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SECTION V

WATER USE AND WASTEWATER CHARACTERISTICS

This . section presents a summary of the analytical data . that
characterize the raw wastewater in the category. Flow data that
serve as the basis for developing regulatory flow allowances in
the nonferrous metals forming category are also summarized in
this section, The analytical and flow data were obtained from
four sources: information obtained during a telephone survey;
data collection portfolios (dcps); sampling and analysis pro-
grams; and long-term or historical data. Confidential informa-
tion was handled in accordance w1th 40 CFR Part 2.

DATA SOURCES !
Telephone Survey

As described in Section III of this document, & comprehensive
telephone survey was undertaken in order to determine which
companies should be included on the dcp mailing 1list, 1i.e.,
whether or not operations within the scope of this category were
performed by the companies contacted. In the telephone survey,
the contact at the company was asked what metals were formed, the
type of forming operations (rolling, drawing, extruding, forging,
casting, cladding, powder metallurgy), what surface treatment,
cleaning, washing, and rinsing operations were used, the water
use associated with all operations, how wastewater was disposed
of, and if there was any treatment in place. In addition to the
telephone contacts made during the comprehensive ' survey, many
plants were contacted by telephone to clarify dcp responses.

Data Collection Portfolios

Data collection portfolios (dcps) are guestionnaires which were
developed by the Agency to obtain extensive data from plants in
the nonferrous metals forming category. The dcps, L sent to all
companies known or believed to be engaged in nonferrous metals
forming, requested information under the authority of Section 308
of the Clean Water Act. The information requested included plant
age, production, number of employees, water usage, manufacturing
processes, raw material and process chemical usage, wastewater
treatment technologies, and the presence (known or believed) of
toxic pollutants 1in the plant's raw and treated process waste-
waters.

Complete dcp responses supplied the following information for
each operation present at the responding plant:. the total
production in 1981, the average production’ rate (1lb/hr), produc-
tion rate at full capacity, and the qguantity and rate of waste-
water discharge. As discussed in Section IV, a mass-based
regulatlon must relate water use and raw waste characteristics to
some’ productlon normalizing parameter. The average production
rate is considered to be the parameter most applicable to opera-
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tions in this category, and has been used to normalize the water
and wastewater flows discussed in this section.

Two production normalized flows (PNF's) were calculated for each
operation reported in the dcps. The first PNF is water use,
defined as the volume of water or other fluid (e.g., emulsions,
lubricants) required per mass of metal processed through ‘the
operation. Water use is based on the sum of recycle and make-up
flows to a given process. The second PNF calculated for each

operation 1is production normalized water discharge, defined .as

the volume of wastewater discharged from a " given process to
further treatment, disposal, or discharge per mass of nonferrous

metal processed. Differences between the water use and waste~ .

water flows associated with a given stream result from recycle,
evaporation, and carryover (or drag-out) on the product. The
production values in this calculation correspond to the produc-

tion normalizing parameter, PNP, assigned to each stream, as
outlined in Section IV.

The wastewater flows reported in the dcps were production
normalized and grouped by waste stream. The production
normalized flow information for each waste stream is presented in
this section. An analysis of factors affecting the wastewater
flows is presented in Sections IX and X where representative BPT,
BAT, NSPS, and pretreatment discharge flow allowances are
selected for use 1in calculating the effluent 1limitations and
standards. '

Sampling and Analysis Program

The sampling and analysis program was undertaken primarily to
identify pollutants of concern in the industry, with emphasis on
priority pollutants. - Wastewater samples were collected at 23
nonferrous metals forming facilities.

This section summarizes the activities undertaken during the
sampling trips and identifies the types of sites sampled and the
parameters analyzed. It also presents an overview of sample
collection, preservation, and transportation techniques.
Finally, it describes the pollutant parameters quantified, the
methods of analyses and laboratories used, the detectable concen-
tration of each pollutant, and the general approach used to
ensure the reliability of the analytical data produced.

Site Selection. Twenty~five sampling episodes were conducted to
obtain data to support the development of these regulations.
Four of these plants were sampled in data gathering efforts
supporting the development of guidelines for other industrial
categories (nonferrous metals manufacturing and battery manufac-
turing). Information on nonferrous metals forming operations was
collected incidentally to the major sampling effort at these
plants. Twenty-one episodes were carried out specifically to
gather data to support limitations and standards for this cate-
gory. These plants were selected to be representative of the
industry, based on Iinformation obtained during the telephone
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survey. Considerations included how well each facility repre-
sented the subcategory as indicated by available data, potential
problems in meeting technology-baszd standards, differences in
production processes used, and wastewater treatment-in-place. At
least one plant in every subcategory was sampled. Two plants
provided data for more than one subcategory

As indicated in Table V-1, the plants selected for sampllng were
typically plants with multiple forming operations and associated
surface and heat treatment operations. Based on information from
the telephone survey and the dcps, the flow rates and pollutant
concentrations in the wastewaters discharged from the manufactur-
ing operations at these plants are believed to be representative
of the flow rates and pollutant concentrations which would be
found in wastewaters generated by similar operations at any plant
in the nonferrous metals forming category. The sampled plants
have a variety of treatment systems in place, ranging from plants
with no treatment to plants using the technologles con31dered as
the ba51s for: regulatlon.'

Field Sampling. After . selection.of the plants to be sampled,
personnel at each plant were contacted by telephone, and notified
by letter when a visit would be expected as authorized by Section
308 of the Clean Water Act.  In most cases, a preliminary visit
was made to the plant to select the sources of wastewater to be
sampled. The sample points included, but were not limited to,
untreated and treated discharges, process wastewater, partially
treated wastewater, and intake water. The actual sampling wvisit
was also scheduled during the preliminary visit.

Sample Collection, Preservation, and Transportation. Collection,
preservation, - and transportation of samples were accomplished in
accordance with procedures outlined in Appendix III of "Sampling
and Analysis Procedures for Screening of Industrial Effluents for
Priority Pollutants" (published by the Environmental Monitoring
and Support Laboratory, Cincinnati, ©Ohio, March 1977, revised,
April 1977), "Sampling Screening Procedure for the Measurement of
Priority Pollutants" (published by the EPA Effluent Guidelines
Division, Washington, D.C., October 1976), and in the proposed -
304(h) methods (44 FR 69464, December 3, 1979). The procedures
are summarized in the paragraphs that follow. ' .

Whenever practical, samples were taken from midchannel at mid-
depth in a 'turbulent, well-mixed portion of the waste stream.
~ Periodically, the temperature and pH of each waste stream sampled
were measured on-site.

Each large composite (Type 1) sample was collected in a 9-liter,
wide-~mouth pickle 3jar that had been washed with detergent and
water, rinsed with tap water, rinsed with distilled water, and
air dried at room temperature. '

Before collection of Type 1 samples, new Tygon tubing was cut to
minimum lengths and installed on the inlet and outlet .(suction
and discharge) fittings of the automatic sampler. Two liters
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(2.1 quarts) of blank water, known to be free of organic com-
pounds and brought to the sampling site from the analytical
laboratory, were pumped through the sampler and 1its attached
tubing; the water was then discarded.

