wastewater sampling was performed at four facilities to
characterize aluminum die casting process wastewater. This raw
wastewater data 1is summarized in Table V-31. Die casting
wastewater contains toxic organic and metal pollutants, phenols,
emulsified and free oil, and suspended solids.

Plant 12040, Figure V-15, produces aluminum (sample point B) and
zinc die casting process wastewaters which are co-treated. After
collection 1in a receiving tank where o0il is skimmed, they are
batch treated by emulsion breaking, flocculation and settling
before discharge. The released o0il is returned to the receiving
tank for skimming, and the settled wastes are vacuum filtered and
dried before being landfilled. Filtrate water is returned to the
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receiving tank,

Plant 15265, Figure V-16, has an aluminum die casting operation.
Wastewater from this operation, sample point C, 1is commingled
with impregnation system water and miscellaneous foundry process
water prior to treatment. Treatment consists of oil removal,
activated sludge, 1lime and polymer addition, clarification, and
sand filtration.

Plant 17089, Figure V-19, produces die casting and casting quench
wastes (sample point C) which are skimmed of ©il and then co-
treated with melting furnace scrubber wastewaters. The treatment
consists of alum and polymer additions in a flash mix tank
followed by clarification, pressure filtration, recycle, and
discharge. Clarifier underflow is thickened and dewatered in a
centrifuge before being dried in a basin. Sixty—-five percent of
the treated water is reused in the plant, and the remainder is
discharged.

Plant 20147, Figure V-26, 1indicated that the sources of die
casting process wastewaters are: (1) excess die lube sprayed on
the dies for additional cooling, (2) leakage from die cooling
(noncontact cooling water which becomes mixed with process
wastewater), (3) leakage from hydraulic system cooling water
(noncontact cooling water which passes through a heat exchanger
to cool the hydraulic o0il and become mixed with process
wastewater), and (4) hydraulic oil leakage. Process wastewater
is controlled in three ways. On each shift, maintenance
personnel inspect each die casting machine for leaks. Where
necessary, repairs are made during the shift to reduce the
process wastewater flow. Under the die of each machine, a pan
collects excess die lube which drips from the die. A portable
pump and tank is wheeled to each machine during each shift to
collect the die lube collected in the pans. In addition, on the
floor around each die casting machine, a dam contains the process
wastewater from wvarious leaks. Die lubricant which does not
collect in the pan is also contained by the dam. The process
wastewater collected 1in this manner flows to storage tanks
through a floor drain (sample point C}).

Stratification of the process wastewater into three layers occurs
in the storage tanks. Tramp oil floats to the top and is removed

by a belt collector,. The tramp oil is collected, stored, and
removed by a contractor. The middle layer, comprised of die
lubricant, is removed to a second tank, From this second tank,
the die 1lubricant passes through a cyclonic filter. The die

lubricant removed through the top of the cyclone passes through a
paper filter and then is stored, until it is reused on the die
casting machines. The material removed from the bottom of the
cyclone is stored, until it is removed by a contract hauler.

Die 1lubricants collected in the pans beneath the dies (sample
point G) are removed to the reconstruction area of the plant,
where the used die lubricant passes through a paper filter, is
mixed with new lubricant and water to bring it up to
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specification, and 1is stored until needed on the die casting
machines.

Dust Collection Scrubber

Dust collection scrubber wastewater originates in the removal of
dust from air in a scrubber, when water or process wastewater is
used as a cleaning medium. The dust may originate with sand
preparation, sand molding, core making, sand handling and
transfer, the removal of sand from the casting (including shake-
out and shot-blasting}, or other dust sources on the foundry
floor. Wastewater that originates from pouring floor, pouring
ladle, and transfer ladle fume scrubbing also is included when
these fumes are collected in an air duct system common with sand
dusts. Wastewater that originates from core and mold making fume
scrubbing 1is also included in dust collection scrubbing, except
when such fumes are cleaned in a separate scrubbing device
dedicated to the core and mold making fumes, and the resulting
wastewater is then contract hauled or sent to a reclaimer,
Wastewater that originates from dust collection scrubbers
associated with investment casting operations are regulated under
the investment casting process segment.

An estimated 59.4 million gallons of process wastewater are
generated each year by aluminum dust collection scrubber
processes that discharge wastewater. This represents 2.5 percent
of the total raw process wastewater generated by discharging
facilities within the aluminum subcategory. Fifty-five percent
of aluminum dust collection scrubber wastewater discharged is
discharged to navigable waters, while 45 percent is discharged to
POTW's. Three plants with this process segment practice recycle
and supplied sufficient information to calculate a recycle rate.
These recycle rates ranged from 75 percent to 99 percent. The
applied flow rates for this process segment are summarized in
Table V-4, and range from 0.03 gallons/1,000 scf to 10.4
gallons/1,000 scf.

Two of 14 facilities with this process segment report having
wastewater treatment currently in-place. One plant (#00206)
reported a settling lagoon, and another plant (#74992) reported a
settling basin.

Raw wastewater sampling data that characterize aluminum dust
collection scrubber wastewater are not available. All data used
to characterize aluminum dust collection scrubber wastewater have
been transferred from the aluminum melting furnace scrubber
segment. Both of these segments generate wastewaters from the
wet scrubbing of dusts and fumes related to aluminum metal
molding and casting operations, Pouring floor and pouring ladle
fumes can either be routed to a melting furnace scrubber or a
dust collection scrubber depending on a plant's actual duct
configuration. Because both melting furnace scrubbers and dust
collection scrubbers are employed on air £flows with similar
characteristics, wastewaters from both segments should c¢ontain
similar 1levels of toxic metals, organics, conventional, and
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nonconventional pollutants.
Grinding Scrubber

Grinding scrubber wastewater originates from the removal of
grinding dust from air in a scrubber, when water or process
wastewater 1is used as a cleaning medium, Grinding dust 1is
generated during the mechanical abrading, or preliminary grinding
of castings following removal from the mold.

An estimated 0.89 million gallons of process wastewater are
generated each year by aluminum grinding scrubber processes that
discharge wastewater. This represents 0.04 percent of the total
raw process wastewater generated by discharging facilities within
the aluminum subcategory. Twenty-six percent of aluminum
grinding scrubber wastewater discharged 1is discharged to
navigable waters, while 74 percent is discharged to POTW's. No
plant with this process segment practices recycle and supplied
sufficient information to calculate a recycle rate. The applied
flow rates for this process segment are summarized in Table V-5,
and range from 0.033 gallons/1,000 scf to 1.75 gallons/1,000 scf.

One of three facilities with this process segment reported having
wastewater treatment currently in-place. This plant {#04704) has
alkali addition, polymer flocculation, lamella plate settling,
and filtration.

Raw wastewater sampling data that characterize aluminum grinding
scrubber wastewater are not available. All data wused to
characterize aluminum grinding scrubber wastewater have been
transferred from the magnesium grinding scrubber segment. Both
of these segments generate wastewater from the wet scrubbing of
grinding dusts generated by processing a non-toxic metal (i.e.,
aluminum and magnesium) casting, wusing similar technology and
equipment. Therefore, wastewaters from both segments sheould
contain similar levels of toxic metals, organics, conventional,
and nonconventional pollutants.

Investment Casting

A general process and water flow diagram of a representative
aluminum investment casting operation is presented in Figure III-
2. The process wastewater in this operation results from several
processes. The processes are mold backup, hydroblast {of
castings), and dust collection (used in conjunction with
hydroblasting and the handling of the investment material and
castings).

An estimated 79.2 million gallons of process wastewater are
generated each year by aluminum investment casting processes that
discharge wastewater. This represents 3.3 percent of the total
raw process wastewater generated by discharging facilities within

the aluminum subcategory. Ninety-one percent of aluminum
investment casting wastewater discharged 1is discharged to
navigable waters, while 9 percent is discharged to POTW's. No
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plant with this process segment practices recycle and supplied
sufficient information to calculate a recycle rate. The applied
flow rates for this process segment are summarized in Table V-6,
and range from 3,000 gallons/ton to 68,550 gallons/ ton. As
discussed in Section IX, aluminum, copper, and ferrous investment
casting applied flow rates are considered together because half
of the investment casting plants surveyed cast all three metals
using the same or similar equipment.

All three facilities with this process segment report having
wastewater treatment currently in-place. One plant {(#04704) has
polymer flocculation, Lamella plate settling, and paper
filtration. Another plant (#05206) has a settling basin, The
third plant (#20063) has a settling lagoon.

Raw wastewater sampling was performed at one facility to
characterize investment casting process wastewater. This raw
wastewater data 1is summarized in Table V-32, These data show
treatable concentrations of toxic organic and metal pollutants,
0il and grease, and suspended solids.

Plant 04704, Figure V-4, generates process wastewaters from mold
back-up, hydroblast casting cleaning, and dust collection, which
are co-treated {sample points B, D and E, respectively). Polymer
is added to aid settling in a Lamella plate separator. The
Lamella sludge is filtered through a paper filter, with the
filtrate being returned to the headworks of the treatment system.
The treated effluent is discharged to a river,

Melting Furnace Scrubber

A general process and water flow diagram of a representative
aluminum melting furnace operation and its scrubber system 1is
presented in Figure III-2, The quality and cleanliness of the
material charged in the furnace influences the emissions from the
furnace. Generally, aluminum furnaces which melt high quality
material do not require "wet™ air pollution control devices
{i.e., afterburners may be used for air pollution control).
However, when dirty, oily scrap is charged, the furnace emissions
are often controlled through the use of scrubbers. The process
wastewater from these scrubbers may be either recirculated within
the scrubber equipment package (which includes a settling
chamber) or discharged to an external treatment system and then
recycled back to the scrubber.

An estimated 1,148 million gallons of process wastewater are
generated each vyear by aluminum melting furnace scrubber
processes that discharge wastewater. This represents 47.7
percent of the total raw process wastewater generated by
discharging facilities within the aluminum subcategory. Eighty-
one percent of aluminum melting furnace scrubber wastewater
discharged is discharged to navigable waters, while 19 percent is
discharged to POTW's. Six plants with this process segment
practice recycle and supplied sufficient information to calculate
a recycle rate. These recycle rates ranged f£rom 37 percent to 98
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percent. The applied flow rates for this process segment are
summarized in Table V-7, and range from 0.43 gallons/1,000 scf to
12 gallons/ 1,000 scE.

Three of seven facilities with this process segment repeort having
wastewater treatment currently in-place, Plant $#13562 employs
0il skimming and settling. Plant #17089 employs oil skimming,
settling, polymer addition, pressure filtration and activated
carbon adsorption. Plant #20114 employs acid neutralization and
settling in a holding tank.

Raw wastewater sampling was performed at two facilities to
characterize aluminum melting furnace scrubber process
wastewater, This raw wastewater data is summarized in Table V-
33. That data shows treatable concentrations of toxic metal and
organic pollutants, phenols, o0il and grease, and suspended
solids.

Plant 17089, Figure V-19, produces die casting and casting quench
process wastewaters which are skimmed of ©il and then co-treated
with melting furnace scrubber process wastewaters {melting
furnace scrubber water 1is sample point E). At the time of
sampling, the treatment consisted of alum and pelymer additions
in a flash mix tank followed by clarification, pressure
filtration, recycle, and discharge. The clarifier underflow was
thickened and dewatered in a centrifuge before being dried in a
basin. Sixty-five percent of the treated process wastewater was
reused in the plant, while the remainder was discharged to
navigable waters. Since the completion of the sampling wvisit,
this plant has added an activated carbon adsorption system.

Plant 18139, Figure V-21, generates process wastewater from a
Venturi scrubber on the aluminum melting furnaces {sample point
C). The process wastewater is recirculated through a settling
tank. Overflow from the setting tank is mixed with process
wastewaters from the zinc melting furnace and aluminum and zinc
casting quenches. The mixed process wastewater passes through a
settling basin, an o0il separator and storage tanks before
discharge.

Mold Coeling

Mold cooling wastewater originates from the direct spray cooling
of a mold or die, or of the casting, in an open mold. Water that
circulates in a noncontact cooling water system in the interior
of a mold 1is not considered mold c¢ooling process wastewater
unless it leaks from the system and is commingled with other
process wastewaters.

An estimated 861 million gallons of process wastewater are
generated each year by aluminum meld cooling processes that
discharge wastewater. This represents 35.8 percent of the total
raw process wastewater generated by discharging facilities within
the aluminum subcategory. Thirty percent of aluminum mold
cooling wastewater discharged is discharged to navigable waters,
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while 70 percent is discharged to POTW's. Seven plants with this
process segment practice recycle and supplied sufficient
information to calculate a recycle rate. These recycle rates
ranged from 37 percent to 99.9 percent. The applied flow rates
for this process segment are summarized in Table V-8, and range
from 103.2 gallons/ton to 202,300 gallons/ton.

Pive of 17 facilities with this process segment report having
wastewater treatment currently in-place. Two plants have
emulsion breaking, four plants have o0il removal, one plant has
lime precipitation, and one plant only has a settling lagoon.

Raw wastewater sampling data that characterize aluminum mold
cooling wastewater are not available. All data used to
characterize aluminum mold cooling wastewater have been
transferred from the aluminum casting gquench segment. Both of
these segments generate wastewater from the contact cooling of
metallic mold or casting surfaces. Data available for the
ferrous subcategory indicate that mold cooling and casting quench
wastewater have similar characteristics. Therefore, wastewaters
from the aluminum casting quench and mold cooling segments should
contain similar levels of toxic metals, organics, conventional,
and nonconventional pollutants.

Copper Subcategory

An estimated 12.01 billion gallons of raw process wastewater are
generated each year by discharging facilities in the copper
subcategory. Eighty-~five percent of this wastewater is generated
by facilities discharging to navigable waters, and 15 percent is
generated by facilities discharging to POTW's. Plants in the
copper subcategory account for approximately 14 percent of the
raw wastewater generated by plants in the metal molding and
casting industry.

Casting Quench

Casting quench wastewater originates in the immersion of a hot
casting in a water bath to rapidly cool the casting, or to change
the metallurgical properties of the casting.

An estimated 823 million gallons of process wastewater are
generated each year by copper casting quench processes that
discharge wastewater. This represents 6.9 percent of the total
raw process wastewater generated by discharging facilities within
the copper subcategory. FPifty-eight (58) percent of copper
casting quench wastewater discharged is discharged to navigable
waters, while 42 percent is discharged to POTW's. Seven plants
with this process segment practice recycle and supplied
sufficient information to calculate a recycle rate, These
recycle rates ranged from 92 percent to 100 percent. The applied
flow rates for this process segment are summarized in Table V-9,
and range from 8.93 gallons/ton to 26,470 gallons/ton.

129



Twelve of 21 facilities with this process segment report having
wastewater treatment currently in-place. Five plants have
cooling towers, two plants have oil skimming, three plants have
chemical addition, and five plants have settling basins or
lagoons.

Raw wastewater sampling data that characterize copper casting
quench wastewater are not available. All data used to
characterize copper casting gquench wastewater have been
transferred from the copper mold cooling segment. Both of these
segments generate wastewater from the contact cooling of metallic
mold or casting surfaces. Data available for the ferrous
subcategory indicate that mold cooling and casting quench
wastewater have similar characteristics. Therefore, wastewaters
from the copper casting quench and mold cooling segments should
contain similar levels of toxic metals, organics, conventional,
and nonconventional pollutants.

Direct Chill Casting

Direct <chill casting wastewater is contact cooling water used
during the direct chill casting operation. The cooling water may
be sprayed directly onto the hot casting, or it may be present as
a contact cooling water bath into which the cast product is
lowered as it is cast.

An estimated 7,427 million gallons of process wastewater are
generated each year by copper direct chill casting processes that
discharge wastewater. This represents 61.8 percent of the total
raw process wastewater generated by discharging facilities within
the copper subcategory. One hundred percent of copper direct
chill casting wastewater discharged is discharged to navigable
waters, while none is discharged to POTW's. Seven plants with
this process segment practice recycle and supplied sufficient
information to calculate a recycle rate. These recycle rates
ranged from 92 percent to 399 percent. The applied flow rates for
this process segment are summarized in Table V-10, and range from
2,858 gallens/ton to 9,617 gallons/ton.

Six of seven facilities with this process segment report having
wastewater treatment currently in-place. One plant has a cooling
tower, one plant has oil skimming, two plants have equalization
{one of these two has chromium reduction})}, three plants have
chemical addition, and three plants have settling devices.

Raw wastewater sampling was performed at one facility to
characterize copper direct chill <casting process wastewater.
This raw wastewater data is summarized in Table V-34. Direct
chill casting water contains toxic metal pollutants, oil and
grease, and suspended solids.

Plant 20017, Figure V-25, operates several direct chill casting
units. Three of these units {numbers 2, 3 and 5) discharge into
the east hot well, Samples were taken of the water in this hot
well (sample point C). From this hot well, most of the water is
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recirculated to the casting operation through a cooling tower,
while a portion is bled-off to treatment. Treatment consists of
lime and polymer addition, followed by clarification.

Dust Collection Scrubber

A general process and water flow diagram of a typical copper dust
collection scrubber system is presented in Figure III-4. Dust
collection scrubber wastewater originates in the removal of dust
from air in a scrubber, when water or process wastewater is used
as a cleaning medium. The dust may originate with sand
preparation, sand molding, core making, sand handling and
transfer, the removal of sand from the casting {including shake-
out and shot-blasting}, or other dust sources on the foundry
floor. Wastewater that originates from pouring floor, pouring
ladle, and transfer ladle fume scrubbing also is included when
these fumes are collected in an air duct system common with sand
dusts, Wastewater that originates from core and mold making fume
scrubbing is also included in dust collection scrubbing, except
when such fumes are cleaned in a separate scrubbing device
dedicated to the core and mold making fumes, and the resulting
wastewater 1is then contract hauled or sent to a reclaimer,
Wastewater that originates from dust collection scrubbers
associated with investment casting operations are regulated under
the investment casting process segment.

An estimated 289 million gallons of process wastewater are
generated each year by copper dust collection scrubber processes
that discharge wastewater. This represents 2.4 percent of the
total raw process wastewater generated by discharging facilities
within the copper subcategory. Eighty-two (82} percent of copper
dust collection scrubber wastewater discharged is discharged to
navigable waters, while 18 percent is discharged to POTW's.
Seven plants with this process segment practice recycle and
supplied sufficient information to calculate a recycle rate. The
recycle rates ranged from 97 percent to 100 percent. The applied
flow rates for this process segment are summarized in Table V-11,
and range from 0.03 gallons/1,000 scf to 11 gallons/1,000 scf.

Five of 13 facilities with this process segment report having
wastewater treatment currently in-place. Treatment consists of
primary settling using either a settling basin or settling
lagoon,

Raw wastewater sampling was performed at two facilities to
characterize copper dust collection scrubber process wastewater.
This raw wastewater data is summarized in Table V-35. Dust
collection scrubber water contains toxic metal and organic
pollutants, oil and grease, phenols, and suspended solids.

Plant 09094, Figure V-1l1, produces process wastewater from three
internal recycle dust collectors {(only two scrubbers were sampled
- sample points D and E}). The process wastewaters are collected
and treated in a series of three lagoons to provide sclids
removal. The lagoon effluent is recycled back to the scrubbers.
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Discharge from the ponds was eliminated in 1977 when the ponds
were dammed. Additional water from the lagoouns is used to sluice
the sludge from the settling chambers of the three scrubbers to
the first pond.

Plant 19872, Figure V-22, uses a dust collector scrubber with an
internal recycle rate of 100 percent. Samples of scrubber liquor
{sample point B) were taken from this recycle loop. Settled
sludge 1s removed by a dragout mechanism for disposal.

Grinding Scrubber

Grinding scrubber wastewater originates from the removal of
grinding dust from air in a scrubber, when water or process
wastewater is used as a cleaning medium. Grinding dust Iis
generated during the mechanical abrading, or preliminary grinding
of castings following removal from the mold.