A blank (control sample) was produced by pumping an addltlonal 2
11ters of blank water through the sampler and into the original
blank water bottle. The blank sample was sealed in a Teflon -
lined cap, labeled, - and packed in ice in a plastic foam--
insulated chest. This sample was subsequently analyzed to
determine any contamination contributed by the automatic sampler.

During collection of each Type 1 sample, the pickle jar was
packed in ice in a plastic foam-insulated container to cool the
sample. After the complete composite sample had been collected,
it was mixed and a 1l-liter aliquot to be used for metals analysis
was dispensed into a plastic bottle. The aliquot was preserved
on-site by the addition of nitric acid to pH less than 2. Metals
samples were stored at room temperature until the end of the
sampling trip at which time they were shipped to the approprlate
laboratory for analysis.

After removal of the l-liter metals aliquot, the balance of the
composite sample was divided into aliguots to be used for analy-
sis of nonvolatile organics, conventional parameters, and
nonconventional parameters. If a portion of the composite sample
was requested by a representative of. the sampled plant for
independent analysis, an aliquot was placed in a sample container
supplied by the representative.

Water samples to be .analyzed for cyanide, total phenol, o0il and.
grease, and volatile organics were not obtained from the compos-
ite sample. Water samples for these analyses were taken as one-
time grab samples during the time that the composite sample was
collected.

The cyanide, total phenol, and oil and grease samples were stored
in new bottles which had been iced and labeled, 1-liter (33.8
ounce) plastic bottles for the cyanide sample, 0.95-1liter . (1
quart) amber glass bottles for the total phenol sample, and 0.95-
liter (1 quart) wide-mouth glass bottles with a Teflon 1id liner
for the o0il and grease sample. The samples were preserved as
described below.

Sodium hydroxide was added to each sample to be analyzed for
cyanide, wuntil the pH was elevated to 12 or more (as measured
using pH paper). Where the presence of chlorine was suspected,
the sample was tested for chlorine (which would decompose most of
the cyanide) by using potassium iodide/starch paper. If the
paper tuned blue (indicating chlorine was present), ascorbic acid
crystals were slowly added and dissolved until a drop of the
sample produced no change in the color of the test paper. An
additional 0.6 gram (0.021 ounce) of ascorbic acid was added, and
the sample bottle was sealed (by a Teflon -lined cap), labeled,
iced, and shipped for analysis. " -
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"Sulfuric acid was added to each sample to be analyzed for total
phenol, until the pH was reduced to 2 or less (as measured using
PH paper). The sample bottle was sealed, labeled, iced, and
shipped for analysis. :

Sulfuric acid was added to each sample to be analyzed for oil and
grease, 'until the pH was reduced to 2 or less (as measured using
pPH test paper) . The sample bottle was sealed (by a Teflon lid
11ner), labeled, iced, and shipped for analysis.

 Each sample to be analyzed for volatlle organic pollutants was
stored 1in a new 125-ml (4.2-ounce) glass bottle that had . been
rinsed with tap water and distilled water, heated to 150C (22lF)
‘for one hour, and cooled. This method was also used to prepare
the septum and 1id for each bottle. When used, each bottle was
filled to overflowing, ' sealed with a Teflon -faced silicone
septum (Teflon side down), capped, labeled, and iced. Hermetic
‘sealing was . verified by inverting and tapping the sealed
container to confirm the absence of air bubbles. (If Dbubbles
were found, ' the bottle was opened, a few additional drops of
sample were added, and a new seal was installed.) Samples were
maintained hermetically sealed and iced until analyzed.

Sample Analysis. Samples were sent by air to one of the labora-
tories 1listed in Table V-2. The samples were analyzed for 23
metals, * including seven of the priority metal pollutants (beryl-
lium, cadmium, chromium, copper, nickel, lead, and zinc) using
inductively-coupled argon plasma emission spectroscopy (ICAP) as
proposed in 44 FR 69464, December 3, 1979. The remaining six
priority metal pollutants, with the exception of mercury, were
analyzed by atomic absorption spectroscopy (AA) as described in
40 CFR Part '136. Mercury analysis was performed by automated
cold vapor atomic absorption. Analysis for the seven priority
metals analyzed by ICAP was also performed by AA on 10 percent of
the samples to determine test comparability. Because the results
showed no significant differences in detection or quantification
levels, ICAP data were used for the seven priority metals. Three
nonconventional metal pollutants (columbium, tantalum, and
tungsten) were analyzed by X-ray fluorescence and uranium was
analyzed by fluorometry.




Metals Analyzed by ICAP

Calcium Iron
Magnesium Manganese
Sodium Molybdenum
Aluminum *Nickel
Boron *Lead
Barium Tin
*Beryllium Titanium
*Cadmium Vanadium
Cobalt Yttrium
*Chromium *Zinc
*Copper Zirconium
Gold

Metals Analyzed by AA

*Antimony
*Arsenic
*Selenium
*Thallium
*Mercury
*Silver

Metals Analyzed by X-Ray Fluorescence

Columbium
Tantalum
Tungsten

Metals Analyzed by Fluorometry
Uranium

*Priority metals

Analyses for the organic toxic pollutants were performed by
Arthur D. Little, ERCO, IT, Radian Sacramento, S-Cubed, and West
Coast Technical Service. Analyses for the toxic metal pollutants
were performed by CENTEC, Coors, EPA (Region 1III), EPA-ESD
(Region 1IV), Radian Austin, Versar, and NUS. Analyses for
cyanide, and conventional and nonconventional pollutants were
performed by ARO, Edison, EPA (Region III), EPA-ESD (Region IV),
NUS, and Radian Austin. :

EPA did not expect to find any asbestos in nonferrous metals
forming wastewaters because this category only includes metals
that have already been refined from ores that might contain
asbestos. Therefore, analysis for asbestos £fibers was not
performed.

Pesticide priority pollutants were also not expected to be

sigi."ficant in the nonferrous metals forming industry. Samples
from one facility were analyzed for pesticide priority pollutants
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by elecktron capture- gas chromatography by the method specified in .
44 FR 69464, December 3,  1979. Pesticides were not detected in
these samples, so no other samples were analyzed for these
pollutants. - . '

Analyses for the remaining organic priority pollutants (volatile
fraction, base/neutral, and acid compounds) were conducted using
an isotope dilution method which is a modification of the analyt-
ical techniques specified in 44 FR 69464, December 3, 1979. . The
isotope dilution method has been recently developed to 1mprove
the accuracy and reliability of the analysis. A copy of the
method is in the record of rulemaklng for this final regulation.
However, no .standard was used in the analysis of 2,3,7,8--
tetrachlorodlbenzo-p-dloxLn (TCDD,  pollutant 129) Instead,
screening for this compound was performed by comparing analytical
results  to EPA's gas chromatography/mass spectroscopy (GC/MS)
computer file. :

Analysis for, cyanide used methods specified in 40 CFR Part 136
and described in "Methods for Chemical Analysis for Water and
Wastes," EPA-600/4-79-020 (March 1979). o

Past studies by EPA and others have identified many nonpriority
pollutant parameters useful in characterizing industrial -waste-
waters and in evaluating treatment process removal efficiencies.
Some of these pollutants may also be selected as reliable indica-
tors of the presence of specific priority pollutants. For these
reasons, a number of nonpriority pollutants were studied in the
- course of developing this regulation. These pollutants may . be
divided into two general groups as shown in Table V-3.  Analyses
for these pollutants were performed by’ the methods specified in
40 ‘CFR Part 136 and described in EPA-600/4-79-020.

The analytical quantification levels used in evaluation of the
sampling data reflect the accuracy of the analytical methods
employed. Below these concentrations, the identification of the
individual compounds is possible, but gquantification is diffi-
cult. Pesticides and PCB's can be analytically quantified ~at
concentrations above 0.005 mg/l, and other organic toxic levels
above 0.010 mg/l. Levels associated with toxic metals are as
follows: 0.010 mg/l for antimony; 0.010 mg/l for arsenic; 0.005
mg/l for beryllium; 0.020 mg/l for cadmium; 0.020 mg/l for
chromium; 0.050 mg/l for copper; 0.02 mg/l for  cyanide; 0.050
mg/l for lead; 0.0002 mg/l for mercury; -0.050 mg/l for nickel;
0.010 mg/l for selenium; 0.010 mg/l for 511ver, 0.010 mg/l for
" thallium; and 0.020 mg/1 Eor zinc. '

The detectlon limits used were reported with the analyt1cal data
and hence are the appropriate limits to apply to the data, rather
than the method analytical quantification level. Detection limit
variation can occur as'a result of a number of laboratory-
specific, equipment-specific, daily operator-specific, and
pollutant-specific factors. These factors can include day-to-day
differences in machine calibration and variation in stock solu-
tions, operators, and pollutant sample matrices (i.e., presence

'
.
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of some chemicals will alter the detection of particular pollu-
tants).

Quality Control. Quality control measures used in performing all
analyses conducted for this program complied with the guidelines
given in "Handbook for Analytical Quality Control in Water ‘and
Wastewater Laboratories" (published by EPA Environmental Monitor-
ing and Support Laboratory, Cincinnati, Ohio, 1976). As part of
the daily quality control program, blanks (including sealed
samples of blank water carried to each sampling site and returned
unopened, as well as samples of blank water used in the field),
standards, and spiked samples were routinely analyzed with actual
samples. As part of the overall program, all analytical instru-
ments (such as balances, spectrophotometers, and recorders) were
routinely maintained and calibrated.

Higtorical Data

A useful source of long-term or historical data available for
nonferrous metals forming plants are the Discharge Monitoring
Reports (DMR's) filed to comply with National Pollutant Discharge
Elimination System (NPDES) or State Pollutant Discharge Elimina-
tion System (SPDES) requirements. DMR's were obtained through
the EPA Regional offices and state regulatory agencies for the
years 198l through the most recent date available. The DMR's
present a summary of the analytical results from a series of
samples taken during a given month for the pollutants designated
in the plant's permit. 1In general, minimum, maximum, and average
values, in mg/l or lbs/day, are presented for such pollutants as
total suspended solids, oil and grease, pH, chromium, and zinc.
The samples were collected from the plant outfall(s), which
represents the discharge(s) from the plant. For facilities with
wastewater treatment, the DMR's provide a measure of the perfor-
mance of the treatment system. 1In theory, these data could serve
as a basis for characterizing treated wastewater from nonferrous
metals forming plants. However, there is no information on
concentration of pollutants in wastewater prior to treatment and
too 1little information on the performance of the plant at the
time the samples were collected to use these data in evaluating
the performance of various 1levels of treatment. The data
reported in DMR's were used to compare the treatment performance
of actual plants to the treatment effectiveness concentrations
presented in Section VII. The statistical analysis is presented
in the Administrative Record for this rulemaking.

WATER USE AND WASTEWATER CHARACTERISTICS

In the following discussion, water use, wastewater discharge,
current .recycle practices, and analytical sampling data are
presented for each waste stream by subcategory. These data were
collected from the dcps and during field sampling. Appropriate
tubing or background blank and source water concentrations are
presented with the summaries of the sampling data. The method by
which each sample was collected is indicated by number, as
follows, unless otherwise indicated:
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one-time grab

manual: composite durlng intermittent process operatlon
8-hour manual composite g

8~-hour automatic composite

24-hour manual composite -

24-hour automatic composite

oD WM

To simplify the presentation of the ' sampling data, the actual
.analytlcal data are presented only for those pollutants detected
in any sample of that wastewater stream. No analyses were
performed on prlorlty pollutants 89~ 113, unless otherwise indi-
cated. ‘

Flgures V-1 through V-25 show the ‘location of wastewater sampling
sites at each fac1llty.

As shown in fTable V-1, ~not every waste stream generated by
nonferrous metals forming operations was sampled during the
screen and verification sampling programs. In order to evaluate
the applicability of the various treatment technologies to non-
sampled waste streams, the physical and chemical characteristics
of these streams were extrapolated from similar sampled streams.
This extrapolation was also necessary to estimate the costs of
the various treatment technologies, as discussed in Section VIII.
Extrapolation : of sampling data from sampled to non-samp]ed waste
streams was not used to select pollutants for regulatlon in this
category (see Sectlon VI).

In order to. verify the assumptlon that phys1cal and chemical
characteristics for one process wastewater would be similar to
.another, the Agency asked 49 plants to submit analytical data on
spec1f1c raw waste streams which had not been sampled during the
screening and verification program. = Twenty-four plants provided
these data directly and 18 plants provided samples to be ana-
1lyzed. Four plants responded that they were no longer £orming
the metal . for which information was requested, or that their
production schedule did not include the metal specified within
the time frame of that request. Three plants reported that they
did not actually generate the waste stream for which information
was quuested.

In all the Agency- recelved analytlcal data for 41 waste streams
for which we:had not previously had any wastewater characterig-
tics data.  Most of these wastewater streams were relatively
small volume streams, such as forming lubricants. These data
were not used to.select pollutants ‘for regulation in this cate-
gory (see Section VI) or to estimate the pollutant loading
currently generated by the category. However, they were used to
verify assumptions of wastewater characteristics. All data
obtained through the plant self-sampling program may be found in
the record supporting this rulemaking.




Waste streams generated by similar physical processes using
similar process chemicals will have very similar physical and
chemical characteristics. For example, water used to cool
extrusions will have low concentrations of all pollutants. This
is demonstrated by the results of the chemical analyses of lead
and nickel extrusion press and solution heat treatment contact
cooling water (Table V-4). The major difference between these
two waste streams is that the concentration of lead is higher in
the lead cooling water (0.13 mg/l vs. not detected) and the
concentration of nickel is higher in the nickel cooling water
(0.14 mg/1 wvs. 0.007 .mg/l). This pattern will be repeated
whenever water, without additives, is used to cool hot metal.