An estimated 2.6 million gallons of process wastewater are
generated each year by copper grinding scrubber processes that
discharge wastewater. This represents 0.02 percent of the total
raw process wastewater generated by discharging facilities within
the copper subcategory. None of this wastewater gquantity is
discharged to navigable waters, while 100 percent of copper
grinding scrubber wastewater discharged is discharged to POTWs.
Two plants with this process segment practice recycle and
supplied sufficient information to calculate a recycle rate.
These two plants reported recycle rates of 100 percent. The
applied flow rates for this process segment are summarized in
Table V-12. Only one plant reported sufficient information ¢to
calculate an applied flow rate. Plant #04851 reported an applied
flow of 0.111 gallons/1,C00 scf.

Three of six facilities with this process segment report having
wastewater treatment currently in-place. Two plants employ
primary settling using a settling lagoon and one plant employs
caustic addition.

Raw wastewater sampling data that characterize copper grinding
scrubber wastewater are not available. All data wused ¢to
characterize copper drinding scrubber wastewater have been
transferred from the copper direct chill casting segment. This
data transfer is appropriate because both operations produce
similar effects on the outer surface of the workpiece: direct
chill casting flashes off the skin from a hot ingot, and grinding
scrubber wastewater 1s generated by a process where that same
surface is physically abraded off. In both cases, the outer
surface of the workpiece becomes the major pollutant load
introduced into the wastewater. Therefore, wastewaters from both
segments should contain similar levels of toxic metals, organics,
conventional, and nonccnventicnal pollutants.

Investment Casting

Copper investment casting wastewater 1s generated during
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investment mold backup, hydroblast cleaning of investment
castings, and the collection of dust resulting from the
hydroblasting of castings and the handling of the investment
material. Operations generating investment casting wastewaters
are sometimes called lost wax, lost pattern, hot investment, or
precision casting processes.

An estimated 16.9 million gallons of process wastewater are
generated each year by copper investment casting processes that
discharge wastewater. This represents 0.l percent of the total
raw process wastewater generated by discharging facilities within
the copper subcategory. None of this wastewater quantity 1is
discharged to navigable waters, while 100 percent of copper
investment casting wastewater discharged is discharged to PQTW's.
No plant with this process segment practices recycle. The
applied flow rates for this process segment are summarized in
Table V-6, and range from 3,000 gallons/ton to 68,550
gallons/ton. As discussed in Section IX, aluminum, copper and
ferrous investment casting applied flow rates are considered
together because half of the investment casting plants surveyed
cast all three metals using the same or similar equipment.

No facility with this process segment reports having wastewater
treatment currently in-place.

Raw wastewater sampling data that characterize copper investment
casting wastewater are not available. Because of the expected
similarity in discharges from the copper mold cooling, copper
direct chill casting, and the copper dust collection process
segments {for which raw wastewater data are available) and the
mold backup, hydroblast, and dust collection processes character
istic of copper investment casting, the Agency relied on a
composite transfer from these copper process segments to the
copper investment casting segment. EPA calculated a straight
average of available data for the copper dust collection, copper
mold cooling, and copper direct chill casting segments to
characterize copper investment casting wastewater. The resulting
composite is expected tc be representative of the levels of toxic
metal, toxic organic, nonconventional, and conventional
pollutants discharged from the copper investment casting process
segment,

Melting Furnace Scrubber

A schematic of a copper foundry employing a melting furnace is
presented in Figure III-4. Melting furnace scrubber wastewater
is generated during the removal of dust and fumes from furnace
exhaust gases in a scrubber, when water or process wastewater is
used as a cleaning medium, The dust and fumes are generated by
melting or holding furnace operations and are expelled in the
exhaust gases from these operations. Wastewater from pouring
floor, pouring ladle, and transfer ladle fume scrubbing is also
included when the fumes from these operations are collected in an
air duct system common with the melting or holding furnace fumes.
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An estimated 144 million gallons of process wastewater are
generated each year by copper melting furnace scrubber processes
that discharge wastewater. This represents 1.2 percent of the
total raw process wastewater generated by discharging facilities
within the copper subcategory. One hundred percent of the copper
melting furnace scrubber wastewater discharged is dis-charged to
navigable waters, while none is discharged to POTW's. No plants
with this process segment practice recycle and sup-plied
sufficient information to calculate a recycle rate. The applied
flow rates for this process segment are summarized in Table V-13,
and range from 0.81 gallons/1,000 scf to 9.54 gallons/1,000 scf.

One of four facilities with this process segment reports having
wastewater treatment currently in-place. Plant #25005 reports a
cooling tower, 1lime and caustic addition, <clarification, and
vacuum filtration.

Raw wastewater sampling data that characterize copper melting
furnace scrubber wastewater are not available. All data used to
characterize copper melting furnace scrubber wastewater have been
transferred from the copper dust collection scrubber segment,
Both of these segments generate wastewaters from the wet
scrubbing of dusts and fumes related to copper metal molding and
casting operations. Pouring floor and pouring ladle fumes can
either be routed to a melting furnace scrubber or a dust
collection scrubber depending on a plant's actual exhaust duct
configuration. Because both melting furnace scrubbers and dust
collection scrubbers are employed on air flows with similar
characteristics, wastewaters from both segments should contain
similar levels of toxic metals, organics, conventional, and
nonconventional pollutants.

Mold Cooling

Mold cooling wastewater originates from the direct spray cooling
of a mold or die, or of the casting, in an open mold. Water that
circulates 1in a noncontact cooling water system in the interior
of a mold 1is not considered mold c¢ooling process wastewater
unless it leaks from the system and is commingled with other
process wastewaters,

An estimated 3,307 million gallons of process wastewater are
generated each year by copper mold cooling processes that
discharge wastewater. This represents 27.5 percent of the total
raw process wastewater generated by discharging facilities within
the copper subcategory. Fifty-nine percent of copper mold
cooling wastewater discharged is discharged to navigable waters,
while 41 percent is discharged to POTW's. Five plants with this
process segment practice recycle and supplied sufficient
information to calculate a recycle rate. These recycle rates
ranged from 92 percent to 99.5 percent. The applied flow rates
for th's process segment are summarized in Table V-14, and range
from %.7 gal/ton to 12,817 gal/ton.
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Six of 11 facilities with this process segment report having
wastewater treatment currently in place. Three plants have
cooling towers, one plant has oil skimming, two plants employ
chemical addition and so0lids removal, and one plant has a
settling lagoon.

Raw wastewater sampling was performed at two facilities to
characterize copper mold cooling process wastewater. This raw
wastewater data is summarized in Table V-36. These data show
treatable concentrations of toxic organic and metal pollutants,
©il and grease, and suspended solids.

Plant 04736, Figure V-5, uses a mold cooling and casting quench
operation (sample point D). This process operates with a high
degree of recycle, with makeup via a float valve. An auxiliary
holding tank 1is installed to maintain a water balance in this
system.

Plant 06809, Figure V-6, recycles its mold cooling (sample point
C) wastewater through a cooling tower. Overflow from the hot
wells serves as a blowdown from this recycle system, This
blowdown undergoes treatment (sedimentation and skimming) in a
central treatment system. The mold cooling wastewater comprises
3 percent of the total flow to the central lagoon.

Ferrous Subcategory

An estimated 68.95 billion gallons of raw process wastewater are
generated each year by discharging facllities in the ferrous
subcategory. Fifty-four percent of this wastewater is generated
by facilitles discharging to navigable waters, and 46 percent is
generated by facllitles discharging to POTW's. Plants In the
ferrous subcategory account for approximately 82 percent of the
raw wastewater generated by plants in the metal molding and
casting industry.

Casting Cleaning

Casting cleaning wastewater originates from the application of
water to a cast product (casting) to rid it of impurities such as
dle 1lubricants or sand. Casting cleaning wastewater does not
include wastewater that originates from the rinsing of castings
produced by investment casting processes; that wastewater 1is
regqulated under investment casting.

An estimated 294 million gallons of process wastewater are
generated each year by ferrous casting cleaning processes that
discharge wastewater. This represents 0.4 percent of the total
raw process wastewater generated by discharging facilities with
in the ferrous subcategory. Eighty-four percent of this
wastewater quantity is discharged to navigable waters, while 16.5
percent 1is discharged to POTW's. Two plants with this process
segment practice recycle and supplied sufficient information to
calculate a recycle rate, These recycle rates ranged from 50
percent to 95 percent, The applied flow rates for this process
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segment are summarized in Table V-15, and range from 0.14 gal/ton
to 4,831 gal/ton.

Eleven of 17 facilities with this process segment report having
wastewater treatment currently in-place. One plant has emulsion
breaking, three have o0il removal, two have chemical addition, 11
have settling devices, and three have filters.

Raw wastewater sampling was performed at one facility to
characterize ferrous casting cleaning process wastewater, This
raw wastewater data is summarized in Table V-37. Casting
cleaning water is characterized by the presence of treatable
concentrations of toxic metal pollutants, oil and grease, and
suspended solids.

Casting cleaning wastewater at Plant 10837, Figure V-14, was
sampled. Samples were taken at point H, casting washwater tank,
to characterize this stream, Plant 10837 has a treatment system
consisting of equalization, emulsion breaking, chemical addition,
clarification, and sand filtration.

Casting Quench

Figure III-5 presents a general process and water flow diagram of
a representative ferrous casting facility. In this process,
process wastewaters are generated as a result of quenching
castings in contact cooling water. Quenching of the castings
takes place either subsequent to casting or in a heat treatment
operation following the casting operation.

An estimated 3,042 million gallons of process wastewater are
generated each year by ferrous casting quench processes that
discharge wastewater. This represents 4.4 percent of the total
raw process wastewater generated by discharging facilities within
the ferrous subcategory. Fifty-five percent of ferrous casting
quench wastewater discharged is dis-charged to navigable waters,
while 45 percent is discharged to POTW's. Twenty-four plants
with this process segment practice recycle and supplied
sufficient information to calculate a recycle rate. These
recycle rates ranged from 54 percent to 100 percent, The applied
flow rates for this process segment are summarized in Table V-16,
and range from 0.13 gal/ton to 8,229 gal/ton,

Twenty-eight of 62 facilities with this process segment report
having wastewater treatment currently in-place. Eight plants
employ cooling towers, two plants have oil removal, 19 plants use
settling devices, and two plants have filters.

Raw wastewater sampling was performed at two facilities to
characterize ferrous casting quench process wastewater. This raw
wastewater data is summarized in Table V-38. Casting quench
water 1is characterized by treatable concentrations of toxic
organic and metal pollutants, and suspended solids.
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Plant 20007, Figure V-23, operates a casting quench operation.
Samples were taken at point C to characterize this water.
Treatment at this plant consists of sedimentation using alum and
polymer flocculation, prior to discharge to a POTW.

Plant 51115, Figqure V-30, operates a casting guench operation
{sample point 5}. City water is used in quench tanks to rapidly
cool steel castings. Quench water is completely reused except
for emergency discharges to a sanitary sewer,

Dust Collection Scrubber

A general process and water flow diagram of a typical ferrous
dust <c¢ollection scrubber system is presented in Figure TIII-S.
Dust collection scrubber wastewater originates in the removal of
dust from air in a scrubber, when water or process wastewater is
used as a cleaning medium, The dust may coriginate with sand
preparation, sand molding, core making, sand handling and
transfer, the removal of sand from the casting (including shake-
out and shot-blasting), or other dust sources on the foundry
floor. Wastewater that originates from pouring floor, pouring
ladle, and transfer ladle fume scrubbing alsc is included when
these fumes are ccllected in an air duct system common with sand
dusts. Wastewater that originates from core and mold making fume
scrubbing is also included in dust collection scrubbing, except
when such fumes are cleaned in a separate scrubbing device
dedicated to the core and mold making fumes, and the resulting
wastewater 1s then contract hauled or sent to a reclaimer.
Wastewater that originates from dust collection scrubbers
associated with investment casting operations are regulated under
the investment casting process segment,

An estimated 31,693 millicn gallons of process wastewater are
generated each year by ferrous dust collection scrubber processes
that discharge wastewater. This represents 46 percent of the
total raw process wastewater generated by discharging facilities
within the ferrous subcategory. Fifty~-two percent of ferrous
dust collection scrubber wastewater discharged is discharged to
navigable waters, while 48 percent is discharged to POTW's. One
hundred twenty-seven plants with this process segment practice
recycle and supplied sufficient information to calculate a
recycle rate. These recycle rates ranged from 18 percent toc 100
percent. The applied flow rates for this process segment are
summarized in Table V-17, and range from 0.00036 gal/1,000 SCF to
105 gal/1,000 SCF.

Ninety-four of 194 facilities with this process segment report
having wastewater treatment currently in-place. Five plants
report using cooling towers, one plant reports emulsion breaking,
14 plants employ oil removal technology, 14 plants employ
chemical addition, 88 plants have settling devices, nine plants
use filtration, and one plant reports using powdered activated
carbon.
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Raw wastewater sampling was performed at 14 facilities to
characterize ferrous dust collection scrubber process wastewater.
This raw wastewater data is summarized in Table V-39. Ferrous
dust collection scrubber water is characterized by treatable
concentrations of toxic organic and metal pollutants, oil and
grease, phenols, and suspended solids.

Plant 06956, Figure V-7, generates wastewaters from dust
collection (sample point J), melting furnace scrubber (sample
peint H), and slag quenching (sample point K} operations. These
wastewaters are combined for treatment. The wastewaters are
first treated in a clarifier with polymer added to enhance solids
removal and lime added for metals precipitation. The clarifier
effluent flows to a lagoon from which a portion of the treated
wastewaters are recycled to the processes listed above. The
lagoon not only provides system holding capacity but also
provides additional solids removal capability. Clarifier sludge
is transported to a landfill disposal site. The overall recycle
rate of this combined system is 95 percent; the remainder is
discharged to a receiving stream.

Plant 07929, Figure V-9, has operated nine dust collection
scrubbers at 100 percent recycle of process wastewater since 1973
{sample points ¢, D, F, G, H, J). These nine scrubbers remove
airborne particulates generated in the casting shakeout area,
core room mullers, pouring, casting cooling lines, sand handling
and transfer system, and the molding floor and molding 1line
areas, Western bentonite clay is used in the foundry sand. A
two compartment concrete settling tank was installed in 1973,
Only one settling compartment is used at a time, and, as
necessary, the compartments are switched to allow for sludge
removal. The solids are landfilled on company property. An
inertial grit separator was installed in 1978, Prior to the
installation of the grit separator, the scrubbers would become
fouled approximately once per month. The fouling was believed by
plant personnel to be caused by bentonite clay. The cleaning of
all the scrubbers required a maintenance effort of three men for
three 8-hour shlfts. At the time of the installation of the grit
separator, a maintenance program employing a 1,000 psi pump and
hand held cleaning wand was initiated to clean the scrubbers on a
routine basis. All scrubber cleaning is performed one weekend
per month by one maintenance man and a helper.

Plant 09441, Figure V-12, has a dust collection scrubber. Water
is recycled at a rate of 21 gal/min, and is batch dumped twice a
week. These batch dumps (sample point E) are treated with
primary settling in a pond prior to discharge.

Plant 10837, Figure V-~14, operates a dust collection scrubber
system for a mold making shakeout operation, Water from this
scrubber (sample point D} is treated through polymer-aided
clarification and sand filtration prior to discharge to a surface
water.
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Plant 15520, Figure V-17, is a large foundry with a complex water
balance. Dust collection scrubber process wastewaters {sample
points G and E), slag quench process wastewaters, and sand
washing process wastewaters are settled and recycled with makeup
from noncontact cooling water. As water balance upsets occur,
overflow is periodically discharged to a POTW.

Plant 15654, Figure V-18, has a sand dryer scrubber which was
sampled (sample point G}. This water is continually recirculated
through a casting wheel cooling water system, except for
evaporative losses.

Plant 17230, Figqure V-20, has a dust collection scrubber system
consisting of dust collectors and settling and recirculation
tanks. Samples of dust collection scrubber water were collected
at sample point E.

Plant 20007, Figure Vv-23, has several dust collection scrubbers.
Wastewater from three of these scrubbers, the North End Scrubber,
and South End Scrubber Nos. 10 and 15, were commingled at the
time of sampling (sample point B). The commingled scrubber
wastewater 1is treated by flocculant addition and clarification,
prior to discharge to a POTW.

Plant 20008, Fiqure V-24, has six wet dust collection scrubbers.
Wastewater from two of the scrubbers, the kiln dust scrubber and
the chromite scrubber, are commingled with kiln cooler water.
This commingled wastewater was sampled {(sample point D). The
commingled wastewater 1is settled in a series of four 1lagoons.
Settled sludge from the ponds is removed to a landfill. Forty
percent of the lagoon water is discharged by overflow to a POTW,
and 60 percent of the lagoon wastewater is discharged to a
surface water, The remaining four scrubbers operate with an
overflow to a POTW. Wastewater from one of these scrubbers,
scrubber No. 3, was sampled {(sample point G).

Plant 50000, Figure V-27, has a shakeout dust collection
scrubber, Wastewater from this scrubber (sample point E} is
treated through chemical addition and clarification, prior to
discharge to a surface water.

Plant 50315, Figure V-28, generates process wastewater from
scrubbers which clean dusts from sand molding operations (sample
point 2). The process wastewater drains to a lagoon for
settling. One hundred percent of this process wastewater has
been recycled back to the dust collection scrubbers since 1974.

Plant 51115, Figure V-30, has two interconnected 100 percent
recycle process wastewater systems. The treatment system was
originally installed in 1959. Prior to 1976, process wastewater
was discharged to a navigable water. In 1976 this discharge was
eliminated, when 100 percent recycle of the process wastewater
was achieved. Three scrubbers which clean dusts from the core
room and shakeout area are in operation at this foundry. Process
wastewaters from the sand wasbher and the dust scrubbers {sample
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point 3) flow by gravity to a collection tank. Water in the
collection tank flows via gravity to the grit building where
alum, polymer, and flocculant aids are added. Solids are removed
in a drag tank. Wastewater from the drag tank flows to a
settling basin, where it is pumped as needed to the dust
collectors and sand washing equipment. Problems were encountered
with the 100 percent recycle system immediately after closing the
loop. These problems were: (1) the determination of the correct
amount of polymer addition required for optimum settling took a
number of weeks; (2) during this transition period plugging of
the scrubbers occurred; and (3) a larger than normal amount of
solids collected 1in the settling basin. However, after the
correct amount of polymer addition was determined and the proper
water balance was achieved throughout the system, these problems
were eliminated. In an effort to confirm the status of 100
percent recycle systems, the Agency contacted Plant S5111S in
1983. Plant 51115 1indicated that recycle of dust collection
scrubber water had been discontinued and dust collection scrubber
wastewater was now discharged to a surface water after settling
in a drag tank. No reason for the change in recycle status was
given.

Plant 53642, Figure V-35, has a scrubber system for the cleaning
of dusts collected in the meolding, core room, peouring, cooling,
and cleaning areas (sample point 6). The process wastewater
flows to a primary settling tank and then ig pumped to a cyclone
separator. The cyclone underflow flows to a classifier for
dewatering and removal of solids, with the settled wastewaters
being returned to the primary settling tank. The upflow from the
cyclones goes to a second tank for recycle, with a blowdown (10
percent) to a thickener. Alum and polymer are added at the
thickener. The underflow goes to a vacuum filter, The filter
cake goes to a landfill, and the filtrate is returned to the
thickener. The thickener overflow is reused or discharged to a
surface water.

Plant 59101, Figure V-45, has a series of 12 bulk bed washer type
scrubbers in the foundry for the cleaning of molding and cleaning
dusts. These package scrubber units make use of internal
recycle, The process wastewater from these units (sample point
3) is pumped to a collection sump and then to a lagoon. Overflow
from the lagoon is discharged to a surface water.

Grinding Scrubber

Grinding scrubber wastewater originates from the removal of
grinding dust from air in a scrubber, when water or process
wastewater is wused as a cleaning medium. Grinding dust is
generated during the mechanical abrading, or preliminary grinding
of castings following removal from the mold.