In contrast, spent.rolling emulsions have high concentrations of
geveral pollutants. The results of chemical analyses of 1lead,
nickel, and precious metals rolling spent emulsions are presented
in Table V-5. All three waste streams have high concentrations
of o0il and grease, total suspended and dissolved solids, and
several metals. The 1lead rolling spent emulsion has a high
concentration of 1lead (29.0 mg/l), the nickel rolling spent
emulsion has high concentrations of nickel and chrome (8.95 mg/1l
and 1.27 mg/l, respectively), and the precious metals rolling
spent emulsion has high concentrations of copper, silver, and
zinc (25.0 mg/l, 0.13 mg/l, and 6.00 mg/l, respectively). It is
not surprising to f£ind chromium in nickel rolling spent emulsions
and copper and zinc in precious metals rolling spent emulsions
because chromium is a common alloy of nickel and copper and zinc
are common alloys of precious metals. Thus, the major difference
between the three waste streams is the presence of the metals
formed in the operation generating the waste stream. '

From the discussion above, it follows that 1lead-tin-bismuth,
nickel-cobalt, and zinc drawing spent emulsions will have chemi-
cal characteristics similar to precious metals drawing spent
emulsions. The major difference between the waste streams will
be the concentration of the metal drawn. Similarly, magnesium,
zinc, and refractory metals rolling spent emulsions will have
chemical characteristics similar to lead, nickel, and precious
metals rolling spent emulsions, except for the concentration of
the metal rolled. :

Arguments analogous to those presented above were used to esti-
mate the physical and chemical characteristics of all non-sampled
waste streams. These estimations, and summaries of analytical
data, water use, wastewater discharge, and current recycle
practices, are presented below.

Lead-Tin-Bismuth Forming Subcategory

Lead-Tin-Bismuth Rolling Spent Emulsions. As discussed 1in
Section III, oil-in-water emulsions are used as coolants. and
lubricants. Rolling emulsions are typically recycled using in-
line filtration and periodically batch discharged when spent.
Water use, wastewater discharge, and current recycle practices
corresponding to this waste stream are summarized in Table V-6.
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Table V-7 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. One
sample of rolling spent emulsions was collected at one plant.
Elevated concentrations of lead (29 mg/l), =2inc (1.4 mg/l), oil
and grease (270 mg/l), and TSS (480 mg/l) were detected in the
sample. - : : 1 S

Lead-Tin-Bismuth Rolling Spent Soap Solutions. As discussed in
Section III,, soap solutions can be used as lubricants and cool-
ants in rolling. Of the plants surveyed, only one plant reported
the use of soap solutions in rolling. Water use, wastewater
discharge, and current zecycle practices corresponding to this
waste stream are summarized in Table vV-8.

To estimate pollutant loads for thls stream, the Agency assumed
that this stream would have wastewater characteristics similar to
rolling spent emulsions in this subcategory. Spent soap sclu-
tions and spent emulsions are both used as lubricants and 'cool-
ants in rolling. Therefore, the pollutants present and the mass
loadings of pollutants present in rolling spent ' soap solutions
and rolling spent emulsions were expected to be similar. How~
ever, spent soap solutions were expected to have an o0il and
grease mass loading similar to alkaline cleanlng rinsewater.
Spent socap solutions contain the same process chemicals as
alkaline cleaning baths and so were expected to have o0il and
grease loadings similar to the loadings carried out in alkaline
cleanlng rinsewater. :

Lead~T1n*Blsmuth Drawing Spent Neat Oils. As discussed 1in
Section III, oil~based lubricants may be used in drawing opera-
tions to ensure uniform drawing temperatures and avoid excessive

wear on dies and mandrels. Drawing oils are usually recycled
until their 1lubricant properties are exhausted and are then
contract hauled. Water use, wastewater discharge, and current

recycle operatlons correspondlng to this waste stream are summa-
rized in Table V-9, A
Since none of Lhe plants surveyed reported dlscharglng the spent
neat oils, no samples were collected

‘Lead-Tin~-Bismuth Drawing 'Spent Emulsions. As discussed 1in
" Section III, : oil-water -emulsions can be used as drawing.
lubricants. K The drawing emulsions are frequently recycled and
batch ‘discharged periodically after their lubricating properties
are exhausted. Water use, wastewater discharge, and current
recycle practices correspondlng to thlS waste stream are summa-
rized Jn Table V-10.

i .
No samples of‘drawing spent emulsions were collected during the
sampling program. However, to estimate pollutant loads. for this
‘stream, the Agency assumed that this stream would have wastewater
characteristics similar to rolling spent emulsions in this
subcategory. These two waste streams are generated from similar
physical  processes which use similar  process chemicals.

!
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Therefore, the polluténts present in each waste stream and the’
mass loading (mg/kkg product) at which they are present should be
similar.

Lead~Tin-Bismuth Drawing Spent Soap Solutions. As discussed in
Section III, soap solutions can be used as drawing. lubricants.
The drawing soap solutions are frequently recycled and batch
discharged periodically after their lubricating properties are

exhausted. Water use, wastewater discharge, and current recycle
practices corresponding to this waste stream are summarized 1in
Table V-11. :

Table V-12 summarizes the analytical data for priority metal
pollutants and selected conventional and nonconventional
pollutants. One sample of drawing spent soap solutions was
collected at one plant. Elevated concentrations of antimony (21
mg/l), lead (3,100 mg/l), =zinc (230 mg/1l), tin 1,600 mg/l), oil
and grease (353,000 mg/1) and TSS (294,000 mg/l) were detected in
the sample.

Lead-Tin-Bismuth Extrusion Press and Solution Heat Treatment
Contact Cooling Water. As discussed in Section III, heat treat-
ment of lead-tin-bismuth products frequently involves the use of
a water quench in order to achieve desired metallic properties.
Fourteen plants reported 17 extrusion press and solution heat
treatment processes that ‘involve water gquenching either : by
spraying water on the metal as it emerges from the die or press
or by direct quenching into a contact water bath. Water use,
wastewater discharge, and current recycle practices corresponding
to this waste stream are summarized in Table V-13,.

Table V-14 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. One
sample of extrusion press and solution heat treatment contact
cooling water was collected at one plant. An elevated concentra-
tion of chromium (4.6 mg/l) was detected in the sample.

Lead-Tin-Bismuth Extrusion Press Hydraulic Fluid Leakage. As
discussed 1in Section IITI, due to the large force applied by a
hydraulic extrusion press, hydraulic fluid leakage is unavoid-

able. Water use, wastewater discharge, and current recycle
practices corresponding to this waste stream are summarized  in
Table V-15. '

At proposal, the Agency assumed that this stream would have
wastewater characteristics similar ‘to press hydraulic £luid
leakage in the nickel-cobalt subcategory. After proposal, this
assumption was confirmed by plant self-sampling data. :

Lead-Tin-Bismuth Swaging Spent Emulsions. As discussed in
Section 1III, oil-water emulsions can be used ' as swaging
lubricants. The swaging emulsions are frequently recycled and

batch discharged periodically after their lubricating properties
are exhausted. Water use, wastewater discharge, and current
recycle practices corresponding to this waste stream are summa-
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rized in Table V-16.

At proposal, . the Agency assumed that this stream would have
wastewater characteristics similar to rolling spent emulsions in
this subcategory. After proposal, this assumption was confirmed
by plant self-sampling data.

Lead-Tin-Bismuth Continuous Strip Casting Contact Cooling Water.
As discussed in Section III, 1in continuous casting, no restric—
tions are placed on the length of the casting and it 1is not
necessary to 'interrupt production to remove the cast product.
Although the use of continuous casting techniques has been found
to significantly reduce or eliminate the use of contact cooling
water and oil lubricants, five plants reported the use of contin-
uous strip contact cooling water. Water use, wastewater dis-
charge, and current recycle practices corresponding to this waste
stream are summarized in Table V-17.

Table V—18 summarizes the analytical sampling data for priority

and selected conventional and nonconventional pollutants. One
sample of continuous strip casting contact cooling water was
collected at ‘one plant. . Elevated concentrations of lead (1.2

mg/l) and zinc (3.1 mg/l) were detected in the sample.
Lead-Tin-Bismuth . Semi-Continuous Ingot Casting Contact Cooling
Water, As discussed 1in Section III, semi-continuous ingot
casting may require the use of contact cooling water in order to
achieve the desired physical properties of the metal. Water use,
wastewater discharge, and current recycle practices corresponding
to this waste stream are summarized in Table V-19.

Table V-20 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants, Two
samples of semi-continuous  ingot casting contact cooling water

were collected from one stream at one plant. Elevated concentra-
tions. of lead (1.10 mg/l) and TSS (80 mg/l) were detected in the
samples.

Lead-Tin-Bismuth Shot Casting Contact Cooling Water. As dis-
cussed in Section III, contact cooling water is required to cool
the cast lead shot so that it will not reconsolidate as well as
to achieve the desired metallic properties. Water use, waste-
water. discharge, and current recycle practices corresponding to
" this waste stream are summarized in Table V-21.

Table V-22 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. Three
samples of shot casting contact cooling water were collected from
one stream at one plant. Elevated concentrations of lead (52.2
mg/1l), antlmony (3.30 mg/1l), tin (10.5 mg/l), 0il and grease (22
mg/1l), and TSS. (420 mg/l) were detected in the samples. '

Lead-Tin-Bismuth Shot Forming Wet Air Pollution Control Blowdown.
As discussed in Section III, shot forming may require wet air
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pollution control in order to meet air quality standards. Of the
plants surveyed, only one reported the use of wet air pollution
control on a shot forming operation. Water use, wastewater
discharge, and current recycle practices corresponding to this
waste stream are summarized in Table V-23.

At proposal, the Agency assumed that this stream would have
wastewater characteristics similar to shot casting contact
cooling water in this subcategory. After proposal, this assump-
tion was confirmed by plant self-sampling data.

Lead-Tin-Bismuth Alkaline Cleaning Spent Baths. As discussed in
Section III, alkaline cleaning is commonly used to clean 1lead,
tin, and bismuth surfaces. Products can be cleaned with an
alkaline solution either by immersion or spray. Water use,
wastewater discharge, and current recycle practices corresponding
to this waste stream are summarized in -Table V-24,

Table V-25 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. One
sample of an alkaline cleaning spent bath was collected at one
plant. Elevated concentrations of lead (183 mg/l), antimeony
(7.30 mg/l), oil and grease (600 mg/l), and TSS (560 mg/l) were
detected in the sample.

Lead-Tin-Bismuth Alkaline Cleaning Rinse. As discussed  in
Section III, rinsing, usually with warm water, generally follows
the alkaline cleaning process to prevent the solution from drying
on the product. Water use, wastewater discharge, and current
recycle practices corresponding to this waste stream are summa-
rized in Table V-26. :

Table V-27 summarizes the analytical sampling data for priority

and selected conventional and nonconventional pollutants. Four
samples of alkaline cleaning rinsewater were collected from two
streams at one plant. Elevated concentrations of lead (40.8

mg/l), antimony (1.10 mg/l), and TSS (260 mg/l) were detected in
the samples.

Lead-Tin-Bismuth vegreasing Spent Solvents. As described in
Section III, solvent cleaners are used to remove lubricants (oils
and greases) applied to the surface of nonferrous metals during
mechanical forming operations. Basic solvent cleaning methods
include straight vapor degreasing, immersion-vapor degreasing,
spray—-vapor degreasing, ultrasonic vapor degreasing, emulsified
solvent degreasing, and cold cleaning.

Solvents most commonly used for all types of vapor degreasing are
trichloroethylene, 1,1,1-trichloroethane, methylene chloride,
perchloroethylene, and various chlorofluorocarbons. Solvent
selection depends on the required process temperature (solvent
boiling point), product dimension, and metal characteristics.
Contaminated vapor degreasing solvents are frequently recovered
by distillation.




Since none of the plants surveyed reported dlscharglng spent
degreasing solvents, no samples were collected.

Lead-Tin-Bismuth Operations Which Do Not Use Process: Water. The
Agency has established no discharge allowance for operations
which do not generate process wastewater. The following opera-
tions generate no process wastewater either becauseé they are dry
or because they use noncontact cooling water only:

Continuous Wheel Casting
Continuous Sheet Casting
Stationary Casting

‘Shot Pressing -

Forging

Stamping i
Pointing

Punching

Shot Blasting

Slug Forming

Powder Metallurgy Operations (Pres51ng, Slnterlng, Sizing)
Powder Tumbling

Melting

Solder Cream Making-
Annealing

Tumble Cleaning

Slitting

Sawing

Coiling, Spooling
Trimming.

Magnesium Forming Subcategory

Magnesium Rolling Spent Emulsions. As discussed in Section IIT,
oil-water emulsions are used in rolling operations as coolants
and lubricants. Rolling emulsions ‘are typically recycled using
in-line filtration treatmernt. Water use, wastewater discharge,
and current recycle practices corresponding to this waste stream
are summarized 1n Table V-28.

Since none of the. plants surveyed reported discherging' the
rolling spent. emuls1ons, no samples of this waste stream were
collecLed : _ :

Magnesium Forging Spent Lubrlcants. As discussed in Section III,
either water, oil, or granulated carbon can be applied to forging
dies for proper lubrication. Water use, wastewater characteris-
tics, and current recycle practices corresponding to this waste
stream are summarlzed in Table V—29.

Since none of the plants surveyed reported discharging the
forging spent lubrlcants, ' no samples of this waste stream were
collected. : | ? o 3 _ :

i
|

‘ Magnesium Forging Contact Cooling Water. As discussed in Section
ITI, forging dies and ring roller parts ‘and tooling may reguire
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cooling to maintain the proper die temperature between forgings
or rolling, or to cool the forging dies prior to removal from the
forge hammer. . The contact cooling water may also be used as a
heat treatment to improve mechanical properties of the metal
being forged. Water use, wastewater discharge, and current
recycle practices corresponding to this waste stream are summa-
rized in Table V-30.