An estimated 1,897 million gallons of process wastewater are
generated each year by ferrous grinding scrubber processes that
discharge wastewater, This represents 2.8 percent of the total
raw process wastewater generated by discharging facilities within
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the ferrous subcategory. Fifty-three percent of ferrous grinding
scrubber wastewater discharged is discharged to navigable waters,
while 47 percent is discharged to POTW's. Twelve plants with
this process segment practice recycle and supplied sufficient
information to calculate a recycle rate. These recycle rates
ranged from 50 percent to 100 percent, The applied flow rates
for this process segment are summarized in Table V-18, and range
from 0.006 gal/1,000 SCF to 78.26 gal/1,000 SCF.-

Sixteen of the 25 facilities with this process segment report
having wastewater treatment currently in-place. Four plants use
0il removal technology, two plants have chemical addition, 16
plants have settling devices, and three plants have filters.

Raw wastewater sampling data that characterize ferrous grinding
scrubber wastewater are not available. All data used to
characterize ferrous grinding scrubber wastewater have been
transferred from the magnesium grinding scrubber segment, Both
of these segments generate wastewater from the wet scrubbing of
grinding dusts generated by processing a non-toxic metal (i.e.,
iron and magnesium) casting, using similar technology and
equipment. Therefore, wastewaters from both segments should
contain similar levels of toxic metals, organics, conventional,
and nonconventional pollutants.

Investment Casting

Investment casting wastewater is generated during investment mold
backup, hydroblast c¢leaning of investment castings, and the
collection of dust resulting from the hydroblasting of castings
and the handling of the investment material. Operations
generating investment casting wastewaters are sometimes called
lost wax, lost pattern, hot investment, or precision casting
processes.

An estimated 2.3 million gallons of process wastewater are
generated each year by ferrous investment casting processes that
discharge wastewater. This represents 0.003 percent of the total
raw process wastewater generated by discharging facilities within
the ferrous subcategory. None of the ferrous investment casting
wastewater discharged is discharged to navigable waters, while
100 percent 1is discharged to POTW's. No plant that practices
recycle of ferrous grinding scrubber water was identified, The
applied flow rates for this process segment are summarized in
Table V-6, and range from 3,000 gal/ton to 68,550 gal/ton. As
discussed in Section IX, aluminum, copper, and ferrous investment
casting applied flow rates are considered together because half
of the investment casting plants surveyed cast all three metals
using the same or similar equipment.

No facility with this process segment reports having any
wastewater treatment currently in-place.

Raw wastewater sampling data that characterize ferrous investment
casting wastewater are not available. All data wused to
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characterize ferrous investment casting wastewater have been
transferred from the aluminum investment casting segment. Both
of these segments generate wastewater during investment mold
backup, hydroblast cleaning of investment castings, and the
collection of dust resulting from the hydroblasting of castings
and the handling of the investment material. Many plants conduct
both ferrous and aluminum (both non-toxic metals) investment
casting using the same or similar technology and equipment.
Therefore, wastewaters from both segments should contain similar
levels of toxic metals, organics, conventional, and
nonconventional pollutants.

Melting Furnace Scrubber

An estimated 18,136 million gallons of process wastewater are
generated each year by ferrous melting furnace scrubber processes
that discharge wastewater. This represents 26.3 percent of the
total raw process wastewater generated by discharging facilities
within the ferrous subcategory. Fifty-one percent of ferrous
melting furnace scrubber wastewater discharged is discharged to
navigable waters, while 49 percent is discharged to POTW's.
Eighty-six plants with this process segment practice recycle and
supplied sufficient information to calculate a recycle rate.
These recycle rates ranged from 40 percent to 100 percent. The
applied flow rates for this process segment are summarized in
Table Vv-19, and range from 1 gal/1,000 SCF to 125 gal/1,000 SCF.

Seventy-eight of 119 facilities with this process segment report
having wastewater treatment currently in-place. One plant
reports using a cooling tower, 10 plants have o0il removal
technolegy, 29 plants employ chemical neutralization, 63 plants
use settling devices, four plants employ filters, and one plant
uses evaporation.

A general process and water flow diagram of a representative
ferrous melting furnace scrubber operation is presented in Figqure
I11I-5. Melting furnace scrubber wastewater is generated during
the removal of dust and fumes from furnace exhaust gases in a
scrubber, when water or process wastewater is used as a cleaning
medium. The dust and fumes are generated by melting or holding
furnace operations and are expelled in the exhaust gases from
these operations. Wastewater from pouring floor, pouring ladle,
and transfer ladle fume scrubbing is also included when the fumes
from those operations are collected with the melting or holding
furnace fumes in a common air duct system.

Raw wastewater sampling was performed at six facilities to
characterize ferrous melting furnace scrubber process wastewater.
This raw wastewater data is summarized in Table V-40. Melting
furnace scrubber water is characterized by toxic organic and
metal pollutants, oil and grease, phenols, and suspended solids.

Plant 06956, Figure V~17, generates wastewaters from dust

collection ({sample point J), melting furnace scrubber (sample
point H), and slag quenching (sample point K) operations. These
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wastewaters are combined for treatment. The wastewaters are
first treated in a clarifier with polymer added to enhance solids
removal and 1lime added to precipitate metals. The clarifier
effluent flows to a lagoon from which a portion of the treated
wastewaters are recycled to the processes listed above. The
lagoon not only provides system holding capacity but also
provides additional solids removal capability. Clarifier sludge
is transported to a landfill disposal site. The overall recycle
rate of this combined system is 95 percent; the remainder 1is
discharged to a receiving stream.

Plant 09441, Figure V-12, a gray iron foundry, operates two
melting furnace scrubbers. Wastewater from these two scrubbers
are commingled (sample point B), settled in a tank with caustic
addition, and recycled. Overflow from the settling tank is
combined with other flows, including slag quench and dust
collection scrubber water, settled in a pond, and then
discharged.

Plant 17230, Figure V-20, has a cupola emissions control system
which includes a wet cap, a Venturi scrubber, and a mist
eliminator. Water from these three units is combined and samples
were taken of this combined flow (sample point B}). This water is
recycled through a settling tank where sludge is removed.

Plant 50000, Figure V~27, has a Venturi scrubber and a cupcla wet
cap. Lake water is used first in the Venturi scrubber and then
in the wet cap. A sample was taken of the water exiting the wet
cap (sample point C). This water is further used in a slag
quench operation, and then treated with chemical addition and
clarification prior to surface water discharge.

Plant 55217, Pigure V-38, generates process wastewaters from the
melting furnace scrubber on a triplex cupcla arrangement, The
process wastewaters are collected in a slurry tank (sample point
2). Caustic 1is added, and the wastewater is pumped to a large
lagoon that is shared with another plant. Since 1974, all
process wastewater from the melting furnace scrubber has been
recycled.

Plant 58589, Pigure V-44, has a melting furnace scrubber process
wastewater which is collected in a separator, and then pumped to
a large sump {sample point 2),. After settling overnight, the
contents of the sump are siphoned to a second sump. Water from
this second sump is recycled to the quench chamber scrubber the
next day. This plant recycles all of its melting furnace process
wastewaters. Solids are removed from the first sump on a bi-
monthly basis,

Mold Cooling
Mold cocling wastewater originates from the direct spray cooling
of a mold or die, or of the casting in an open mold. Water that

circulates in a noncontact cooling water system in the interior
of a mold is not considered mold cooling process wastewater
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unless it leaks from the system and is commingled with other
process wastewaters.

An estimated 1,435 million gallons of process wastewater are
generated each year by ferrous mold cooling processes that
discharge wastewater. This represents 2.1 percent of the total
raw process wastewater generated by discharging facilities within
the ferrous subcategory. Eighty-three percent of ferrous mold
cooling wastewater discharged is discharged to navigable waters,
while 17 percent is discharged to POTW's. Seven plants with this
process segment practice recycle and supplied sufficient
information to calculate a recycle rate. These recycle rates
ranged from 14 percent to 100 percent. The applied flow rates
for this process segment are summarized in Table V-20, and range
from 55 gal/ton to 9,434 gal/ton.

Thirteen of 14 facilities with this process segment report having
wastewater treatment currently in-place. Two plants have cooling
towers, four have o0il removal technology, six have chemical
addition, and nine have settling devices.

Raw wastewater sampling was performed at one facility to
characterize ferrous mold cooling process wastewater. This raw
wastewater data is summarized in Table V-41,

Wastewater samples from this plant were not analyzed for toxic
organic pollutants. Al]l organics data for the ferrous mold
cooling process segment have been transferred from the ferrous
casting quench process segment. Both ¢f these segments generate
wastewater from the contact cooling of metallic mold and casting
surfaces at ferrous metal molding and c¢asting plants. Data
available for other pollutants indicate that ferrous mold cooling
and casting quench wastewater have similar characteristics.,
Therefore, wastewaters from both segments should contain similar
levels of toxic organic pellutants.

Plant 51026, Figure V-29, generates casting quench, mold cooling
(sample points 3 and 6), slag quench, dust collection, and sand
washing wastewaters which are drained to a series of lagoons, and
after 84 hours retention time are discharged to a surface water.
The first lagoon in the series is periodically dredged, and the
sludge 1is trucked to a nearby landfill. During this clean-out
operation, the flow is diverted to a duplicate lagoon.

Slag Quench

Figure III-5 presents a general process and water flow diagram of
a representative ferrous slag quenching operation. In this
operation, the slag removed during the melting operation is
quenched in water in order to cool and thus solidify the slag.
The quenched slag is subsequently removed for disposal or reuse
in other applications.

An estimated 8,336 million gallons of process wastewater are
generated each year by ferrous slag gquench processes that
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discharge wastewater. This represents 12.1 percent of the total
raw process wastewater generated by discharging facilities within
the ferrous subcategory. Fifty-nine percent of ferrcus slag
quench wastewater discharged is discharged to navigable waters,
while 41 percent is discharged to POTW's. Fifty-twe plants with
this process segment practice recycle and supplied sufficient
information to¢ calculate a recycle rate. These recycle rates
ranged from 25 percent to 100 percent. The applied flow rates
for this process segment are summarized in Table V-21, and range
from 2.4 gal/ton to 64,000 gal/ton.

Sixty-two of 89 facilities with this process segment report
having wastewater treatment currently in-place. Three plants
have cooling towers, 10 plants use ¢ill removal technology, nine
plants practice chemical addition, 60 plants employ settling
devices, three plants use filters, and one plant uses
evaporation,

Raw wastewater sampling was performed at five facilities to
characterize ferrous slag quench process wastewater. This raw
wastewater data is summarized in Table V-42. Slag quench water
is characterized by treatable concentrations of toxic organic and
metal pollutants, oil and grease, and suspended solids.

Plant 06956, Figure V-7, generates wastewaters from dust
collection (sample point J), melting furnace scrubber (sample
point H)}, and slag quenching {sample point K} coperations. These
wastewaters are combined for treatment. The wastewaters are
first treated in a clarifier with polymer added to enhance scolids
removal and lime added for pH control. The clarifier effluent
flows to a lagoon from which a portion of the treated wastewaters
are recycled to the processes listed above. The lagoon not only
provides system holding capacity but also provides additional
solids removal capability. Clarifier sludge is transported to a
landfill disposal site. The overall recycle rate of this
combined system is 95 percent; the remainder is discharged to a
receiving stream.

Plant 09441, Figure V-12, generates slag quench wastewater
{sample point D), along with dust collection scrubber, melting
furnace scrubber, and noncontact cosling waters. These waters
are combined and treated in a settling pond pricor to discharge.

Plant 51026, Figure V-29, generates slag quench (sample point 7),
mold cooling, casting quench, dust collection scrubber, and sand
washing process wastewaters which are drained to a series of
lagoons, and after 84 hours retention time are discharged to a
surface water. The first lagoon in the series is periodically
dredged with the sludge trucked to a nearby 1landfill. During
this c¢lean-out operation, the flow is diverted to a duplicate
lagoon.

Plant 55217, Figure V-38, applies water to the slag discharge of

a cupola. These wastewaters convey the solidified slag to a slag
quench pit (sample point 3), where a conveyor mechanism removes
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the slag. The slag is transported to a disposal site. Slag
guenching wastewaters are recycled, at a rate of 95 percent, from
the pit to the process. The discharge from this quenching
process is delivered to a large lagoon which is shared with plant
50315. Since 1974, all process wastewater has been recycled.

Plant 56123, Figure V-39, has a slaqg quench pit, from which slag
quench water is discharged (sample point 2) to a separation sump.
From this sump, water is discharged to a sanitary sewer.

Wet Sand Reclamation

A general process and water flow diagram of a representative sand
washing and reclamation systuom is presented in Figqure III-5.

In this operation, wastewaters are generated as a result of using
water to wash used casting sand. The waters are used to remove
impurities, primarily "spent" binders and sand, from the casting
sand prior to its reuse in the molding processes. The sand and
binders become "spent" as a result of the heat present in the
casting process,

An estimated 4,113 million gallons of process wastewater are
generated each year by ferrous wet sand reclamation processes
that discharge wastewater. This represents 6 percent of the
total raw process wastewater generated by discharging facilities
within the ferrous subcategory. Sixty percent of ferrous wet
sand reclamation wastewater discharged is discharged to navigable
waters, while 40 percent is discharged to POTW's. Six plants
with this process segment practice recycle and gsupplied
sufficient information to calculate a recycle rate. These
recycle rates ranged from 30 percent to %% percent. The applied
flow rates for this process segment are summarized in Table V-22,
and range from 59.8 gal/ton to 3,085 gal/ton.

Thirteen of 16 facilities with this process segment report having
wastewater treatment currently in-place. Two plants employ oil
removal devices, and all 13 plants use settling devices.

Raw wastewater sampling was performed at seven facilities to
characterize ferrous wet sand reclamation process wastewater.
This raw wastewater data is summarized in Table V-43, Wet sand
reclamation water is characterized by treatable concentrations of
toxic organic and metal pollutants, oil and grease, phenols, and
suspended sclids.

Plant 15520, Figure V-17, generates sand washing process
wastewaters {sample points J and K), dust collection scrubber
process wastewaters, and slag quench process wastewaters which
are settled and recycled. Makeup water 1is from noncontact
cooling water. Overflow i1s discharged to a POTW.

Plant 20007, Figure V-23, has a sand washing operation. Samples

were taken of this water (sample point D) following commingling
with dust collection scrubber water. This stream is treated by
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flocculation and clarification prior to POTW discharge.

Plant 20009, Figure V~-24, operates a sand reclamation process,
The sand washing process wastewater (sample point B) is settled
in a series of four lagoons. Sixty percent of the process
wastewater 1is recycled, while 40 percent is discharged by
overflow to a POTW,.

Plant 51026, Figure V-29, generates sand washing (sample point
2), mold cooling, casting quench, slag gquench, and dust
collection scrubber process wastewaters which are drained to a
series of 1lagoons, and after 84 hours retention time are
discharged to a surface water. The first lagoon in the series is
periodically dredged with the sludge being trucked to a nearby
landfill. During this clean-out operation, the flow is diverted
to a duplicate lagoon.

At the time of sampling, Plant 51115, Figure V-30, generated dust
collection and sand washing wastewaters (sample point 2) which
were collected, treated with flocculants and sent to a drag tank.
The sludge from this settling operation was hauled to a landfill;
the overflow water was drained to a settling pond for additional
settling. Overflow from the settling basin flowed to a wet well.
This overflow water was then pumped to a tank, where it was
pumped (as needed) to the dust collectors and the sand washing
equipment, This was a complete recycle system. In an effort to
confirm 100 percent recycle systems conducted in 1983, EPA
contacted plant 51115. At that time, plant 51115 indicated that
wet sand reclamation operations had been discontinued.

Plant 51473, Fiqure V-31, has a sand washing process. The sand
from shakeout 1is conveyed to a screen, B magnetic separator
removes all metallic particles from the sand. The screen
oversize (3/8 1in.) goes to a mixer vessel where city water |is
added. This 1is thoroughly agitated and then pumped to a slurry
tank. The slurry tank meters the mix to a dewater table, where
the solids are transported by screw conveyor to a rotary dryer.
The underflow from the dewater table is pumped to a settling tank
(sample point 2). The settling tank is cleaned out weekly, and
the solids are removed to landfill. The treated effluent is
discharged to a receiving stream.

Plant 59101, Figure V-45, has a sand washing system to reclaim
sand for reuse. The process wastewater from this operation
{sample point 2) flows to lagoons. The lagoons are arranged to
give maximum use of the land area. The inlet to the first lagoon
is arranged so that the heavy solids can be removed readily. The
lagoon overflow is discharged to a surface water.

Magnesium Subcategory

An estimated 2.65 million gallons of raw process wastewater are
generated each year by discharging facilities in the magnesium
subcategory. Seven percent of this wastewater is generated by
facilities discharging to navigable waters, and 93 percent is
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generated by facilities discharging to POTW's. Plants in the
magnesium subcategory account for approximately 0.003 percent of
the raw wastewater generated by plants in the metal molding and
casting industry.

Casting Quench

Casting quench wastewater originates from the immersion of a hot
casting in a water bath to rapidly cool the casting, or to change
the metallurgical properties of the casting.

An estimated 0.181 million gallons of process wastewater are
generated each year by magnesium casting quench processes that
discharge wastewater, This represents 6.8 percent of the total
raw process wastewater generated by discharging facilities within
the magnesium subcategory. One hundred percent of the magnesium
casting quench wastewater discharged is discharged to navigable
waters, while none is discharged to POTW's, No plant with this

process segment that practices recycle has been identified. The
applied flow rates for this process segment are summarized in
Table V-23. No plant reported sufficient information to

calculate an applied flow rate, Applied flow rate data for the
magnesium casting quench segment has been transferred from the
zinc casting quench segment.

No facility with this process segment reports having any
wastewater treatment currently in-place.

Raw wastewater sampling data that characterize magnesium casting
quench wastewater are not available. All data used to
characterize magnesium casting quench wastewater have been
transferred from the aluminum casting quench segment. Both of
these segments generate wastewater from the quenching of non-
toxic metal (i.e., aluminum and magnesium) castings, using
similar techniques and equipment. Data available for the
aluminum, copper, and ferrous subcategories indicate that the
pollutant load in casting quench wastewater from different
subcategories 1is similar. Therefore, wastewaters from the
aluminum and magnesium casting quench segment should contain
similar levels of toxic metals, organics, conventional, and
nonconventional pollutants.

Dust Collection Scrubber

A general process and water flow diagram of a typical magnesium
dust collection scrubber system is presented in Figure TIII-6.
Dust collection scrubber wastewater originates from the removal
of dust from air in a scrubber when water or process water Iis
used as a cleaning medium. The dust may originate with sand
preparation, sand molding, core making, sand handling and
transfer, the removal of sand from the casting (including shake-
out and shot~-blasting), or other dust sources on the foundry
floor. Wastewater that originates from core and mold making fume
scrubbing is also included in dust collection scrubbing, except
when such fumes are cleaned in a separate scrubbing device
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dedicated to the core and mold making fumes, and the resulting
wastewater is then contract hauled or sent to a reclaimer.

An estimated 1.24 million gallons of process wastewater are
generated each year by magnesium dust collection scrubber
processes that discharge wastewater. This represents 46.6
percent of the total raw process wastewater generated by
discharging facilities within the magnesium subcategory. None of
this wastewater quantity is discharged to navigable waters, while
100 percent of the magnesium dust collection wastewater
discharged is discharged to POTW's. No plant with this process
segment that practices recycle was identified. The applied flow
rates for this process segment are summarized in Table V-24, and
range from 0.05 gal/1,000 SCF to 0.5 gal/1,000 SCF.

No facility with this process segment reports having any
wastewater treatment currently in-place.

Raw wastewater sampling data that characterize magnesium dust
collection wastewater are not available. All data used 'to
characterize magnesium dust collection scrubber wastewater have
been transferred from the magnesium grinding scrubber process
segment. Both of these segments generate wastewater as a result
of wet scrubbing of dusts generated during magnesium casting
operations. Therefore, wastewaters from both segments should
contain similar levels of toxic metals, organics, conventional,
and nonconventional pollutants,

Grinding Scrubber

Figure ITII-6 presents a general process and water flow diagram of
a representative magnesium grinding scrubber operation,
Scrubbers are provided on grinding systems in order to remove
particulate magnesium generated as a result of the grinding
operation. The scrubbing process not only serves to remove the
particulate magnesium as an airborne contaminant, but also
reduces the fire hazards which can result from an accumulation of
fine magnesium particles.

An estimated 1.24 million gallons of process wastewater are
generated each year by magnesium grinding scrubber processes that
discharge wastewater. This represents 46.6 percent of the total
raw process wastewater generated by discharging facilities within
the magnesium subcategory. None of this wastewater quantity is
discharged to navigable waters, while 100 percent of the
magnesium grinding scrubber wastewater discharged is discharged
to POTW's. Two plants with this process segment practice recycle
and supplied sufficient information to calculate a recycle rate.
These recycle rates ranged from 97 percent to 100 percent. The
applied flow rates for this process segment are summarized 1in
Table V-25. No plants reported sufficient information to
calculate an applied flow rate for this process segment. Applied
flow rate data for the magnesium grinding scrubber segment have
been transferred from the magnesium dust collection scrubber
segment.
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No facility with this process segment reports having any waste
water treatment currently in-~place.

Raw wastewater sampling was performed at one facility ¢to
characterize magnesium grinding scrubber process wastewater,
This raw wastewater data is summarized in Table V-44. Grinding
scrubber water 1is characterized by toxic organic and metal
pollutants, oil and grease, and suspended solids.

Plant 08146, Figure V-10, employs a magnesium dust collection
scrubber and a magnesium grinding scrubber (sample point B). The
process wastewaters from these scrubbers are discharged untreated
to a surface water.

Zinc Subcategory

An estimated 0.775 billion gallong of raw process wastewater are
generated each year by discharging facilities 1in the =zinc
subcategory. Thirty-two percent of this wastewater is generated
by facilities discharging to navigable waters, and 68 percent is
generated by facilities discharging to POTW's. Plants in the
zinc subcategory account for approximately 1 percent of the raw
wastewater generated by plants in the metal molding and casting
industry.

Casting Quench

A general process and water flow diagram of a representative zinc
casting gquench operation is presented in Figure III-7, The
process wastewater considered in this operation is that which is
discharged from the casting quench tanks.

An estimated 256 million gallons of process wastewater are
generated each year by zinc casting quench processes that
discharge wastewater. This represents 33.1 percent of the total
raw process wastewater generated by discharging facilities within
the =zinc subcategory. Thirty-five percent of the zinc casting
quench wastewater discharged is discharged to navigable waters,
while 65 percent is discharged to POTW's. Nine plants with this
process segment practice recycle and supplied sufficient
information to calculate a recycle rate. These recycle rates
ranged from 33 percent to 100 percent. The applied flow rates
for this process segment are summarized in Table V-26, and range
from 5.5 gal/ton to 40,632 gal/ton.

Eleven of 32 facilities with this process segment report having
wastewater treatment currently in-place. One plant uses a
cooling tower, three plants practice emulsion breaking, seven
plants treat to remove oil and grease, seven plants practice
chemical addition, and two plants practice filtration.

Raw wastewater sampling was performed at two facilities to
characterize zinc casting quench process wastewater. This raw
wastewater data 1is summarized in Table V-45. Casting gquench
water 1is characterized by treatable concentrations of toxic
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organic and metal pollutants, oil and grease, and suspended
solids.

Plant 10308, Figure V-13, has a zinc casting gquench operation
{sample point B). Quench water is commingled with aluminum
casting quench water and other wastewater streams in a wet well.
Water from this well is treated with o0il skimming, chemical
addition, and sedimentation prior to discharge to a land-locked
swamp.

Plant 18139, Figqure Vv-21, has a number of die casting machines
and associated quench tanks {zinc casting quench is sample point
D) which are emptied on a scheduled basis. The schedule results
in the emptying of one 1,135.5 liter {300 gallon) gquench tank
each operational day. Each quench tank is emptied about once a
month. The gquench tank discharge mixes with melting furnace
scrubber process wastewater, aluminum casting gquench tank
discharges, and other non-foundry discharges prior to settling
and skimming. The treated process wastewaters are discharged to
a POTW. The zinc quench process wastewater makes up 0.2 percent
of the total flow.

Die Casting

Die casting wastewater includes two types of wastewater
discharges: leakage of hydraulic fluid from hydraulic systems
agsociated with die casting operations, and the discharge of die
lubricants. Any process water used for the cooling of dies or
castings still contained in dies is not considered die casting
wastewater; rather, it is mold cooling wastewater.

An estimated 9.89 million gallons of process wastewater is
generated each year by zinc die casting processes that discharge
wastewater, This represents 1.3 percent of the total raw process
wastewater generated by discharging facilities within the =zinc
subcategory. Thirty-four percent of zinc die casting wastewater
discharged is discharged to navigable waters, while 66 percent is
discharged to POTW's. Two plants with this process segment
practice recycle and supplied sufficient information to calculate
a recycle rate. These recycle rates ranged from 83 percent to
100 percent. The applied flow rates for this process segment are
gsummarized in Table V-27, and range from 3.33 gal/ton to 41.4
gal/ton.

Eight of 20 facilities with this process segment report having
wastewater treatment currently in-place. Two plants use chromium
reduction, three plants use emulsion breaking, six plants remove
oils, five plants practice chemical addition, one plant has a
deep bed filter, and six plants employ settling devices.

Raw wastewater sampling was performed at two facilities to
characterize =zinc die casting process wastewater. This raw
wastewater data is summarized in Table V-46. Die casting water
is characterized by toxic organic and metal pollutants, oil and
grease, phenols, and suspended solids.
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Plant 04622, Figure V-3, generates die casting process wastewater
{sample pocint B) which is hauled away on a contract basis by a
reprocessor.

Plant 12040, Figure V-15, has a zinc die casting operation.
Effluent from this operation was sampled (sample point C} prior
tc being combined with aluminum die casting effluent in a
receiving tank., ©0il is removed in this tank, and the effluent is
then pumped to a batch treatment system that consists of chemical
emulsion breaking and lime and settle treatment.

Melting Furnace Scrubtber

Melting furnace scrubber wastewater is generated during the
removal of dust and fumes from furnace exhaust gases in a scrub
ber, when water or process wastewater is used as a cleaning
medium, The dust and fumes are generated by melting or holding
furnace operations and are expelled in the exhaust gases from
these operations. Wastewater from pouring floor, pouring ladle,
and transfer ladle fume scrubbing is also included when the fumes
from those operations are collected in an air duct system common
with the melting or holding furnace fumes.

A general process and water flow diagram of a representative zinc
melting furnace scrubber operation is presented in Figure III-7.
The process wastewater from these scrubbers may be either
recirculated within the scrubber equipment package {which
includes a settling chamber) or may flow to an external treatment
system and then be recycled back to the scrubber.

An estimated 447 million gallons of process wastewater are
generated each year by zinc melting furnace scrubber processes
that discharge wastewater. This represents 57.7 percent of the
total raw process wastewater generated by discharging facilities
within the =zinc subcategory. Twenty-three percent of zinc
melting furnace wastewater discharged is discharged to navigable
waters, while 77 percent is discharged to POTW's. Seven plants
with this process segment practice recycle and supplied
sufficient information to calculate a recycle rate. These plants
reported recycle rates ranging from 69 to 99.8 percent. The
applied flow rates for this process segment are summarized in
Table V-28, and range from 0.24 gal/1,000 SCF to 24 gal/1l,000
SCF.

Five facilities with this process report having wastewater
treatment currently in-place. Four plants have emulsion
breaking, two plants practice oil removal, five plants employ
caustic addition, five plants use settling devices, one plant has
a vacuum filter, and one plant has a pressure filter.

Representative raw wastewater sampling data that characterize
zinc melting furnace scrubber wastewater are not available. Data
available for the zinc melting furnace scrubber at plant 18139
had extremely high concentrations of total phencl and o©il and
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grease, 0il and grease concentrations ranged from 646 mg/l to
885 mg/l; total phenol ranged from 49.3 mg/l1 to 123 mg/l. Based
on a review of available data on melting furnace scrubbers in
other subcategories, such concentrations are uncharacteristic of
scrubber wastewaters. Therefore, all data used to characterize
zinc melting furnace scrubber wastewater have been transferred
from the ferrous melting furnace scrubber segment. Both of these
segments generate wastewater from the wet scrubbing of melting

furnace exhaust gases. The raw waste data for the ferrous
melting €urnace scrubber segment show high levels of zinc, as
well as levels of other toxic organic, conventicnal, and

nonconventional pollutants that would be expected in zinc melting
furnace scrubber wastewater.

Mold Cooling

Mcld cooling wastewater originates from the direct spray coocling
of a mold or die, or of the casting, in an open mold. Water that
circulates in a noncontact cooling water system in the interior
of a mold 1is not considered mold cooling process wastewater
unless it leaks €from the system and is commingled with other
process wastewaters.

An estimated 61.7 million gallons of process wastewater are
generated each year by zinc mold cooling processes that discharge
wastewater. This represents 7.9 percent of the total raw process
wastewater generated by discharging facilities within the zinc
subcategory. Eighty percent of zinc mold cooling wastewater
discharged is discharged to navigable waters, while 20 percent is
discharged to POTW's. Four plants with this process segment
practice recycle and supplied sufficient information to calculate
a recycle rate. These recycle rates ranged from 95 percent to
100 percent. The applied flow rates for this process segment are
summarized in Table V-29, and range from 42.7 gal/ton to 4,860
gal/ton.

Three of 10 facilities with this process segment report having
wastewater treatment currently in-place. Plant 01334 employs
primary settling, plant 01707 has a cooling tower; and plant
10640 has a treatment scheme that includes emulsion breaking,
chemical addition, flocculation, and clarification.

Raw wastewater sampling data that characterize zinc mold cooling
wastewater are not available. All data used to characterize zinc
mold cooling wastewater have been transferred from the zinc
casting quench segment. Both of these segments generate waste
water from the contact cooling of metallic mold or casting
surfaces. Data available for the ferrous subcategory indicate
that mold cooling and casting guench wastewaters have similar
characteristics. Therefore, wastewaters from the zinc mold
cocling and casting quench segments should contain similar levels
of toxic metals, organics, conventional, and nonconventional
pollutants.
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Table V=1

APPLIED FLOW RATES FOR
ALUMINUM CASTING CLEANING

12040
07280
47992
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Applied Flow Rate
_(gallons/ton)

14,270
480
183



Table V-2

APPLIED FLOW RATES FCR
ALUMINUM CASTING QUENCH

Applied Flow Rate
-—(gallons/ton)

Plant Code

10615 6,866
15265 3,543
11703 2,408
87799 1,975
12040 1,054
81703 757
04809 700
17089 581
14924 232
87598 159.7
07879 147
26767 145
14401 99.3
04675 56
00206 42.5
82200 38.5
25025 38.1
25023 32,4
19405 19
85120 14.6
87599 6.31
82118 1.65
14789 1.45
02869 NA
02905 NA
04747 NA
06900 NA
13978 NA
18126 NA
20023 NA
82117 NA
87561 NA
89920 NA

NA - Data not reported.
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Table V=3

APPLIED FLOW RATES FCR
ALUMINUM DIE CASTING

Applied Flow Rate

Plant Code

19405 600
89100 441
15265 361
03185 171.4
82100 119.5
82000 96.5
05878 85
81703 70
07138 70
80100 50
85120 49
20147 4.9
20114 44,9
82117 40
04675 37.8
80119 31,1
80597 31.0
82200 16.9
82118 10
19275 8.7
12040 4.05
87799 2.1
18139 NA

NA - Data not reported.
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Table V=i

APPLIED FLOW RATES FOR
ALUMINUM DUST COLLECTION SCRUBBER

Applied Flow Rate

Rlant Ceode

12040 10.4
19275 5.56
19275 5.56
16275 5.13
19275 5.1
19275 3,08
25025 2.5
17089 2.0
17089 2.0
17089 2.0
00206 1.82
20063 1.78
00206 1.5
00206 1.25
22121 0.3
20063 0.25
04704 C.1
22121 0.1
22121 0.08
22121 0.08
74992 0.06
20223 0.03
20223 0.03
05167 NA
07098 NA
14789 NA

NA - Data not reported.
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Table V=5

APPLIED FLOW RATES FOR
ALUMINUM GRINDING SCRUBBER

Applied Flow Rate

Elant Code
11703 1.75
74992 0,063
04704 0.033

Table V=6

APPLIED FLOW RATES FOR

ALUMINUM, COPPER, AND FERROUS

INVESTMENT CASTING

Plant Code
04704 68,550
05206 20,800
20063 14,400
01994 3,000
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Applied Flow Rate
—Sgallons/ton)

Mefal Cast
Al 80%
Cu 15%
Fe 5%

Al 100%
al 100%
Al 25%
Cu 20%

Fe

56%



Table Va7

APPLIED FLOW RATES FOR
ALUMINUM MELTING FURNACE SCRUBBER

Applied Flow Rate

Plant Code
13562 12
13562 12
13562 12
17089 11.73
17089 11.73
17089 11.73
22121 11.73
20063 5
22121 0.43
12040 NA
20023 NA
20114 NA

NA - Data not reported.
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Table V-8

APPLIED FLOW RATES FOR
ALUMINUM MOLD COOLING

Applied Flow Rate

Plant Code
07138 202,300
04675 33,800
13562 14,460
20223 12,000
12040 10,940
87799 3,950
10615 2,860
87599 1,850
14401 1,655
19405 1,300
15265 723
19275 609
11665 506
85120 159
20063 103.2
06925 ()
11703 NA
20023 NA

(1) Cannot separate die casting and mold cooling water,

NA - Data not reported.
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Table V-9

APPLIED FLOW RATES FOR
COPPER CASTING QUENCH

Applied Flow Rate
—f{gallons/ton)

Plant Code

16446 26,470
25004 20,731
25015 5,882
09125 3,859
04951 2,300
38846 1,120
12322 817
25013 610.3
25009 496
25007 460
25011 364
11740 140
20078 140
04184 100
06809 90,2
03525 60.3
25003 16.7
04851 8.93
19484 NA
20067 NA
40011 NA

NA - Data not reported.
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Table V=10
APPLIED FLOW RATES FOR
COPPER DIRECT CHILL CASTING

Applied Flow Rate
Blant . Code  __(gallonslton)

20017 9,617
80091 7,007
80029 5,783
20066 3,130
80030 2,858
80079 NA
06809 NA
09979 NA

NA -~ Data not reported.
Table V-11
APPLIED FLOW RATES FOR
COPPER DUST COLLECTION SCRUBBER

Applied Flow Rate

Plant Code
05934 11
09094 5
09094 5
09094 5,64
38840 4.29
40011 3,45
04851 0.09
12322 0,06
05946 0.03
03588 NA
15107 NA
19872 NA
31744 NA

NA - Data not reported.
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Table V-12

APPLIED FLOW RATES FOR
COPPER GRINDING SCRUBBER

Applied Flow Rate

Blant Code
04851 0.111
05934 NA
09094 NA
15382 NA
32543 NA
37947 NA

NA - Data not reported.

Table V-13

APPLIED FLOW RATES FOR
COPPER MELTING FURNACE SCRUBBER

Applied Flow Rate

Plant Code
03588 9.54
05934 7.04

25005 0,81
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Table V=14

APPLIED FLOW RATES FOR
COPPER MOLD COOLING

Applied Flow Rate
—(gallons/ton)

Blant Code
25007 12,817
25015 9,626
03525 7,352
20017 3,440
08951 1,458
25013 1,085
06809 395
08554 16.7
04736 NA
25001 NA
25004 NA
20067 NA

NA = Data not reported.
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Table V-15
APPLIED FLOW RATES FOR
FERROUS CASTING CLEANING

Applied Flow Rate

80770 . 4,831
R 4,453
22799 2,703
16999 2,410
08285 1,519
10865 1,403
04033 1,088
20699 213
19933 199
09929 91.6
10837 .67
17348 5.71
05658 4
05622 0.81
03118 0.14
19733 NA

NA - Data not reported.
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Table V-16

APPLIED FLOW RATES FOR
FERROUS CASTING QUENCH

Applied Flow Rate

Plant Code
11643 8,229
24566 5,818
86666 5,620
07882 5,505
15654 4,444
86119 4,132
05560 4,000
20011 2,237
08768 1,889
08223 1,600
20002 1,493
28634 1,391
83812 1,321
20000 1,320
20719 1,219
58589 1,200
00388 1,171
20003 1,170
19999 1,152
20007 1,098
13578 1,013
21175 884
18990 870
10388 583
0T472 559
05691 553
19733 297.8
01665 291
15573 270
07024 256
1444y 201
16502 157
11598 145
03901 144
08868 133
07898 125
80770 124
14761 110.3
06123 108
16934 52

04265 L2.7
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Table V-16 {Continued)

APPLIED FLOW RATES FOR
FERROUS CASTING QUENCH

Applied Flow Rate
—fgallons/ton)

Plant Code

17015 40.33
01834 : 15.3
17017 11.4
09024 7.11
02495 Y
09035 3.6
04621 0.13
02365 NA
04073 NA
05929 NA
06937 NA
09151 NA
10225 NA
11245 NA
12203 NA
14173 NA
15104 NA
15555 NA
20009 NA
20408 NA
87565 NA

NA - Data not reported.
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Table V-~17

APPLIED FLOW RATES FOR
FERROUS DUST COLLECTTON SCRUBBER

Flant Applled Flow Rate Plant Applied Flow Rate Plant Applied Fiow Rate
Code {gallons/1,000 SCF} Code {gallons/1,000 SCF) Code {gallions/1,000 SCF)
n5622 105 06956 6.25 09706 5.5
01801 50 16612 6.16 17380 5.49
01801 50 16612 6.12 27743 5.4
01801 50 031878 6 27743 5.4
09035 33 06956 6 09706 5.3
17018 28 06956 6 09706 5.3
07929 27 06956 6 38Bh2 5.3
11964 2h.5 18073 ] 53772 5.28
03313 23.3 18073 6 53T12 5.28
03313 23.3 18073 6 27500 5.2
08016 20.8 18073 6 27743 5.2
a621 17.7 18073 6 03313 5.14
ch621 17.7 18073 6 12393 5.1%
07228 15.2 06999 5.95 13104 5.18
00839 15 17380 5.89 16612 5.1
286822 14.3 16073 5.8 38842 5.1
03901 11.5 18073 5.8 02031 s
03313 10.8 18073 5.8 03588 5
9hki2 10 18073 5.8 03854 5
9ha12 10 18073 5.8 05640 5
01834 8.89 16073 5.8 05640 5
16612 8 16073 5.8 05640 5
27500 7.5 18073 5.8 05640 5
11245 1.2 18073 5.8 056%0 5
oas21 7.1 18073 5.8 056A0 5
0a621 7.1 18073 %.B 06956 5
04621 7.1 18073 5.8 07220 5
0621 T ‘BOT3 5.8 09706 5
on621 7.4 §8073 5.8 12203 5
04621 7.1 18073 5.8 14069 5
oR621 7.1 18073 5.8 14069 5
01756 7.06 38842 5.8 15670 5
17380 6.71 06956 5.77 15654 5
17380 6.71 17380 5.71 18673 S
07678 6.1 18797 5.11 18073 5
07678 6.7 18797 5.7t 18073 5
07678 6.7 09706 5.7 18073 5
07678 6.7 09706 5.7 18797 5
06956 6.67 12203 5.T 23355 5
12393 6.67 06956 5.66 23455 5
16082 6.4% D5817 5.6 368882 5
EARR S| 6.3 11111 5.6 38842 5
I 6.3 1111 5.6 38802 5
11111 6.3 06956 5.56 38882 5
11119 6.3 17380 5.56 63773 5
1114 6.3 Q9706 5.5 637173 5
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Table V-17 (Continued)