No samples of forging contact cooling water were collected during
the sampling program. However, to estimate pollutant loads for
this stream, the Agency assumed that this stream would have
wastewater characteristics similar to extrusion press and solu-
tion heat treatment contact cooling water in the lead-tin-bismuth
subcategory. These two waste streams are generated by using
water, without additives, to cool hot metal. The only difference
between the wastewater characteristics of the two streams should
be the metals present. The mass loading (mg/kkg) of magnesium in
magnesium forming solution heat treatment contact cooling water
should be similar to the mass loading of lead in lead-tin-bismuth
extrusion press and solution heat treatment contact cooling
water, and vice versa. Also, there should be no significant mass
loading of antimony in magnesium forming solution heat treatment
contact cooling water because magnesium is not commonly alloyed
"with antimony. The other pollutants in each waste stream, and
the mass loading at which they are present, should be similar.

Magnesium Forging Equipment Cleaning Wastewater. As discussed in
Section III, forging equipment may be periodically cleaned in
order to prevent the excessive buildup of o0il, grease, and caked-
on solid lubricants on the forging die. Water use, wastewater
discharge, and current recycle practices correspondlng to this
waste stream are summarlzed in Table V-31.

No samples of forging equipment cleaning wastewater were c¢ol-
lected during the sampling program. However, to estimate pollu-
tant loads for this stream, the Agency assumed that this stream
would have wastewater characteristics similar to.alkaline clean-
ing rinsewater in the lead-tin-bismuth subcategory. These two
waste streams are generated by cleaning operations which use
similar process chemicals. Since granulated coal and graphite
suspensions are frequently used to lubricate magnesium forging
operations, magnesium forging equipment cleaning wastewater may

contain higher mass loadings of total suspended solids.  1In
addition, the metals present in the two waste streams should
differ. The mass 1loading (mg/kkg) of magnesium in magnesium

forging equipment cleaning wastewater should be similar to the
mass loading of lead in lead-tin-bismuth alkaline cleaning
rinsewater, and vice versa. Also, there should be no significant
concentration of antimony in magnesium. forging equipment cleaning
wastewater because magnesium is not commonly alloyed with anti-
mony. The other pollutants in each waste stream, and the mass
loading at which they are present, should be similar. o

Magnesium Direct Chill Casting Contact Cooling Water. As dis-
cussed in Section III, contact cooling water is a necessary part
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of direct chill casting. The cooling water may be contaminated
by lubricants applied to the mold before and during the casting
process. Water use, stewater discharge, and current recycle’
practices corresponding to this waste stream are summarized in
Table V-32. ‘

The one nonferfous metéls forming plant reporting the use of
direct chill casting contact cooling water discharges no water,
therefore, no. samples of this waste stream were collected.

Magnesium Surface Treatment Spent Baths. As discussed in Section
III, a number of chemical treatments may be applied after the
forming of magnesium products. The surface treatment baths must
be periodically discharged after their properties are exhausted.
Water use, wastewater discharge, ‘and current recycle practices
correspondlng to this waste stream are summarized in Table V-33.

Table V-34 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. Three
samples of surface treatment spent baths were collected from
three streams at one plant. Elevated concentrations of magnesium
(9,150 mg/l), chromium (28,000 mg/l), zinc (89.0 mg/l), aluminum
(64 mg/l), ammonia (97 mg/l), oil and grease (47,000 mg/l), and
TSS (160 mg/l) were detected in the samples.

Magnesium Surface Treatment Rinse. As discussed in Section III,
rinsing follows the surface treatment process to prevent the
solution from affecting the surface of the metal beyond the
desired amount. Water use, wastewater discharge, and current
recycle practices corresponding to this waste stream are summa-
rized in Table V-35. ; .

Table V-36 summarizes the analytical sampling data for priority
“and selected conventional and nonconventional pollutants. Twelve
samples of surface treatment rinsewater were collected. from eight
streams at one plant. Elevated concentrations of magne51um (148
mg/l), zinc (2.1 mg/l), .chromium (516 mg/l), ammonia (81 mg/l),
0il and grease (16 mg/l),‘ and TSS (97 mg/l) were detected in the
samples. ‘ ‘ ' : :

Magne51um Saw1ng or Grinding Spent Emulsions. As discussed in
Section III, sawing or grinding operations generally require
lubrication with an oil-water emulsion in order to minimize
friction and to dissipate excess heat from the metal and cutting
tool. Water use, wastewater discharge, and current recycle
practices corresponding  to this waste stream are summarized 1in
Table V-37. : : o

Since none of the plants sur&eyed répbrted discharging the sawing
or grinding spent emulsions, no samples of this waste stream were
collected.

Magnesium Degreasing Spent Solvents. As described in Section
- III, solvent cleaners are used to remove lubricants (oils and:
greases) applied to the surface of nonferrous metals during
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mechanical forming operations. Basic solvent cleaning methods
include straight vapor degreasing, immersion-vapor degreasing,
spray-vapor degreasing, ultrasonic vapor degreasing, emulsified
solvent degreasing, and cold cleaning. -

Solvents most commonly used for all types of vapor degreasing are
trichloroethylene, l1,1,1-trichloroethane, methylene chloride,
perchloroethylene, and various chlorofluorocarbons. Solvent
selection depends on the required process temperature (solvent
boiling point), product dimension, and metal characteristic¢s.
Contaminated vapor degreasing solvents are frequently recovered
by distillation. ‘

Since none of the plants surveyed reported discharging spent
degreasing solvents, no samples were collected.

Magnesium Wet Air Pollution Control Blowdown. As discussed 1in
Section III, wet air pollution control devices are needed to
control air pollution from some operations. For instance,

scrubbers are frequently necessary over sanding ‘and repairing
operations where particulates are a problem or scrubbers may be
necessary when particulates and smoke are generated from the
partial combustion of oil-based lubricants as they contact the
hot forging dies. Water use, wastewater discharge, and current
recycle practices corresponding to this waste stream are summa-
rized in Table V-38.

Table V-39 summarizes.the analytical data for priority metal
pollutants and selected conventional and nonconventional
pollutants. One sample of extrusion press hydraulic fluid was
collected at one plant. Elevated concentrations of lead (0.877
mg/l), aluminum (1.1 mg/l), and magnesium (7.51 mg/l) were
detected in the sample. '

Magnesium Operations Which Do Not Use Process Water. The Agency
has not established a discharge allowance for operations which do
not generate process wastewater. The following operations
generate no process wastewater, -because they use only noncontact
cooling water or because they use no water at all:

Extrusion - . Lo : »
Shot Blasting ‘
Powder Atomization

Screening

Turning.