APPLIED FLOW RATES FOR
FERROUS DUST COLLECTION SCRUBBER

Plant Applied Flow Rate Plant Applied Flow Rate Plant Applied Flow Rate
Code {ga)lona/1,000 SCF) Code {(gallions/1,000 SCF) Code {galions/%,000 SCF}
63773 5 63773 §,2 13416 ]
63773 5 63773 4.2 13816 L]
16882 .99 63773 y.2 13416 L}
17380 5.93 16612 §.17 13416 n
01756 4,88 01756 .12 13316 K
16882 .78 14069 a_14 13416 h
16882 5,78 19408 .13 13516 L4
16612 h.76 19408 4.0% 13816 |
15069 h.73 13816 ] IELET] L}
28822 5.7 13816 L 13816 L
28822 h.7 134816 ] 135816 L4
28822 5.7 13416 ) 13816 3
58823 5.7 13416 ) 13816 B
oThé2 h.6 13416 b 13816 ]
19733 K.6 13016 L] 13816 ]
368482 5.5 13016 L) 13816 L
38842 .5 13016 ) 13416 b
18797 5.44 13816 y 13816 L}
038514 4.h 13816 b 16612 A
03854 k.n 13416 y 17380 L}
27500 LI 13816 ] 18797 k
27500 5.4 13816 4 194p8 L
38842 b.y 13816 .} 19508 B
ghR12 LY | 13816 4 19408 5
1510k 5,38 13516 L) 19408 y
13101 §.36 134816 L 03313 3.97
19308 §.3% 13216 ) 17380 3.9
19508 n.3% 13816 L 19820 3.9
19808 §.34 13416 L] 388a2 3.9
189k .29 13816 3 188%2 1.9
19508 5,29 13816 L 3jBAn2 3.9
19408 %.29 134516 4 15520 3.875
194508 h.29 13816 L] 16882 3.79
16612 §.2% 134816 L) 15573 3.15
16882 8,26 13816 ) 11289 .1
12393 q.2% 13416 L) 19408 3.7
06123 §.2 13416 b 19400 3.7
63773 4.2 13416 L) 19408 1.7
63773 1.2 1341F k 17380 3.68
63773 4.2 13416 3 15520 3.63
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Table V-17 (Continued)

APPLIED FLOW RATES FOR
FERROUS DUST COLLECTION SCRUBBER

Plant Applied Flow Rate Plant Applied Flow Rate Plant Applied Flow Rate
Code (gallons/},000 SCF) Code {gallone/1,000 SCF) Code fgallans/1,00G SCF)
18073 3.57 15520 3.5 19%08 3.45
18073 3.52 15520 3.5 19408 3.45
18073 3.52 20808 1,5 19408 3.45
18073 3.52 15520 3.4%9 19408 .55
18073 3.51 15520 3.9 16882 3.43
18073 3.5 15520 3.49 16882 3.53
18073 3.5% 15520 3.49 16882 3.43
18073 3.81 15520 3.h9 16882 3.0
18073 3.5 16632 3.49 16882 3.4
18073 3.5 16612 3.44 16882 3.51
18073 3.5 16612 3.39 16882 3.3
197133- 3.5 16632 3.4% 168602 3.m
38842 3.5 16612 3.19 07902 3.4
58823 3.5 16612 3.h9 09035 3.%
58823 3.5 16612 3.h9 16882 3.3
55823 3.6 16612 3.49 16882 3.4
06999 3.6 16612 3.49 16882 3.4
19408 3.6 16612 3.%9 16892 3.4
19408 3.6 18073 3.49 16882 3.%
19408 3.6 18073 .59 168082 3.4
19508 1.6 18073 3.h9 168682 3.4
19808 3.6 18073 3.49 19733 3.4
19408 3.6 18073 3.49 16882 3.38
19408 3.6 18073 3.29 16882 3.38
19408 3.6 18073 3.49 16882 3.34
19408 3.6 18073 3.89 0073 3.33
194048 3.6 18073 3.49 DhoT3 3.33
19508 3.6 18073 3.49 thi72 3.33
19408 3.6 18073 3.49 16612 3.32
19808 3.6 18073 3.49 16612 3.33
19808 3.6 18073 3.9 16612 333
19408 3.5T7 18073 3.49 16632 3.33
14069 3.57 15520 3.48 16612 3.33
15520 3.57 15520 .48 16612 1.32
15520 3.57 15520 3.47 16612 3.33
15520 .57 15520 3.47 16612 3.33
15520 3.57 16612 3.45 16612 3.13
15520 3.57 16612 .45 16612 3.33
16882 3.5T7 16612 3.35 16612 3.33
035808 3.57 16612 3.%% 16612 3.33
07902 3.57 16612 3. ¥ 19347 3.33
15520 3.57 16612 3.5 19387 3.3
15520 3.57 19308 3.k 19309 3.33
15520 3.57 19408 J.45 19408 .33
15520 3.57 19308 .85 16308 3.33
15520 3.57 194508 3.5%5 $9308 3.33



Table V-17 (Continued)

APPLIED FLOW RATES FOR
FERROUS DUST COLLECTION SCRUBBER

Plant Applied Flow Haete Plant Applied Flow Rate Plant Applied Flow Rate
Code {gallons/1,000 SCF) Code {gallonsa/1,000 SCF} Code {gellons/1,000 SCF}
194508 3.33 19733 3.2 16882 3.03
156808 3.33 19733 3.2 17388 3.02
19508 3.33 19733 3.2 17388 3.01
19508 3.33 19733 3.2 0164k 3
15808 3.33 19733 3.2 01834 3
19008 3.33 20009 3.2 01838 3
19508 3.33 27500 3.2 01B3L 3
194508 3.33 16612 3.19 04073 3
19508 3.33 16612 3.19 pho73 3
13508 3.33 16612 3.19 oB621 3
19008 3.33 16612 3.19 ou621 3
19408 3.13 16612 3.19 05621 3
19808 3.33 16612 3.19 08621 3
16882 3.32 16612 3.19 0621 3
16882 3.32 16612 3.19 0n621t 3
16882 3.32 16612 3.19 ong21 3
16882 3.32 15069 3.18 ons21 3
17015 3.3% 16882 3.17 03621 3
09706 3.3 16882 3.17 oh621 3
16882 1.3 16882 3.17 0x621 3
1500 3.3 0B84 8 3.13 ong21 3
16882 3.27 16612 3.13 ché2t 3
16882 3.26 16612 3.13 D621 3
03760 3.25 16612 3.13 ong21 3
16982 3.23 16612 3.13 oNé21t 3
16882 3.23 16612 3.13 oB621 3
16882 3.23 16612 3.13 on62t 3
16882 3.23 07902 3.1 0x621 3
16882 3.23 09035 3.1 0x621 3
16882 3.23 19733 3.1 o621 3
16882 3.23 19733 1.1 on621 3
16882 3.23 19733 3.1 nN621 3
19508 3.1 20009 3.1 0621 3
19408 3.2% 20009 3.1 on621 3
19800 3.24% Jaga2 3.1 onb21 3
19508 3.1 06977 3.08 o621 3
19408 .21 16882 3.G6 0x621 3
0594¢ 3.2 16882 3.06 04621 3
07228 3.2 16882 3.06 LLLYS! 3
19733 3.2 16882 3.06 on621t 3
19733 3.2 17348 3.05 o621 2
19733 3.2 42344 3.05 o621 3
19733 3.2 17331 3.04 04621 3
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Plant

Code

04621
08621
04621
0a6z1
08621
o¥621
08621
08621
04621
on621
08621
08621
03621
ok621
09148
09188
11964
12203
1069
14809
14809
18809
14809
14809
14809
14809
14809
14809
14809
11809
14609
14809
19809
1809
18809
14809
14809
11809
14609
14809
12809
18809
13809
12809
14809
14609

Applied Flow Rate

(gellonsa/1,000 SCF}
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Table V-17 (Continued)

APPLTED FLOW RATES FOR

FERROUS DUST COLLECTION SCRUBBER

Plant

Code

12809
11809
14809
18809
145809
14809
18809
14809
14809
14809
14809
14609
14809
18809
18809
14809
14809
14609
14809
14809
18809
18809
14809
14809
14809
14809
15809
14809
14809
1k809
18809
14809
18809
14609
14809
14809
14809
14809
14809
12309
15809
11809
17388
17388
17388
17388

Applied Flow Rate
{gallona/1,000 SCF)

Aokd L LAk L L L) W A L L L W L L) L G L L L L L L L G L L G L L L Ly L L LA LA LA L Gl Lad L Ll L LD L L

Plant
Code

17348
17348
17348
17348
173%8
17318
17348
17348
17348
17348
19347
27743
38882
38842
11338
16807
16807
17388
17348
73488
17348
17348
16632
16612
16612
16612
16612
16612
16882
16612
16612
16612
16612
16612
16612
16612
16692
16612
16612
16612
16612
16882
035088
03760
05622
GBGNN

Applied Flow Rate
(gellone/1,000 SCF}
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Table V-17 (Continued)

APPLIED FLOW RATES FOR
FERROUS DUST COLLECTION SCRUBBER

Plant Appliad Flow Rate Plant Applied Flow Rate Plant Applied Flow Rate
Code (gallons/1,000 SCF) Code (gallons/1,000 SCF) Code {gallona/1,000 SCF)
05148 2.9 20784 2.5 10865 2.3
09148 2.9 207848 2.5 10865 2.3
23455 2.9 20784 2.5 10865 2.3
9812 2.9 20784 2.5 10565 2.3
9nR12 2.9 20784 2.5 10865 2.3
17380 2.87 20784 2.5 10865 2.3
16612 2.8 17775 2.5 10865 2.3
16612 2.86 17775 2.5 20007 2.3
16612 2.86 71775 2.5 01301 2.25
17331 2.61 77175 2.5 08182 2.2%
17331 2.81 06999 2.18 17331 2.2%
0894 % 2.8 06565 2.% 17331 2.2%
16612 2.18 15069 2.1 20249 2.2
16612 2.78 00839 2.39 20249 2.2
16612 2.78 16612 2.3% 20209 2.2
14069 2.1 01756 2.3% 20229 2.2
07902 2.7 oBhB2 2.3% 20219 2.2
09035 2.7 05658 2.3 20219 2.2
11635 2.7 10865 2.3 20249 2.2
TI715 2.7 10865 2.3 20249 2.2
01381 2.69 10865 2.3 20249 2.2
12203 2.66 10865 2-3 20249 2.2
1890 2.65 1086% 2. 20239 2.2
18911 2.65 10865 2.3 202459 2.2
008319 2.62 10865 2.3 20219 2.2
00839 2.6 10865 2.3 20219 2,2
02511 2.6 10865 2.3 20249 2.2
16612 2.%9 10865 2.3 2029 2.2
16612 2.59 10865 2.3 20249 2.2
14104 2.57 10865 2.3 20249 2.2
00839 2.51 10865 2.3 20249 2.2
03588 2.5 10865 2.3 20219 2.2
o621 2.5 10B65 2.3 20249 2.2
ohe21 2.5 10B65 2.3 20239 2.2
04621 2.5 10865 2.3 20249 2.2
o7hG2 2.5 10865 2.3 15372 2.7
oTHT2 2.5 10865 2.3 o624 2.1
12203 2.5 10865 2.3 0783% 2.1
12203 2.5 10865 2.3 38832 2.1
14104 2.5 10865 2.3 05658 2
16612 2.5 10865 2.3 19347 2
16612 2.5 1086% 2.3 19347 2
16612 2.5 16865 2.3 19347 2
16612 2.5 10865 2.3 20699 -4
17370 2.5 10865 2.3 20699 2
20007 2.5 10665 2.3 20699 2
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Table V-17 (Continued)

APPLIED FLOW RATES FOR
FERROUS DUST COLLECTION SCRUBBER

Plant Applied Flow Rate Flant Applied Flow Rate Flant Applied Flow HRate
Coxle {gallons/1,000 SCF) Code {gallons/1,000 3CF)} Code {gallons/1,000 SCF}
20699 2 18919 1.1 01756 0.54
206499 e 16502 1.09 16502 0.53
01384 1.97 05008 1.04 00015 0.5
03901 1.96 01819 1.03 02883 0.5
03901 1.96 08868 1 0T2g8 0.5
03901 1.96 o888 1 01h62 0.5
03901 1.96 08868 1 14173 0.5
03901 1.96 0B868 1 03760 0.59
01831 1.9 08868 1 00388 0.48
20007 1.9 13578 1 00388 0.48
06999 1.88 17331 b 0DBO16 0.3E
15372 $.875 17230 0.9% 16502 0.h8
01381 1.87 07902 0.89 20009 0.8
01381 1.79 17230 0.8% 02883 0.4%5
01381 1.79 17230 0.87 07298 0.33
o772 1.7 17230 0.87 08016 0.5y
15108 1.63 01381 0.83 08016 0.5%
1510% 1.6 02495 0.83 08518 0.43
19533 1.6 09024 0.9 07322 0.43
LIER P 1.6 20009 0.77 07663 0.39
06999 1.58 20009 .77 20009 0.38
01381 1.56 20009 0.77 00396 0.36
01381 1.5 27703 0.75 03854 0.36
03646 1.5 27783 0.75 07024 0.33
01292 1.85% 27TH3 0.75 07298 0.33
11635 1.4 27743 0.75 0B0TO 0.33
11635 1.4 2TTH3 0.75 20009 0.33
$1635 1.4 78991 0.75 09929 e.32
98412 1.4 Ta991 0.75 20009 0.32
19533 1.3 13578 0.73 20699 0.32
05008 1.25 27743 0.T% 20009 0.31
18173 1.25 13578 0.7. 07024 0.28
14173 1.25 20009 .68 20699 0.28
06999 .14 08016 0.67 20009 0.27
17289 1.12 15173 0.67 063760 0.25
13173 .11 06124 0.66 Q7028 0.25
oh12h 1.1 20112 0.65 oTO2N 0.25
07929 1.1 78991 b.61 07024 0.25
07979 11 00015 0.63 11865 0.25
07929 1.1 20112 0.62 28188 0.25%
07929 1.1 09h41 0.6 2Bapg 0.24
07929 1.1 07902 0.57 05658 0.22
07929 1.1 18919 0.56 03760 0.21
07929 1.1 18919 0.56 20699 0.21
07929 1.1 01756 0.55 Baze1 0.21
17289 1.1 01756 0.5k 00791 0.2
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Table V-17 (Continued)

APPLIED FLOW RATES FOR
FERROUS DUST COLLECTION SCRUBBER

Plant Applled Flow Rete Plant Applisd Flow Rate Flant Applied Flow Rete
Code {gellons/t.000 SCF) Coda {gellona/1,000 SCF) Code {gallons/1,000 SCF)
03432 0.2 20208 0,1 20204 0.033
05622 0.19 20208 0.1 02243 0.03
14761 0.19 03832 ¢.095 o734n 0.03
05333 0.17 08518 0,093 11598 0.026
08518 0.17 033z 0.088 20208 0.026
15761 0.15 13860 0.088 2566 0.026
17018 0.15 24566 0.083 00880 0.0z
03832 0.iN 78991 0.083 1197 0.02
11865 0.1 08518 0.082 12164 g.o02
14761 0.1% 11197 0.08 02365 0.015%
0B518 0.138 18882 0.08 02365 0,015
06123 ¢.136 28566 0.071 05643 0.01%5
TE991 0.13 08518 0.066 13260 0.015
06123 0.126 T899 0.063 h23%y 0.013
06123 0.125 03118 . 0.06 o100 o.oNn
06123 0.125 11197 0.06 0n912 0.011
06123 0.125 28566 0.057 13460 0.0t
06123 0.125 08518 0,05% 00698 o.m
06123 0.125 08518 0.054 00698 0.0
06123 0.%25 Th9 0.053 01953 0.0
06123 0.125 05643 0.05 2236 0.01
06123 i 0.125 06773 0.05 15873 0.0t
06123 G.12% 111587 0.0%5 03100 0.008
o0dz8s 0.125 20011 0.05 234k 0.006
03878 0.12 73991 0.0% 11598 0.0056
03578 0.12 20208 0.085 11598 0.005
03089 0.11 . oxs88 0.0h 13860 0.008
03N32 0.1t 05643 0.08 134560 0.008
03913 0.1 115498 0,035 08436 ¢.0000Y
03913 . 0.13 138060 0.033 0Bk36 0.00036

08518 0.1 20208 : 0.033



Table V-18

APPLTED FLOW RATES FOR
FERROUS GRINDING SCRUBBER

07438
11964
gL412
94412
04621
cL4621
63773
63773
63773
19733
94412
13416
19733
13416
13416
13416
13416
13416
13416
19733
19733
15520
16612
16612
20249
15520
15520
16612
16612
16882
16882
16612
16612
16612
16612
16882
16612
16612
04621
16612
16612

176

Applied Flow Rate

78.26
18
10
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Table V=18 (Continued)

APPLIED FLOW RATES FOR
FERROUS GRINDING SCRUBBER

Applied Flow Rate
Plant Code

04621
ou621
04621
04621
14809
14809
17348
16612
16612
16612
16612
16612
10865
10865
19347
19347
19347
03898
14173
00396
03049
18919
06123
07024
05167
06123
06123
06123
03432
03432
08518
08518
08518 0.05

10600 0.03

00891 0.006
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Table V-19

APPLIED FLOW RATES FOR
FERROUS MELTING FURNACE SCRUBBER

Planf Code

07170
07438
01942
05584
04621
04621
04621
04621
03913
03898
16502
04632
04577
58823
14670
13416
13416
13416
20345
17230
15555
05533
28822
09183
03646
09024
23455
23455
07472
19820
05533
01381
10684
19820
19408
19408
06343
16612
16612
03901
01801
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Applied Flow Rate

125
78.3
71.43
60
41.7
41.7
41,7
41.7
41,4
41,2
36
30.8
29.14
28.7
27.8
27.3
27.3
27.3
27
26.1

25.5



Table V=19 (Continued)

APPLIED FLOW RATES FOR
FERROUS MELTING FURNACE SCRUBBER

Applied Flow Rate

Plant Code

16612 11.1
14254 11
08496 10
16612 10
16612 10
14809 9.84
14809 9.84
02236 9.8
14809 9.75
18073 9.75
18073 9.75
18073 9.75
18073 9.75
14254 9.7
14254 9.7
14809 9.68
09035 9.53
14809 9.43
14809 9,43
05008 9.3
14809 9.27
14809 8.65
10865 8.33
10865 8.33
10865 8.33
02121 8.3
18073 8.3
18073 8.3
06426 7.5
05008 7.3
03313 7
14809 6.78
12393 6.67
07678 6.4
14809 6.02
08944 5.9
23454 5.8
14809 4.5
13416 )
13416 )
08944 2.8



Table V=19 (Continued)

APPLIED FLOW RATES FOR
FERROUS MELTING FURNACE SCRUBBER

Applied Flow Rate

Plant Code

08092 2.3
53772 1.5
03383 1.25
000090 1
00001 NA
00002 NA
00396 NA
00749 NA
01064 NA
01635 NA
02031 NA
02195 NA
02418 NA
03399 NA
03868 NA
04955 NA
05640 NA
05642 NA
05658 NA
05691 NA
06265 NA
06956 NA
07225 NA
07524 NA
08016 NA
08301 NA
08663 NA
08828 NA
09151 NA
09441 NA
09593 NA
09706 NA
09925 NA
11964 NA
14069 NA
16520 NA
17746 NA
19347 NA
19533 NA
20249 NA
28821 NA
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Table V=19 (Continued)