Nickel-Cobalt Forming Subcategory

Nickel-Cobalt Rolling Spent Neat Oils. As described in Section
III, cold rolling of nickel-cobalt products may require the use
of mineral oil lubricants. The oils are usually recycled with
in-line filtration and periodically disposed of by sale to an oil
reclaimer or by incineration. Because discharge of this stream
is not practiced, 1limited flow data were available for analysis.
Water use, wastewater discharge, and current recycle practices
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corresponding to this waste stream are summarized in Table V-40.
Since none of ‘the plants surveyed reported discharging the
rolling ‘spent neat 0oils, no samples of this waste stream were
collected. S

Nickel-Cobalt Rolling Spent Emulsions. As discussed in Section

- III, oil-water emulsions are used in rolling operations as
coolants and lubricants. Rolling emulsions are typically

recycled using in-line filtration with periodic batch discharge
of the spent: emulsion. Water use, wastewater discharge, and
current recycle practlces correspondlng to this waste stream are
summarized in Table V-41.

Table V-42 summarizes the analytical sampling data for priority

and selected conventional and nonconventional pollutants. Four
samples of rolling spent emulsions were collected from two
streams at two plants. Elevated concentrations of nickel (34.2

mg/l), zinc (6.70 mg/l), oil and grease (7,600 mg/l), and TSS
(6,800 mg/l) were detected in the samples. ‘

Nickel-Cobalt Rolling Contact Cooling Water. As discussed in
Section III, ' it is necessary to use contact cooling water during
rolling - to prevent excessive wear on the rolls, to prevent
adhesion of metal to the rolls, and to maintain a suitable and
uniform rolling ' temperature. Water is one type of lubricant-
coolant which may be used. Water use, wastewater discharge, and
current recycle practlces corresponding to this waste stream are
summarized in Table V-43.

Table V-44 summarizes the analytlcal sampling data for priority

and selected conventional and nonconventional pollutants. Eight
samples of rolling contact cooling water were collected from four
streams at two plants. Elevated concentrations of nickel (9.4

mg/l), copper (0.78 mg/l), oil and grease (300 mg/l), .and TSS
(350 mg/l) were detected in the samples. _

Nickel—-Cobalt Tube Reducing Spent Lubricants. As discussed in .
Section III, tube reducing, much like rolling, may require a
lubricating compound in order to prevent excessive wear of the
tube reducing rolls, prevent adhesion of metal to the rolls, and
to maintain a suitable and uniform tube reducing temperature.
Water use, wastewater discharge, and current recycle practices
corresponding to this waste stream are summarized in Table V-45.

Table V-46 summarizes the analytical sampling data fbr priority .

and selected conventional and nonconventional pollutants. One
sample of tube reducing spent lubricants was collected from one
stream at one plant. Elevated concentrations of nickel (58.0

mg/l), copper (43.5 mg/l), lead (47.6 mg/l), =zinc (63.1 mg/l),
and o0il and grease (200,000 mg/l) were detected in the sample.
In addition, the sample had elevated concentrations of the toxic
organics 1,1,1- trlchloroethane (33 mg/1l) and N—nltrosodlphenyl—
amine (28.2 mg/l)
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Nickel-Cobalt Drawing Spent Neat Oils. As discussed in Section
III, oil-based 1lubricants may be required in draws which have’ a
high reduction in diameter. Drawing oils are usually recycled,
with in-line filtration, until their lubricating properties are
exhausted. Water use, wastewater discharge, and current recycle
practices corresponding to this waste stream are summarized in
Table V-47.

Since none of the plants surveyed reported currently discharging
the drawing spent neat oils, no samples were collected.

Nickel-Cobalt Drawing Spent Emulsions. As discussed in Section
IlL, oil-water emulsions are often used as coolants and
lubricants 1in drawing. The drawing emulsions are frequently
recycled and batch discharged periodically after their lubricant
properties are exhausted. Water use, wastewater discharge, and
current recycle practices corresponding to this waste stream are
summarized in Table V-48.

Table V-49 gsummarizes the analytical data £for priority metal
pollutants and selected conventional and nonconventional
pollutants. One sample of drawing spent emulsions was collected
at one plant. Elevated concentrations of copper (50 mg/l),
nickel (3.0 mg/l), =zinc (2.6 mg/l), iron (17.0 mg/l), o0il and
grease (2,490 mg/l) and TSS (1,300 mg/l) were detected in this
sample.

Nickel—-Cobalt Extrusion Spent Lubricants. As discussed in Sec-
tion III, the extrusion process requires the use of a lubricant

to prevent adhesion of the metal to the die and ingot container .

walls. Water wuse, wastewater discharge, and current recycle
practices corresponding to this waste stream are summarized in
Table V-50. ~

Since none of the plants surveyed reported wastewater dischargiﬁg
extrusion spent lubricants, no samples of this waste stream were
collected. :

Nickel—-Cobalt Extrusion Press and Solution Heat Treatment Contact
Cooling Water. As discussed in Section III, heat treatment is
frequently used after extrusion to attain the desired mechanical
properties in the extruded metal. Contact cooling of the extru-
sion, sometimes called press heat treatment, can be accomplished
with a water spray near the die or by immersion in a water tank
adjacent to the runout table. Water use, wastewater discharge,
and current recycle practices corresponding to this waste stream
are summarized in Table V-51.

Table V-52 summarizes the analytical sampllng data for priority
and selected conventional and nonconventional pollutants. One
sample of extrusion press heat treatment contact cooling water
was collected at one plant. An elevated concentration of chro-
mium (0.130 mg/l) was detected in the sample. '

Nickel—-Cobalt Extrusion Press Hydraulic Fluid Leakage. As
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discussed in' Section III, due to the large force applied by a
hydraulic press, some hydraulic fluid leakage is wunavoidable.
Water use, Wwastewater discharge, and current recycle practices
corresponding to this waste stream are summarized in Table V-53.

Table V-54 summarizes the analytical sampling data for priority

and selected conventional and nonconventional pollutants. Three
samples of extrusion press hydraulic fluid leakage were collected
at one plant. Elevated concentrations of copper (0.75 mg/l),

nickel (1.30 mg/l), oil ‘and grease (420 mg/l), and TSS (250 mg/l)
were detected in the samples.

Nickel-Cobalt=Forging Spent Lubricants. As discussed in Section
ITI, either water, o©0il,: or granulated carbon can be applied to
forging dies. for proper  lubrication. Water wuse, . wastewater
discharge, and current recycle practices corresponding to this
waste stream are summarized in Table V-55.

Since none of the plants surveyed reported discharging the
forging spent lubrlcants" no samples of this waste stream were
collected. \ : :

Nickel-Cobalt: Forging Contact Cooling Water. As discussed in
Section III, forging dies may require cooling to maintain the
proper die temperature bhetween forgings, or to cool the dies

prior to removal from the forge hammer. The contact cooling
water may also be used as a heat treatment to improve mechanical
properties of the metal being forged. Water use, ‘wastewater

discharge, and current recycle practices corresponding to this
waste stream are summarized in Table V-56. :

Table V-57 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. Two
samples of forging contact cooling water were collected at two
plants. Elevated concentrations of copper (3.4 mg/l), nickel (16
mg/1l), and TSS (1,800 mg/l) were detected in the samples.