APPLIED FLOW RATES FOR
FERROUS MELTING FURNACE SCRUBBER

Applied Flow Rate

Plant Code
50000 NA
52491 NA
53219 NA
56789 NA
5TTT5 NA
58589 NA
63773 NA
74991 NA
TTT75 NA
80002 NA
go122 NA
80788 NA
82921 NA
83075 NA
83810 NA
85100 NA
85909 NA
86100 NA
86956 NA
89934 NA
g4L12 NA
14173 NA
14444 NA
30160 NA
80116 NA
88281 NA
89933 NA

NA = Data not repcorted.
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Table V-20

APPLIED FLOW RATES FOR
FERROUS MOLD COOLING

Applied Flow Rate
_(gallons/ton)

2lant Code
18947 9,434
15654 5,550
14580 4,377
08944 1,376
17746 986
14069 426,8
11865 304
14444 201
15555 190
03069 55
00388 RA
14173 NA
15104 NA
17018 NA

NA - Data not reported.
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Table V=21

APPLIED FLOW RATES FOR
FERROUS SLAG QUENCH

Applied Flow Rate

Plant Code
83810 64,000
58823 7,192
19533 6,558,7
10684 5,731
13416 4,235
82277 3,876
01756 3,231
06213 3,173
28822 3,086
28821 2,788
05533 2,713
10865 2,368
05691 2,280
17380 2,251
16612 2,247
09441 2,216
14809 2,038
04621 1,943
85909 1,693
27500 1,652
02195 1,650
08518 1,589
19347 1,500
09706 1,441
T4991 1,397
01942 1,287
03901 1,201
15520 14176
04688 1,162
03646 1,007
15555 997
24595 935
11964 925
14069 880
02121 873
50000 810
14173 805
18919 777
23455 753
16666 727
20784 646
17746 632
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Table V=21 {(Continued)

APPLIED FLOW RATES FOR
FERROUS SLAG QUENCH

Applied Flow Rate

Plant Code

11865 607
19408 575
19343 571
14444 540
80002 524
83075 491
03313 436
20699 415
10388 414,3
19820 400
05538 378.9
07678 330
17348 327
06123 324
20112 304
06956 302
20345 300
09035 285
02031 274
guyte 262
06773 259
07322 256
18947 236
00749 183
02365 180
17018 179
01381 162.7
05930 87.3
08828 47.3
13089 47.1
08663 38,7
01635 37.5
01801 28
02236 16.7
08070 16
04577 7.14
05658 2.4
04073 NA
Q4222 NA
06565 NA

20249 NA
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Table V=21 (Continued)

APPLIED FLOW RATES FOR
FERROUS SLAG QUENCH

Applied Flow Rate
—{gallons/ton)

Plant Code
27743 NA
30160 NA
53772 NA
63773 NA
89933 NA
89934 NA

NA - Data not reported.
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Table V=22
APPLIED FLOW RATES FOR
- FERROUS WET SAND RECLAMATION

Applled Flow Rate
Plant Code = _(gallons/top)

11964 3,085
17348 3,040
17380 2,808
20009 1,565
24566 1,518
120699 1,402
80770 916.2
51473 873
07024 686
20007 465
14173 234.9
51115 213
15520 198
13089 59.8
01381 NA
07902 NA

NA - Data not reported.
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Table V=23

APPLIED FLOW RATES FOR
MAGNESIUM CASTING QUENCH

Applied Flow Rate

Plant Code
07414 NA
08919 NA

NA - Data not reported.

Table V-24

APPLIED FLOW RATES FOR
MAGNESIUM DUST COLLECTION SCRUBBER

Applied Flow Rate
Plant Code  (gallons/1,000 SCF)

08146 0.5
08146 0.05

Table V=25
APPLIED FLOW RATES FOCR
MAGNESIUM GRINDING SCRUBBER

Applied Flow Rate
Blant Code

05244 NA

NA -~ Data not reported.
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Table V=26

APPLIED FLOW RATES FOR
ZINC CASTING QUENCH

Applied Flow Rate

Blank Ceode
29434 40,632
05117 T+259
01385 6,598
02589 4,096
01334 4,000
18463 2,152
29697 888
10640 857
21207 772
18139 591
05091 533
84469 458
01707 320
83713 245
04622 147
18047 144
85550 92.7
13524 66,7
12060 32.7
10308 28,1
08724 55
04525 NA
04839 NA
05739 NA
05947 NA
06606 NA
09105 NA
09707 NA
10475 NA
15506 NA
81150 NA

NA - Data not reported.
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Table V=27

APPLIED FLOW RATES FOR
ZINC DIE CASTING

Applied Flow Rate

Blant Code

18139 41.4
84469 28.6
84994 22,6
o4622 9.4
83713 3.33
82111 (1)
05117 NA
06606 NA
08724 NA
09105 NA
09707 NA
10308 NA
10475 NA
10640 NA
12060 NA
13524 NA
18047 NA
29434 NA
29697 NA
80120 NA
82111 NA

(1) Die casting, mold cooling,'casting quench wastewater
reported together. '

NA « Data not reported.
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Table V-28

APPLIED FLOW RATES FOR
ZINC MELTING FURNACE SCRUBBER

Applied Flow Rate

Plapt Code

10640 24

18139 9.38
18139 9.38
18139 6,07
18139 6.07
13524 0.81
13524 0.81
10475 0.38
18047 0.38
04622 0.33
13524 0.27
13524 0.27
13524 0.25
13524 0.25
18047 0.24

Table V=29

APPLIED FLOW RATES FOR
ZINC MOLD COOLING

Applied Flow Rate
Plant Code ——(gallons/ton)

04622 4,860
02589 4,100
01334 4,000
10640 1,890
05947 685
18139 230
09105 42.7
80120 NA
01707 NA
21207 NA

NA - Data not reported.
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004
015

022
023
034
038
039
0ky
057
059
060
065
066
067
071
077
081
085
087
115
120
122
124

Aluninunm Casting Quench - Raw Wastewater

Pollutant

Benzene
1:1,2,2-Tetrachlorcethane
2,4,6=-Triohlorophenol
Parachlorometacresol
Chloroform
2,4-Dimethylphenol
Ethylbenzene
Fluoranthene
Methylens chloride
2-Nitraphenol
2,4=Dinitrophenol
4,6-Dinitro-o-crescl
Phenol

Bis(2-ethyl hexyl)phthalate
Butyl bengyl phthalate
Dimethyl phthalate
Acenaphthalene

Pyrene
Tetraohloroethylene
Trichlorcethylene
Arsenic

Copper

Lead

Nickel

Number of

Wikiwem bl E

Table V=30

METAL MOLDING AND CASTING
ANALYTICAL DATA SUMMARY

Number of
Tipes
Detected at Average Average
Sanples Quantifiable Concentration Concentration Loed
Analyzed Levels Range (mg/1) (mg/1) ' (mg/ukg)?
2 0.0 ~ 0.009 0.659
1 0.013 0.013 1.52
2 0.3 ~ 0.044 23.4
1 0.92 0.925 18.%
1 0.0 0.009 1.03
2 0.05 - 0. 0.09 1.78
1 0.0 0.011 1.29
2 0.0 0.215 §.27
3 0.012 - 0.027 0.018 1.23
1 0.038 0.038 4.46
1 0.41 0.4 8.14
1 0.285 0.285 5.66
3 0.038 -~ 0.072 0.051 1.00
3 0.04 - 0.082 0.063 2.56
1 0.035 0.035 T R.11
1 0.0 - 0.07 1.39
3 0.0 - 0.199 3.94
3 0.099 0.161 6.42
3 0.0 - 0.012 0.605
1 0.01 0.01 0.200
3 0.0T - 0.3 0.187 5.98
1 0.0 0.11 12.9
1 0.0 0.013 1.57



Z6T

Pol lut ant

128 Zinc
Aluminum
Iron
Manganese
011 & Grease
Phenols (4AAP)
Suspended Soclids

Table V-30 (Continued)

METAL MOLDING AND CASTING
ANALYTICAL DATA SUMMARY

Aluminum Casting Quench -~ Raw Wastewater

Number of
Times
Number of Detected at Average Average
Samples Quantifiable Concentration Concentration Load
Analyzed Levels Range {mg/1) {mg/1) ! ngggggl?
4 4 0.15 - 6.1 2.49 271
1 1 5.7 4.7 551
4 L 0.07 - 0.56 0.093 i7.8
4 4 103 - 182 151 6,390
4 L 0.036 ~ 0.156 0.081 3.1%
4 4 58 - 1,307 720 15,700

1Straisht average of avallable analytical data. Concentrations have not been normalized to account
for flow rates and degree of recycle at sampled planta.

2Norma112ed mass of pollutant generated per unit of producticn.
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001
004
005
006
007
010
o1
013
015
018
021
022
023
024
031
034
039
04y
048
055
057
058
062
063
064

Pollutant

Acenaphthene

Benzene

Benzidine

Carbon tetrachloride
Chlercbenzene
1,2=Dichloroethane
1,1,1-Trichlorcethane
1,1=Dichloroethane
1,1,2,2-Tetrachlorocethane
Bis(2-chloroethyl)ether
2,4,6-Trichlorophencl
Parachlorometacresol
Chlorofora
2-Chlorophencl
2,4=Dichlorophenol
2,4-Dimethylphencl
Fluoranthene

Methylene ohloride
Diohlorocbromocmathane
Naphthalene
2«-Nitrophencl
k-Nitrophenol
N-Nitroeodiphenol
H-NHitrosodi-n-propylamine
Pantachlorophencl

Table V-31

METAL MOLDING AND CASTING
ANALYTICAL DATA SUMMARY

Aluninum Die Casting - Raw Wastewater

NMumber of
Samples
Analygzed

14
14
14
1%
1%
14
14
13
14
14
14
14
14
14
14
14
1%
14
1%
14
1
14
14
14
1%

Bumber of
Times
Detected at
Quantifiable

_Levels

-—t
A oeh et I WL BN RN D U bbb Ve e N = W

Average Average
Conventration Concentration1 Load >
Range {(mg/1) (mg/1) {mg/kkg)
0.054 - 0.38 0.221 566
0.0 = 0.555 0.100 24 .4
7.6 T.6 635
0.0 - 1.%0 0.287 26.2
0.013 - 1.6 0.590 127
0.520 0.520 76
0.0 -37 11.01 1720
0.165 0.165 2h.2°
0.010 0.010 55.6
0.024 0.024 133
0.015 - 2.0 0.632 1630
0.068 - 0.150 0.105 569
0.0 - 1.3 0.32 202
0.0 - 0.235 0.083 317
0.0 - 0.150 0.073 350
0.0 - 0.120 0.033 211
0.0 - 16 3.46 1320
0.003 - 6.2 1.224 316
0.012 - 0.017 0.0145 25.4
0.063 - 7.9 1.7 523
1.00 1.00 5080
0.45 0.45 7.6
0.620 0.620 0.7
0.022 - 0.078 0.050 278
4.80 4.80 798



Vol

2lom11ud mass of pollutant generated ber unit of production.

Table V=31 (Continued)

METAL MOLDING AND CASTING

ANALYTICAL DATA SUMMARY

Aluminum Die Casting - Raw Wastewater

Pollutant

Aluninum

Ammonia

Iron

Manganese

01l & Grease
Phenols {(¥AAP)
Suspended Solida

1

Kumber of
Samples
Analyzed

1%
1
1
13
14
13
13

Straight average of available analytical data.

Number of
Times
Detected at
Quantifiable
Levels

14

8
1"
10
13
13
14

Comcentraticns have not been normalized

for flow ratas and degree of recycle at sampled plants.

SAverage load ia not availsble.

Concentration Concentration Load

Range (mg/l)

- 0.29
48 - 19,900
0.057 - 125
63 -~ 3,576

Average Average
(mg/1) ! (mg/eig)?
6.7 11,600
10.5 2’”30
56.7 15,200
0.07 257
8,284 3,280,000
30.17 9,860
918 1,580,000

to acoount
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Table V-32

METAL MOLDING AND CASTING
ANALYTICAL DATA SUMMARY

Aluminum Investment Casting - Raw Wastewater

Number of
Times
Number of Detected at Aversge Aversge
Samplea1 Quantifiable Concentration Conoentration2 Load 3
Pollutant Analyzed _Levels _Range (m&/1) (mz/1) (mg/kkg)”

006 Carbon tetrachloride 3 1 0.0 - 0,083 0.028 595

010 1,2-Diohlorcethane 3 1 0.0 - 0.005 0.003 58.7
011 1,1,1=-Trichloroetbane 3 3 0.008 ~ 0.367 0.138 2,970

023 Chloreoform 3 3 0.037 - 0.090 0.056 1,210

024 2-Chlorophenol 3 1 0.007 0.007 154

034 2,4-Dimethylphencl 3 1 0.008 0.008 176

044 Methylene chloride 3 3 0.012 -~ 0.097 0.041 889

05% Naphthalene 3 1 0.006 0.006 132

066 Bis(2-ethyl hexyl)phthalate 3 3 0.020 -~ 0.021 0.020 433

073 Bengzo(a)pyrene 3 1 0.008 0.008 176

077 Acenaphthalene 3 1 0.031 0.031 668

084 Pyrene 3 1 0.086 0.086 1,850

085 Tetrachloroethylene 3 3 0.061 - 0.149 0.104 2,250

087 Trichloroethylene 3 3 0.035 - 0.087 0.067 1,430
106-108 PCB 1242, 1254, 1221 3 2 0.0 - 0.011 0.004 b
109-112 FCB 1232, 1248, 1260, 1016 3 3 0.002 - 0.026 0.01% s

119 Chromium 3 2 0.0 - 0.041 0.017 367

120 Copper 3 3 0.071 - 1.12 0.482 10,400

122 Lead 3 2 0.0 - 0.098 0.036 T64

124 Nickel 3 2 0.0 - 0.012 0.006 125

128 Zinc 3 3 0.16 - 1.20 0.53 11,400
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Table V-32 (Continued)

METAL MOLDING AND CASTING
ANALYTICAL DATA SUMMARY

Aluminum Investment Casting - Baw Wastewnter

Number of
Times
Number of Detected at Average Average
Samples Quantifiable Concentration Concentration Load
Pollutant Analyzed' __levels  _Bange (me/1) _ (me/1) 2 (mg/kkg)3
Aluminum 3 3 0.9 - .33 2.19 47,600
Iron 3 3 2.04 - 2,18 2.82 60,700
Manganese 3 3 0.033 - 0.056 0.046 984
0il & Grease 3 3 20 - 32 26 569,000
Suspended Solids 3 3 590 - 1,398 933 20,100,000

1Three sampling days data were available for plant 04704. Investment casting data are a flow

waighted average of data for sample point B, D, and E for each day.
2Straight average of available analytical data. Concentrations have not been normalized to account
for flow rates and degree of recycle at sampled plants.

3Hormalized mass of pollutant generated per unit of production.

#Average load is not available.
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001
021
023
031
034
039
044
065
066
068
070
073
084
120
128

Table V-33

METAL MOLDING AND CASTING
ANALYTICAL DATA SUMMARY

Alumipnum Melting Furnace Scrubber - Raw Wastewater

Pollutant

Acenaphthene
2,4,6-Trichlorophencl
Chloroform
2,4-Dichlorophenol
2,i-Dimethylphencl
Fluoranthene
Methylene chloride
Phenol

Bis(2-ethyl hexyl)phthalate
Di-n-hutyl phthalate
Diethyl phthalate
Benzo(a)pyrene
Pyrene

Copper

Zinc

Aluminum

Ammonia

Manganesge

011 & Greemse

Phenols (HAAP)
Suspended Sclids

1

Number of
Samp les

Analyzed
6

ooV OAOANOVNONOVNODNONOVOARON OV O

Stralght average of availeble analytical data.

Number of
Times
Detected at
Quantifiable
Levels

O W o) = DR ROV R R e O8N -

Concentration

Range {(mg/1)

0.023
0.235

~ 0.098
0.018
0.023

- 0.023

- 0.031

- 0.023

3 - 0.320
= 0.110
0.01'1'

- 0.084

* 8 * 3
nd
P 1wyt ot

. & 4

)
L

=
1

o

v

[V}

(=]

t Ol OO0O—=0000O0000OOOOO0O0O

NMONOODOOOODOOOOODOoOoODODOO

Average Average
Conecentration Load
(mg/1) ' (me/1000m3)2
0.012 1.7%
0.073 51.1
0.05 2.96
0.004 1.88
0.006 T.19
0.007 .65
0.014 0.844
0.009 1.74
0.14 126
0.023 25 .4
0.020 10
0.054 8.3
0.007 7.55
0.1 113
0.2 73.6
2.6 3,510
0.2 45.7
0.0} 20.3
8 6,660
0.44 113
29 32,200

Conocentrations have not been normalized to account
for flow rates and degree of recycle at sampled plants.

2Hormalized mass of pollutant generated per unit of produotion.
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Table V-34

METAL MOLDING AND CASTIKNG
ANALYTICAL DATA SUMMARY

Cepper Direct Chill Casting ~ Raw Wastewater

Number of
Times
Number of Detected at Average Average
Samples Quantifiable Concemtration Conoantration1 Load >
Pollutant Analyzed _Levels Range (mg/1) (mg/1) (mg/kkg)
120 Copper 3 3 1%.9 - 32.0 29.3 58,400
122 Lead 3 3 0.10 - 0.20 0.15% 289
124 Kickel 3 3 0.15 = 2.35 1.07 2,120
128 Zino 3 3 4.38 - 7.18 5.91 11,700
Aluminum 3 3 0.40 - 0.50 0.43 844
Iron 3 3 1.35 - 3.085 1.95 3,860
Manganese 3 3 0.05 - 0.10 0.08 164
0il & Grease 3 3 11 = 40 21 41,000
Suspended Solids 3 3 78 - 125 99 197,000

1St,raight average of avallable analytical data. Concentrationa have not been normalized to account
for flow rates and degree of recycle at sampled plants.

2Normalized mass of pollutant generated'per unit of production,
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Table V-35

METAL MOLDING AND CASTING
ANALYTICAL DATA SUMMARY

Copper Dust Collection Scrubber ~ Raw Wastewater

Po;;utggt

001 Acenaphthene

021 2,4,6-Trichlorophencl
022 Parachlorcsetacreaol
023 Chlorofora

033 2,4-Dimsthylphenocl
036 2,6-Dinitrotoluene
055 Naphthalene

057 2-Ritrophenol

058 J3-Nitrophenol

064 Pentachlorophencl
065 Phenol

066 Bias{2-ethyl hexyl)phthalate
067 Butyl bengzyl phthalate
068 Di~-n-butyl phthalste
069 Di-n-octyl phthalate
070 Diethyl) phthalate

071 Dimethyl phthalate
072 Benzo{a)anthracene
073 Benzo(a)pyrene

074 3,3-Benzofluoranthene
075 Benzo(k)fluoranthene
076 Chrysens

07T Acenaphthalene

078 Anthracene

Number of
Samples

Analyzed

R e L L L L ECER EE PR PR R PP R PR PR PR PN

Humber of
Times
Detected at
Quantifiable
Levels

U'II'\J-kNNﬂ_NNN-JWWO\mWN—‘N—Ow-*N“N

Average Average
Conoentration Conoentration1 Load 2
_Bange (m/31) _ (mg/1) (g/100083)’
0.0 - 0.2 0.057 1.72
0.0 - 0.024 0.008 b
0.0 - 0.044 0.011 0.573
0.0 - 0.023 0.004 0.126
0.0 - 0.142 0.035 5.16
0.02 0.02 3.h44
0.0 - 0.025 0.007 1.15
0.0 - 0.079 0.080 8
0.0 - 0.033 0.016 4.01
0.0 - 0.116 0-028 1.15
0.0 - 0.17 0.051 4.59
000 - 1.6 00253 5-16
0.01 = 0.T1 0.27 i5.9
0.0 - 0.22 0.042 2.29
0.0 - 2 1.0 2
0.0 - 0.025 0.013 2.29
0.036 -~ 0.231 0.134 22.4
0.084 - 0,095 0.090 5.5
0,065 0.065 10.9
0.03 - 0.162 0.009 1.15
0.006 - 0.011 0.009 1.15
0.0 - 0.022 0.011 1.72
000 - 0-2“ 000“9 2087
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081
084
115
118
119
120
122
124
126
128

Pollutant

Phenanthrene
Pyrene

Arsenliec
Cadmium
Chromium
Copper

Lead

Nickel

Silver

Zino

Alupinug

Iron
Manganese

011 & Grease
Phenols (H42AP)
Susapended Sclids

1

2

Table V-35 (Continued)

METAL MOLDING AND CASTING

ANALYTICAL DATA SUMMARY

Copper Dust Collection Scrubber -~ Raw Wastewater

Number of
Sanples

Analyzed

e e e B I R - B R U NG U R N |

Straight average of available analytical data.

#Average load is pnot avallable.

Number of
Times
Dategted at
Quantifiable
Levels

-] =] =] =] wd ] -] -] TN TN

Average Average

Concentration Concentration Load
_Range (mg/1) __ (mg/1) ' (mg/1000 w3)?
0.0 -~ 0.24 0.040 2.87
0.0 - 0.044 0.022 3.44
0.01 - 0.03 0.018 2.87
0.01 - 1.2 0.322 17.2
0.03 - 102 0.26" 5016
1.1 = 250 83.3 15,200

2.1 = 53 22.5 3,960
000" - 301 101‘“ 109
0.02 0.02 3.44
7.5 = 1,200 269.1 19,150

4.8 - 770 132 h,240

750 750 L
0.16 - 11 2.28 139

2 - 55 17 1,800
0.165 - 3.27 2.12 350

316 - 35,000 5,524 105,000

Concentrations have not been normaligzed to acoount
for flow rates and degree of recycle at sampled plants.

Normalized mass of pollutant generated per unit of produoticn.
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Table V-36

METAL MOLDING AND CASTING:
ARALYTICAL DATA SUMMARY

Copper Mold Cooling - Raw Wastewater

Number of
Times
Number of Detected at Aversage Average
Samples Quantifiable Concentration Concentrat.:l.on1 Load 5
Pollutant Analyzed Levels Range (mg/1) (mg/1) {mg/kkg)’
006 Carbon tetrachloride 4 1 0.032 0.032 24.5
011 1,1,1=-Trichloroethane 4 1 0.014 0.140 106
014 t,1,2=-Triohloroethane 4 1 0.013 0.013 10.2
023 Chloroform 4 1 0.0 - 0.093 0.023 23.5
045 Methyl chloride y 1 0.028 0.028 21.5
064 Pentachlorophenol 4 1 0.05% 0.051 38.8
066 Bis{2-ethyl hexyl)phthalate y 4 0.016 -~ 0.15 0.071 67.5
07t Dimethyl phthalate h 1 0.0 - 0.036 0.018 13.3
085 Tetraohloroethylene 4 1 0.280 0.280 212
087 Triohloroethylene 4 1 0.180 0.180 136
118 Cadmium 3 3 0.01 - 0.13 0.077 82.8
120 Copper 3 3 0.27 = 1.1 0.61 272
122 Lead 4 y 0.05 - 0.89 0.26 37.8
128 Zine h y 1.9 - 3.5 2.45 1,590
Aluminum 4 y 0.2 - 0.9 0.45 227
Manganese } 4 0.07 = 0.12 0.07 65 .4
01l & Grease y y 1 - 110 34 33,800
Phenols (4AAP) y h 0.003 - 0.012 0.006 5.11
Suspended Solids y y 16 - 82 . 46 42,400

1Straight average of available analytical data. Concentrations have not been normalized to account

for flow rates and degree of recycle at sampled plants.

2Normalized mass of pollutant generated per unit of production.
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Table V=37

METAL MOLDING AND CASTING
ANALYTICAL DATA SUMMARY

Ferrous Casting Cleaning -~ Raw Wastewater

Number of
Times
Number of Deteoted at Average Average
Sapples Quantifisble Concentration Concentration Load
Pollutant Ana)yzed Levels Range (mg/ (pg/1) ! (ma/ukg)®
118 Antimony 3 2 0.0 - 0.12 0.07 11.0
118 Cadnium 3 3 0.92 - 1.1 1.0 151
119 Chromium 3 3 0.086 - 0.068 . 0.057 8.61
124 Nickel 3 3 6t - 72 66 9,950
126 Silver 3 3 0.0175 - 0.024 0.022 3.23
128 Zipo 3 3 0.16 -~ 0.64 0.36 54,1
Cobalt 3 3 0.10 - 0.11 0.1% 16.0
Iron 3 3 6.1 - 19 11.6 1,740
Manganese 3 3 2.9 - 3.2 3.1 461
0il & Grease 2 2 7.1 = 9.8 8.4 1,270
Suspended Solids 3 3 10 - 54 28 4,310

18traight average of available analytical date. Concentrations have not been normalized to account
for flow rates and degree of recycle at samplad plants.

2Iorla112ad masa of pollutant generated per unit of produation.
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004
023
034
120
122
124
128

Pollutant

Benzene
Chleroform
2,4-Dimethylphenol
Copper

Lead

Nickel

Zine

Aluninum

Iron

Manganese
Suspended Solids

1

Table V-38

METAL MOLDING AND CASTING
ANALYTICAL DATA SUMMARY

Ferrous Casting Quench - Raw Wastewater

Number of
Tines
NMumber of Detected at Average Average
Samples Quantifiable Concentration Concentration Load 5
Analyzed Levels Range (mg/1) (mg/1) ! (mg/kkg)
1 1 0.002 0.002 3.57
1 1 0.032 0.032 58.6
1 1 0.021 0.021 38.4
6 6 0.001 - 0.2% 0.16 182
6 1 0.0 - 0.05 0.008 19.8
6 5 0.0 - 0.12 0.056 132
6 5 0.0 - 0.05 0.020 7.4
6 4 0.079 - 0.5 0.28 586
6 6 1.1 - 42 15 35,200
y y 0.059 - 0.9 0.28 628
6 6 16-36 29 61,800

Straight average of available analytical data. Concentrations have not been normalized to account

for flow rates and degree of recycle at sampled plants.

2Normalized mass of pollutant generated per unit of production.
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Table V-39

METAL MOLDING AND CASTING
ARALYTICAL DATA SIMMARY

Ferrous Dust Collection Scrubber - Raw Wastewater

Number of
Times
Number of . Detected at Aversge Ave
Samples Quantifiable Concentration Concentration1 Load 3.2
Pollutant Analyzed Levels _Range (mg/1) {mg/1) {mg/1000m”)

001 Acenaphthene 32 12 0.0 - 0,07 0.014 .05
011 1,1,1-Trichloroethane 32 2 0.0 - 0.075 0.01 8.18
020 2-Chloronaphthalene 32 1 0.01 0.01 b
022 Parachlorometacresocl 32 3 0.0 « 0.2 0.09 9.26
023 Chloroform 32 th 0.0 - 0,078 0.012 3.49
024 2-Chlorophenol 32 3 0.0 - 0.23 0.028 3.45
031 2,3-Dichlorophenocl 32 15 0.0 - 1.4 0.3 28.4
034 2,4-Dimethylphencl 32 17 0.0 - 1.2 0.2 102
035 2,3-Dinitrotoluene 32 1 0.0 -~ 0,095 0.018 1.48
036 2,56-Dinitrotoluene 32 1 0.0 - 0.095 0.018 1.48
039 Fluoranthene 32 20 0.0 -« 0.073 0.022 1.60
043 Bis(2-chloroethoxy)methane 32 2 0.0 -~ 0.035 0.015 11.7
043 Methylene ohloride 32 18 0.0 - 0.22 0.03 3.53
054 Isophorone 32 ] 0.0 - 0,078 0.03% 1.16
055 Naphthalene 32 11 0.0 - 0.13 0.025 11.3
056 Ritrobenzene 32 1 0.021 0.021 9.86
057 2-~Ritrophenol 32 y 0.0 - 0,025 0.007 1.50
058 i-Ritrophenol 32 2 0.0 -~ 0.038 0.016 5.57
062 B-Ritrosodiphenol 32 3 0.0 - 0.046 0.02% 5.89
064 Pentachlorophenol 32 19 0.0 - 0.1 0.032 3.13
065 Phenol 32 24 0.0 - 17 2 558
066 Pis(2-ethyl hexyl)phthalate 32 26 0.0 - 1.0 0.074 12.5
067 Butyl benzyl phthalate 32 11 0.0 - 0.13 0.02 .41
068 Di-n-butyl phthalate 32 24 0.0 - 0.096 0.036 5.01
069 Di-n-ootyl phthalate 32 2 0.0 - 0.11 0.007 1.80
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Table V-39 (Cusiiinuea)

METAL MOLDING AND CASTING
ANALYTICAL DATA SUMMARY

Ferrous Dust Collection Scrubber - Raw Wastewater

Number of
Times
Mumber of Detected at Average Average
Samples Quantifieble Concentration Concentration1 Load 3.2
Pollutant Analyzed ___Levels Range (mg/1) (mg/1) {og/1000m” )

070 Diethyl phthalate 32 20 0.0 - 0.0482 0.020 2.16
071 Dimethyl phtbalate 32 25 0.0 - 1.90 0.18 25.8
072 Benzo(a)anthraoene 32 L} 0.0 - 0.036 0.006 0.401
076 Chrysene 32 14 0.0 - 0.026 0.010 1.36
07T Acenaphthalene 32 9 0.0 - 0.074 0.014 3.21
078 Anthracene 32 26 0.0 - 0.137% 0.030 8.34
080 Fluorene 32 12 0.0 - 0.077 0.0163 5.61
081 Phenanthrene 32 26 0.0 - 0.1375 0.030 8.38
084 Pyrene 32 22 0.0 - 0.065 0.022 2.57
085 Tetrachloroethylene 32 3 0.0 - 0.11 0.01 5.21
087 Trichloroethylene 32 2 0.0 - 0.066 0.020 13.1
099 Endrin aldehyde ' 16 1 0.0 -~ 0.073 0.008 &
106-108 PCB 1242, 1254, 1221 16 1 0.0 = 0.023 0.002 »
109-112 PCB 1232, 1248, 1260, 1016 16 1 0.0 - 0.022 0.002 bd
114 Antimcny 37 8 0.0 -~ 0.4 0.03 8.38
115 Arsenic 38 19 0.0 - 0.11 0.02 2.57
11T Beryllium 10 3 0.0 - 0,01 0.0005 0.0060
119 Chromium 37 24 0.0 - 0.U49 0.07 12.4
120 Copper 45 42 0.0 - 1.1 0.3 5.9
122 Lead 53 48 0.0 - 3 0.3 35.3
123 Mercury 42 29 0.0 - 0.0031 0.0005 0.0401
124 Nickel a5 33 0.0 - 0.8 0.12 17.7
128 Zino 53 b3 0.007 = 11 1 111
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Table V-39 (Continued)

METAL MOLDING AND CASTING
ANALYTICAL DATA SUMMARY

Ferrous Dust Collection Serubber - HRaw Wastewater

Number of
Times
Kamber of Detected at Average Average
Samples Quantifiable Concentration Concentration1 Load 3.2
Pollutant Analyzed Levels Range (mg/1) (mg/1) {mg/1000m>)’
Aluminum 50 50 0.06 - 222 40.8 8,290
Ammonia (N} 36 36 0.1 - 70 27 1,350
Cobalt 14 2 0.0 - 0.013 0.002 0.281
Iron 54 54 2.9 - 920 98 13,600
Manganese 50 50 D.25 - 42 2.9 477
011 & Grease k6 46 1.9 - 55 13.6 1,130
Phenols (BAAP) 4q 49 0.054 - 59.5 4.5 1,250
Suspended Solids 54 54 16 - 22,700 3,412 651,000

1Straight average of availlable analytical data. Concentrations have not been normallzed to account

for flow rates and degree of recyole at sampled plants.
2Hormalized mass of pollutant generated per unit of production.

#Average load is not available.
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Table V-30

METAL MOLDING AND CASTING
ANALITICAL DATA SUMMARY

Ferrous Melting Furnace Scrubber - Baw Wastewater

Rumber of
Times
Mumbar of Detected at Average Average
Samples Quantifiable Concentration Concentration Load
Pollutant Analyzed Levels Renge (mg/1) (mg/1) ' {mg/1000m3)°

C03 Benzene 3 2 0.0 -« 0.030 0.013 ' 26.7
611 1,1,1-Trichloroethane 3 2 0.0 - 0.011 0.023 61.8
023 Chloroform 3 2 0.0 - 0.034 0.018 CuT.T
030 1,2-trans-Dichloroethylene 3 1 0.033 0.033 88.%
031 2,3-Dichlorophenol 3 1 0.0 - 0.012 0.006 15.4
034 2,A-Dimethylphenol 3 3 0.041 - 0.058 0.051 85.6
039 Fluoranthene 3 2 0.0 - 0.061 0.031 82.8
0h3 Methylene chloride 3 1 0.0 - 0.019 0.006 h.21
055 Naphthalene 3 2 .0 - 0.025 0.015 4o.7
056 Ritrobenzene 3 1 0.049 0.089 130
059 2,h-Dinitrophencl 3 1 0.019 0.019 50.5
060 3,6-Dinitro~o-cresol 3 1 0.035 0.085 120
062 n-Ritrosodipbencl 3 2 0.027 ~ 0.043 0.035 57.5
065 Phenol 3 3 0.580 - 0.880 0.683 1,820
066 Bis{2-ethyl hexyl)phthalate 3 2 0.0 - 0.076 0.030 T1.6
067 Butyl benzyl phthalate 3 1 0.0 -~ 0.085 0.015 39.3
068 Di-n-butyl phthalate 3 1 0.0 ~ 0.032 0.011 28.1
072 Benzo{a)anthracene 3 2 . 0.017 - 0.087 0.032 85.6
078 3,8-Benzofluoranthene 3 1 0.019 0.018 50.5
075 Benzo(k)fluoranthene 3 1 0.018 0.018 a7.7
076 Chrysene 3 2 0.0 - 0.029 0.017 536.3
077 Acenaphthalene 3 2 0.0 - 0.037 0.020 4.7
078 Anthracene 3 3 0.015 - 0.148 0.075 95.4
080 Fluorene 3 2 0.0 - 0.035 0.019 50.5
081 Phenanthrene 3 3 0.015

- 0.134 0.075 95.%
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084
085
086
087
114
115
117
118
119
120
122
124
125
126
128

Pollutant

Pyrene
Tetrachloroethylene
Toluene
Trichloroethylene
Antimony

Arsenic
Beryllium
Cadmium
Chromium

Copper

Lead

Nickel

Selenium

Silver

Zinc

Aluminum
Ammonia
Fluoride

Iron

Manganese

011 & Grease
Phenols (4AAP)
Suspended Solids

Table V-40 {Continued)

METAL MOLDING AND CASTING
ANALYTICAL DATA SUMMARY

Ferrous Melting Furnace Scrubber - Raw Wastewater

Number of
Times

Number of Detected at Average Average
Samples Quantifiable Concentration Concentration1 Load 2
Analyzed Levels Range (mg/1) (mg/1) {mg/1000m3 )

3 2 0.0 - 0.062 0.031 84.2

3 2 0.0 - 0.077 0.044 116

3 1 0.0 - 0.011 0.003 9.82

3 2 0.0 - 0.063 0.034 91.2

11 bR 0.06 - 1.4 0.64 1,140

11 8 0.0 - 0.17 0.065 94.0

15 6 0.0 - 0.02 0.007 4.21

12 9 0.0 - 1.50 0.56 807

12 i2 0.17 - 0.60 0.31 359

15 14 0.0 - 2.50 1.07 1,720

15 13 0.0 - 160 35.0 89,300

15 10 0.0 - 0.15 0.05 6k.6

12 12 0.0t - 0.55 0.14 4o.7

12 6 0.0 - 0.06 0.013 12.6

15 15 0.4 ~ 190 81.5 136,000

15 15 2.3 - 87.5 28.4 56,000

6 6 2.1 - 12 7.0 4,290

6 6 4.8 - 242 94.6 193,000

15 15 14 - 227 76 99,900

15 15 9.9 - 85.8 34.8 35,700

11 10 0.0 - 36 8 11,400

14 13 0.0 = 2.67 0.88 1,360

14 14 188 ~ 3,500 839 1,120,000

1Straight average of available analytical data. Concentrations have not been normalized to account
for flow rates and degree of recycle at sampled plants.

2

Normalized mass of pollutant generated per unit of production.
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Table V-41

METAL MOLDING AND CASTING
ANALYTICAL DATA SUMMARY

Ferrous Mold Cooling -~ Raw Wastewater

Number of
Times
Number of Detected at Average Aversge
Samples Quantifiable Concentration Concentration Load
Pollutant Analyzed Levels Range (mg/1) (mg/1) } ﬂ!ﬁl!&ﬁl?
Aluminum 2 2 9.3 - 16 12.6 9,340
Iron 6 6 6-9 - 8.9 1.7 7’720
Manganese 2 2 0.11 - 0.41 0.26 114
011 & Greasbé 2 2 1.7 = 22.7 12 22,300
Phenols 6 6 0.014 ~ 0.026 0.020 17.5
Suspended Sclids 6 6 80 - 568 331 169,000

1Straight average of available analytical data. Concentrations have not been normalized to account

for flow rates and degree of recycle at sampled planta.

2Hormalized mass of pollutant generated per unit of production.
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034

Pollutant

2,4-Dimetkylphencl

071 Dimethyl phthalate

085
087
118
119
120
122
124

128

Tetrachlorocethylene
Trichlorocethylene
Cadmium

Chromium

Copper

Lead

Nickel

Zinc

Alvminum

Ammonia (N)
Fluoride

Iron

Manganese

011 & Grease
Phenols (L4AAP)
Suppended Solids

1

Table V-42

METAL MOLDING AND CASTING
ANALYTICAL DATA SUMMARY

Ferrous Slag Quench - Raw Wastewater

Number of
Samples

Analyzed

Number of
Times
Detected at
Quantifiable
Levels

b
W = 00 O =] =] Ohl) e b )

-l el el
-t b g}

I —
wn

for flow rates and degree of recyole at sampled plants.

Average

Aversge

Concentration Concentration1 Load 2

Renge (mg/1) {mg/1) (mg/kikg)
0.02h - 0.052 0.036 72.8
0.0 - 0.077 0.038 g4.0
0 - 0.065 0.022 78.9
0 - 0.072 0.034 88.0
0.0 - 0,01 0.005 »
0.04 - 0.08 0.06 1M
0.0 - 0.09 0.04 33.4
0.0 - 1.1 0.4 391
0.0 -~ 0.10 0.03 97 .1
0.0 - 4,0 0.98 667
1.2 - 18 6.4 14,700
0.0 - 11 3.4 1,660
0.07 - 99 32.2 63,800
1.3 = 7.7 h,2 8,580
1.0 - 2.7 1.6 3,030
1.0 = 7 3.7 5,250
0.0 - 0.521 0.097 27.3
45 . 227 94 148,000

2Hor-alized mass of pollutant generated per unit of produotion.

SAverage load 1s not available.

Straight aversge of aﬁailable analytical data. Concentrations heave hbt been normalized to acoount
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Table V-43

METAL MOLDING AND CASTING
ANALITICAL DATA SUMMARY

Ferrocus Wet Sand Reclamation - Raw Wastewater

Number of
Times
Number of Detected at Average Average
Samples Quantifiable Concentration Concentration Load

1 2

Pollutant Analyzed Levels Range (mg/1) {mg/1) {mg/kkg)

001 Acenaphthene 11 2 0.0 - 0.1 0.049 182

034 2,4-Dimethylphenol 11 4 0.0 - 0.116 0.038 1.12

035 2,4-Dinitrotoluene 11 1 0.0 - 0.065 0.032 166

036 2,6-Dinitrotoluene 119 1 0.0 - 0.065 0.032 166
039 Fluorenthene 11 2 0.0 - 0.019 0.008 31.4
0hh Methylene chloride 11 y 0.0 ~ 0.023 0.007 22.8
055 Nephthalene 11 L 0.0 - 0,017 0.009 81.4

065 Phenol 11 6 0.0 - 1.160 0.253 1,310

066 Bis(2-ethylhexyl)phthalate 1 6 0.0 - 0.019 0.013 9.34

068 Di-n-butyl phthalate 11 2 0.0 - 0.028 0.006 22.1
070 Diethyl phthalate 11 1 0.0 « 0.023 0.006 23.9
071 Dimethyl phthalate 11 b 0.011 = 0,055 0.029 61.2
072 Benzo{a)anthracene 11 2 0.012 - 0.014 0.013 57.1
077 Acenaphthylene 11 1 0.0 - 0.028 0.009 61.6
084 Pyrene 11 2 0.0 = 0.027 0.008 32.8
114 Antimony 9 2 0.0 - 0.4 0.089 29.5

115 Arsenie 1 9 0.0 - 0.04 0.018 102

119 Chromium 9 5 0.0 - 0.32 0.111 838

120 Copper 13 13 0.03 - 2.1 0.584 1,160

122 Lead 15 14 0.0 - 2.2 0.728 1,560

124 Nickel 13 10 0.0 - 0.95 0.241 540

128 Zinmo 15 15 0.23 - 14 3.18 5,220
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Table V-43 (Continued)

METAL MOLDING AND CASTING
ANALYTICAL DATA SUMMARY

Ferrous Wet Sand Reclamation - Raw Wastewater

Mumber of
Times
Number of Detected at Average Aversge
Samples Quantifiable Concentration Concentration1 Load
Pollutant Analyzed Levels Range (mg/1) (mg/1) (mg/kkg)?
Aluminum 15 15 9.4 - 250 1] 258,000
Ammonia (N) 15 15 0.1575 - 11 h.27 23,000
Cobalt 3 3 0.006 - 0.022 0.013 208
Iror 21 21 7.2 = 750 139 586,000
Manganese 15 15 0.4345 - 10 1.82 7,790
011 & Greane 1 1 1 -27.7 7.66 58,300
Phenols (AAAP) 18 18 0.0075 - 9.62 0.99 5,860
Suspended Solids 21 21 210 - 28,010 5,089 33,300,000

1Stra13ht average of available analytical data. Concentraticns have not been nermalized to account

for flow rates and degree of recycle at sampled plants.

2Nomalized mass of pollutant generated per unit of production.
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Table VA2

METAL MOLDING AND CASTING
ARALYTICAL DATA SUMMARY

MHagnesium Grinding Scrubber - Raw Wastewater

Numbher of
Times
Rumber of Detected at Aversge Aversae
Samples Quantifiable Concentration Conoentrat:l.on 3.2
Pollutant Analyzed Levels _Range (mg/1) (mg/1) (g[ 1000|l )
044 Methylene chloride 3 2 0.012 - 0.150 0.081 2.98
066 Bis(2-ethylhexyl)phthalate 3 2 0.0 - 0.195 0.070 2.58
128 Zino 3 3 0.38 - 1.70 1.16 42.7
Manganese 3 3 0.08 - 0.42 0.28 10.3
011 & Grease 3 3 1 - 11 3.3 158
Phenol (3AAP) 3 3 0.010 - 0.029 0.017 0.626
Suspended Solids 3 3 10 - 63 36 1,320

1Stra.tght. aversge of available analytioal data. Concentrations have not been normalired to account

for flow rates and degree of recycle at sampled plants.

2llor'lnl:l:&'.ed mass of pollutant generated per unit of production.
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001
021
022
024
031
034
039
ouy
058
059
065
066
067
068
070
085
120
124
128

Pollutant

Acenaphthenre
2,4,6-Trichlorophenol
Parachlorometacresol
2=Chlorophenol
2,4=-pichlorophencl
2,4-Dimethylphencl
Fluoranthene
Methylene chloride
4~Nitrophenol
2,4=-Dinitrophenol
Phenol

Bis{2-ethyl hexyl)phthalate
Butyl benzyl phthalate
Di-n-butyl phthalate
Diethyl phthalate
Tetrachlorcethylene
Copper

Nickel

Zino

METAL MOLDING AND CASTING
ANALYTICAL DATA SUMMARY

Zinec Casting Quench - Raw Wastewater

Number of
Samples
Analyzed

Number of
Times
Detected at
Quantifiable

Levels

g FURFLIE - i~ 5 O N g N g~

FEY P PURAPRY N SN S J— JP SN I Jf FY Y gy PL g

Average Average
Concentration Conocentration Load
Range (mg/1) (mg/1) (mg/kkg)?

0.0 - .01 0.C005 0.578
0.0%1 = 0.13 0.084 2.62
0.051 0.051 0.489
0.019 0.019 2.20
0.01 - 0.03 0.019 0.8145
0.018 - 0.12 0.055 4,78
0.02 - 0.026 0.024 0.934
0.0 - 0.021 0.0t1 1.22
1.6 1.6 186

0.0 = 0.9 0.45 52.2
0.011 -— 00051 0-029 00578
0.018 -~ 0.081 0.056 2.42
0.0 - 0.012 0.004 0.467
0.0 - 0.05 0.013 0.111
0.01 -— 0.02 0-015 0.667
0.0 - 0.02 0.01 0.089
0.06 - 0.16 0.10 6.65
0002 - 0.0“ 0.027 1-67
3.1 - 350 90 10,200
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Pollutant

Aluminum

Iron

Manganese

0il & Grease
Phenols {H4AAP)
Suspended Solids

1Straight average of avallable analytical data.

2

Table V=45 {Continued)

METAL MOLDING AND CASTING
ANALYTICAL DATA SUMMARY

Zine Casting Quench - Raw Wastewater

Number of
Times
Number of Detected at Average Average
Samples Quantifiable Concentration ‘Conoentration Load
Analyzed Levels Range (mg/1) (mgs1) ' (mg/xkg)?
4 4 0.1 - 3.5 0.98 103
4 4 0.07 - 6.6 1.8 193
4 4 0.06 - 0.29 0.12 8.90
4 4 i9 - 81 38 2,530
4 4 0.02 - 0.111 0.073 3.67
4 4 8 - g4 56 3,0U0

Concentrations have not been normalized to account
for flow rates amd degree of recycle at sampled plants.

Normalized mass of pollutant generated per unit of production.
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001
004
006
011
021
022
023
024
030
034
038
04z
055
065
066
068
069
070
072
076
078
081
084
085
086

Pollutant

Acenaphthene

Benzene

Carbon tetrachloride
1,1,1=Trichloroethane
2,3,6-Triohlorophenol
Parachlorometacresol
Chloroform
2-Chlorophenol
1,2=trans-Diohlorcethylene
2,4=-Dimethylphenol
Ethylbenzene
Methylene ohloride
Naphthalene

Phenol

Bis(2-ethyl hexyl)phthalate
Pi-n~butyl phthalate
Di-n-octyl phthalate
Diethyl phthalate
Benzo(a)}anthracene
Chrysene

Anthracene
Phenanthrene

Pyrene
Tetrachloroethylene
Toluene

Table V-46

METAL MOLDING AND CASTING

ANALYTICAL DATA SUMMARY

Zine Die Casting - Raw Wastewater

Number of
Times
Number of Detected at
Samples Quantifiable
Analyzed Levels

P ey i e ST

[t T - S R At I 1 I T e e Y R i I

Average Average
Concentration Concentra.tion1 Load 2
Range (mg/1) {mg/1) {mg/kkg)
2.5 2.5 22,400
0.0 - 0.015 0.05 24
0.0 - 0.029 0.01 b.66
0.0 - 0.044 0.01% T.08
0.092 0.092 B25
0.0 - 0.4 0.13 1,120
0.0 - 0.067 0.017 7.95
0.0 - 0.21 0.105 50.3
0.0%3 - 0.0%3 20.6
0.0 - 0.032 0.008 3.80
0.018 0.018 161
0.0 - 0.3 0.08 58.4
0.014 - 0.06 0.037 7.2
0.0 - 0.46 0.15 73.4
0.21 - 4.3 1.5 4,050
0.2 - 0.3 0.25 1,790
2.8 2.8 1,340
0.078 -~ 13 6.5 58,700
0.075 0.075 672
0.055 0.055 h93
0.5 0.5 5,490
0.5 0.5 4,490
0.016 0.016 43
0.021 - 0.132 0.083 443
0.012 - 0.027 0.020 60.3
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Table V-46 (Continued)

METAL MOLDING AND CASTING
ANALYTICAL DATA SUMMARY

Zine Die Casting - Raw Wastewater

Number of
Times
Number of Detected at Average Average
Samples Quantifiable Concentration Coneentration1 Load >
Pollutant Analyzed Levels Range {(mg/1) {mg/1) (mg/kkg)
087 Trichloroethylene y 2 0.0 - 0.23 0.063 T4.6
106-108 PCB 1242, 1254, 1221 2 1 0.0 - 0.050 0.025 ®
109-112 PCB 1232, 1248, 1260, 1016 2 1 0.0 - 0.056 0.028 b
120 Copper 3 3 0.1 - 0.2 0.13 1,200
122 Lead y y 0.09 -~ 0.42 0.28 2,370
128 Zine 4 4 2.3 - 62 18 27,200
Aluminum y y 2.8 - 5.1 3.7 22,600
Iron y 4 0.93 - 6.9 2.6 9,100
Manganese i ) 0.1 - 0.26 0.16 1,030
0il & Grease y 4 759 - 17,100 5,240 10,700,000
Phenols {4AAP) 4 4 0.036 - 1.42 0.4141 gl 1
Suspended Solida y 4 604 - 3,800 1,460 5,060,000

1

Straight average of available analytical data., Concentrations have not been normelized to account

for flow rates amd degree of recycle at sampled plants.

2Normalized mass of pollutant generated per unit of production.

®Average load 1s not availeble.



Table V=47

LIST OF 129 PRIORITY POLLUTANTS

Compound Name Iype of Compound
1. acenaphthene Base/Neutral
2. acrolein Volatile
3. acrylonitrile Volatile
4, benzene Volatile
5. benzidene Base/Neutral
6. carbon tetrachloride Volatile

Chlorinated benzenes (other than dichlorobenzenes)

chlorobenzene ' Volatile

7.
8. 1,2,4~trichlorobenzene Base/Neutral
3. hexachlorobenzene Base/Neutral

Chlorinated ethanes (including 1,2-dichloroethane,
1,1,1-trichloroethane, and hexachloroethane)

10, 1,2~dichloroethane Volatile
1. 1,7,1=trichloroethane Volatile
12. hexachloroethane Base/Neutral
13. 1,1=dichloroethane Volatile
14, 1,1,2-trichloroethane ' Volatile
15. 1,1,2,2-tetrachloroethane Volatile
16, chloroethane i Volatile

Chioroalkyl ethers (chloromethyl, chloroethyl, and
mixed ethers)

17. bis{(chloromethyl) ether (deleted) Volatile

18, bis(2-chloroethyl) ether Base/Neutral

16. 2=chloroethyl vinyl ether Volatile
Chlorinated naphthalene _

20, 2-chloronaphthalene _ Base/Neutral

(other than those listed elsewhere;
includes trichlorophenols and chlorinated cresols)

21, 2,4,6~-trichlorophenol Acid
22. para=-chloro-meta-cresol Acid
23, chloroform Volatile
24, 2-chlorophenol Acid
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Table V-47 {Continued)

LIST OF 129 PRIORITY POLLUTANTS

Compound Name Iype of Compound
Dichlorohenzenes
25, 1,2-~dichlorobenzene Base/Neutral
26, 1,3-dichlorobenzene Base/Neutral
27. 1,4-dichlorobenzene Base/Neutral
Dichi ] idi
28, 3,3'~dichlorobenzidine Base/Neutral

Dichloroethvlenes (1,t-dichloroethylene and
1,2-dichloroethylene)

29, 1,1-dichloroethylene Volatile
30. 1,2«Lrans-dichloroethylene Volatile
31. 2,4-dichlorophenol Acid
Dichl { diohl
32, 1,2-dichloropropane Volatile
33, 1,2-dichloropropylene Volatile
34, 2,4-dimethylphenol Acid
Dinitrotol
35. 2,4~dinitrotoluene Base/Neutral
36, 2,6-dinitrotoluene Base/Neutral
37. 1,2-diphenylhydrazine Base/Neutral
38. ethylbenzene Volatile
39, fluoranthene Base/Neutral

Halocethers (other than those listed elsewhere)

40. 4-chlorophenyl phenyl ether Base/Neutral
41, UY-bromophenyl phenyl ether Base/Neutral
42, bis{(2-chloroisopropyl) ether Base/Neutral
43, bis(2=-chloroethoxy) methane Base/Neutral

Halomethanes {other than those listed elsewhere)

44, methylene chloride Volatile
45, methyl chloride Volatile
46, methyl bromide Volatile
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Table V-47 (Continued)
LIST OF 129 PRIORITY POLLUTANTS

Compound Name Ivpe of Compound
Halomethanes (other than those listed elsewhere) (Cont.)
47, bromoform Volatile
48, dichlorobromomethane Volatile
49, trichlorofluoromethane (deleted) Volatile
50, dichlorodifluoromethane (deleted) Volatile
51. chlorodibromomethane Volatile
52. hexachlorobutadiene Base/Neutral
53. hexachloroecyclopentadiene Base/Neutral
54, 4isophorone Base/Neutral
58, naphthalene Base/Neutral
56. nitrobenzene Base/Neutral

Nitrophenols {(including 2,4=dinitrophencl and dinitrocresol)

57. 2=nitrophenol
58, Y-nitrophenol
59, 2,4«dinitrophenocl
60, U,6-dinitro-o-cresol
Nitrosamines
61, N=nitrosodimethylamine
62. N-nitrosodiphenylamine
63. N-nitrosodi~n-propylamine
64, pentachlorophencl
65, phenol
Bhthalate esters
66, bils(2-ethylhexyl) phthalate
67. butyl benzyl phthalate
68. di-n-butyl phthalate
69, di-n-occtyl phthalate
70, diethyl phthalate
71. dimethyl phthalate

Polynuclear aromatic hydrocarbons

72.
73.
T4,
75.

benzo(a)anthracene
benzo(al)pyrene
3,4%=-benzofluoranthene
benzo(k)fluoranthene
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Acld
Acid
Acid
Aeld

Base/Neutral
Base/Neutral
Base/Neutral
Acld
Acld

Base/Neutral
Base/Neutreal
Base/Neutral
Base/Neutral
Base/Neutral
Base/Neutral

Base/Neutral
Base/Neutral
Base/Neutral
Base/Neutral



Table V=47 (Continued)

LIST OF 129 PRIORITY POLLUTANTS

Compound Name

Eeolvnuclear aromatic hvdrocarbons (Cont.)

76. chrysene

77. acenaphthylene

78. anthracene

79. benzo(ghi)perylene
80, fluorene ‘

81. phenanthrene

82, dibenzo(a,h)anthracene

83. indeno(1,2,3~-c,d)pyrene

84, pyrene

85. tetrachlorocethylene
86. toluene

87. trichloroethylene
88, vinyl chloride

Pesticldes and metapolites

89, aldrin
90, dieldrin
91. chlordane

DRI and metabolites
92, 4,4t2DDT

93. 4,4'-DDE
94, 4,4'-DDD

Endosulfan and metabolites
95, Alpha~endosulfan

96. Beta-endosulfan
97. endosulfan sulfate

Endrin and metabolites

98, endrin
99. endrin aldehyde

Heptachlor and metabolites

100. heptachlor
101, heptachlor epoxide
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Iype of Compound

Base/Neutral
Base/Neutrsal
Base/Neutral
Base/Neutral
Base/Neutral
Base/Neutral
Base/Neutral
Base/Neutral
Base/Neutral
Volatlile
Volatile
Yolatile
Volatile

Pesticide
Pesticide
Pesticide

Pesticide
Pesticide
Pesticide

Pesticide
Pesticide
Pesticide

Pesticide
Pesticide

Pesticide
Pesticide



Table V-47 (Continued)

LIST OF 129 PRIORITY POLLUTANTS

Compound Name
Heyxachlorocvclohexane (all iscmers)

102. Alpha~BHC
103, Beta-BHC
104, Gamma-BHC
105, Delta~BHC

at i !

106. PCB-1242
107. PCB=1254
108. PCB~1221
109, PCB=1232
110, PCB=-1248
111. PCB~1260
112, PCB=1016
Megal ide

. antimony
. arsenic
asbestos
beryllium
cadmium
chromium
120. copper
121. cyanide
122. lead
123. mercury
124, nickel
125. selenium
126, silver
127. thallium
128. zine

113, toxaphene

129. 2,3,7,8~tetra chlorodibenzo-p~dioxir

(TCDD)
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Type of Compound

Pesticide
Pesticide
Pesticide
Pesticide

Pesticide
Pesticide
Pesticide
Pesticide
Pesticlide
Pesticide
Pesticide

Inorganic
Inorganic
Inorganice
Inorganice
Inorganic
Inorganic
Inorganic
Inorganic
Inorganic
Inorganlic
Inorganic
Inorganic
Inorganic
Inorganic
Inorganic

Pestlicide
Base/Neutral



Table V-48

NON-PRIORITY POLLUTANTS ANALYZED FOR
DURING MM&C SAMPLING EFFORTS

Acldity, free Nitrogen

Acidity, total Total Phenols (4=AAP)
Alkalinity (Methyl Orange) Potassium
Alkalinity (Phenolphthalein} Silica, Soluble
Aluminum Sodium

Ammonia-~N Sulfate

Calecium Sulfide

Carbon, Organlic Temperature
Chloride Thilocyanate
Cyanate Tin

Fluoride 01l and Grease
Hardness Solids, Dissolved
Iron Solids, Suspended
Magnesium Solids, Volatile
Manganese pH
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Plant
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00002
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07929
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50000
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1978
1978
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1978
1978
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1978

1978
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1978
1983
1978

1983
1974

1974
1974
1974

197X
1974
1974

SUMMARY OF SAMPLING ACTIVITIES

Table V-49

Pollutants for Which Ansiyses were Performed

Prigri anice
Extractables’ Yolatiles
I I
b | I
X X
X X
1 X
1 X
I I
I I
I I
I I
I I
X I
I I
I 4
I X
I X
I I
I 1
X 1
X 1
1 1

Pesticides

ety bl bl ey 3

]
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Table V-49 (Continued)

SUMMARY OF SAMPLING ACTIVITIES

Pollutants for Which Analyses were Performed

Conventionals and Honconventionals

Plant Ysar Priorit anics 2 0il & Total Suspended

Busber Sampled Extraotables Yolatiles Pestioides Friority Inorganios Oremse FPhenols Solida Al Fa

536k2 19TH Cu, Pb, Re, Wi, 2n X X X X 1

5k321 1974 Be, CN , Bg X I X X

55122 197K : Cu, Pb, Bg, %, In X X I X

55217 1974 Be, Cu, CK , Fb, Rg, N1, I ) ¢ X 1 ) ¢
Zn

56123 1978 Be, Cu, CN , Pb, Rg, Wi, I X X X X
Zn

B6TTT  197TA Be, CN°, ¢ X X

58789 1974 Be, Cu, CN , Pb, Bg, ML, I I X X X
In 1

57100 19TA Be, CX _ I X X I ) ¢

5TTTS 19Th Be, Cu, CN , Pb, Bg, M1, X b 4 X X b 4
Zn

58589 1974 Be, Cu, CN™, P, Hg, W1, X ) ¢ 4 X X
In

59101  197% Be, CN_, Pg X X b ¢ X ¢

59212 1974 Be, CN , Pg X X X X

1E:trmta.blas ookprise aoid oowpourdsa and bass/psutral compounds.

2A11 inorganics inolude Sb, As, Be, C4, Cr, Cu, CN , Pb, g, N1, Se, An, T1, Zn
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