Nickel-Cobalt Forging Equipment Cleaning Wastewater. Forging
equipment may be periodically cleaned in order to prevent the
excessive buildup of o0il and grease on the forging die. Water
use, wastewater discharge, and current recycle practices cdorres-
ponding to this waste stream are summarized in Table V-=58.

At proposal, the Agency assumed that this stream would have
wastewater characteristics similar to forging contact cooling
water in this subcategory. -~ These two waste stream are generated
from similar physical processes (flushing a forging or forging
die with water), so the pollutants present are expected to be
similar. However, the water is used for different purposes, in
one case to cool a hot forging or forging die, in the other, to
remove built-up contaminants.  Therefore, the mass loadings of
oil and grease are expected to be higher in ' forging equipment
cleaning wastewater than in forging contact cooling water. After
proposal, these assumptions were confirmed by plant self-sampling
data. : : : o
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corresponding to this waste stream are summarized in Table V-59.

Table V-60 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. One
sample of forging press hydraulic fluid leakage was collected at

one plant. Elevated concentrations of nickel (0.64 mg/l), oil
and grease (17 mg/l), and TSS (500 mg/l) were detected in the
sample.

Nickel-Cobalt Metal Powder Production Atomization Wastewater. As
discussed in Section TIII, metal powder is commonly produced
through wet atomization of a molten metal. Of the plants sur-
veyed, three reported the use of water in the atomization 'of
molten nickel. Water use, wastewater discharge, and current
recycle practices corresponding to this waste stream are summa-
rized in Table V-61.

Table V-62 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. Seven
samples of metal powder production wet atomization wastewater
were collected at three plants. Elevated concentrations of
chromium (54.9 mg/l), copper (45.0 mg/l), nickel (210.0 mg/l),
iron (10.3 mg/l), and TSS (317 mg/l) were detected in the"
samples. .

Nickel—-Cobalt Stationary Casting Contact Cooling Water. As
discussed in Section III, contact cooling water is sometimes used
in stationary casting. The cooling water may be contaminated by
lubricants applied to the mold before and during the casting
process and by the cast metal itself. Water use, wastewater
discharge, and current recycle practices corresponding to this
waste stream are summarized in Table V-63.
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At proposal, the Agency assumed that this stream would have I
wastewater characteristics similar to rolling contact cooling

water in this subcategory. After proposal, this assumption was l
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confirmed by plant self-sampling data.

Nickel-Cobalt Vacuum Melting Steam Condensate. As discussed ' in
Section III, nickel-cobalt may be melted by an operation known. as
vacuum melting. The high pressure steam used to create the
vacuum condenses to an extent as it produces the vacuum.
Although this water does not come in contact with the metal
product, it may potentially be contaminated with metal fines or
components of lubricant compounds volatilized in the furnace 'if
scrap 1is being melted. Water use, wastewater discharge, and
current recycle practices corresponding to this waste stream are
summarized in Table V-64.

Table V-65 summarizes the analytical sampling data for priority
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and selected conventional and nonconventional pollutants. One
sample of vacuum melting steam condensate was collected at one
plant. No pollutants were detected in the sample at above
treatable concentrations. - o

Nickel-Cobalt Annealing and Solution Heat Treatment Contact
Cooling Water. As discussed 1in Section ' III, solution heat
treatment 1is implemented after annealing operations to improve
mechanical properties by maximizing the concentration of harden-

ing contaminants in the solid metal solution. Solution heat
treatment typically involves significant quantities of contact
cooling water. Water use, wastewater discharge, and current

recycle practices correspondlng to this waste stream are summa-
rized in Table V-66. «

Table V-67 summarizes the analytlcal sampllng data for priority
and selected conventional and nonconventional pollutants. Two
samples of solution heat treatment contact cooling water were
colle¢cted from two streams at two plants. Elevated - concentra-
tions of nickel (6.80 mg/l), copper (2.92 mg/l), 0il and grease
(40 mg/l), and TSS (78 mg/l) were detected in the samples.

Nickel-Cobalt Surface Treatment Spent Baths. As discussed in
Section III, a number of chemical surface treatments may be
applied after the forming of nickel-cobalt products. The surface
treatment baths must be periodically discharged after their
properties are exhausted. Water use, wastewater discharge, and
current recycle practlces correspondlng to this waste stream are
summarized in Table V—68

Table V-69 summarizes the analytical sampling data for priority
and selected conventicnal and ° nonconventional pollutants.
Samples of four spent surface treatment baths were collected at
two plants. Very high concentrations of nickel (193,000 mg/l),
copper (4,800 mg/l), cobalt (4,000 mg/l), chromium (3,600 mg/l),
fluoride (94, 000 mg/l), and TSS (5,800 mg/l) were detected in the
samples. : :

Nickel-Cobalt Surface Treatment Rinsewater. As discussed in
Section III, rinsing follows the surface treatment process to
prevent the surface treatment solution from affecting .the surface
.0of the metal beyond the desired amount. Water use, wastewater
discharge, and current recycle practices corresponding to this
waste stream are summarized in Table V-70.

Table V-71 summarizes the analytical sampling data for . priority
and selected conventional and nonconventional pollutants.
Twenty-five samples of surface treatment rinsewater were col-
lected from nine streams at four plants. Elevated concentrations
of nickel (364 mg/l), copper (87.4 mg/l), chromium (18.8 mg/l),
cobalt (4.0 mg/l), =zinc (2.36 mg/l), fluoride (250 mg/l), tita-
nium (48.0 mg/l), 0il and grease (130 mg/l), and TSS (760 mg/1l)
were detected in the samples.

Nickel-Cobalt Ammonia Rinse. As discussed in Section III, an
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ammonia rinse may be used after acid pickling of nickel-cobalt
products to neutralize the acid prior to further rinsing. The
ammonia rinse is periodically batch discharged when spent. Water
use, wastewater discharge, and current recycle practices corre-
sponding to this waste stream are summarized in Table V-72.

Table V-73 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. One
sample of ammonia rinse wastewater was collected at one plant.
Elevated concentrations of nickel (456 mg/l), copper (54.0 mg/l),
chromium (108 mg/l), zinc (32.0 mg/l), and TSS (9 000 mg/l) were
detected in the sample.

Nickel-Cobalt Alkaline Cleaning Spent Baths. As discussed in
Section 1III, alkaline cleaners are formulations of alkaline
salts, water, and surfactants. Spent solutions are discharged
from alkaline cleaning processes. Water use, wastewater dis-
charge, and current recycle practices correspondlng to this waste’
stream are summarized in Table V-74.

Table V-75 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. Four
samples of alkaline cleaning spent baths were collected from four
streams at two plants. Elevated concentrations of nickel (122
mg/l), copper (39.2 mg/l), =zinc (3.90 mg/l), chromium (38.0
mg/l), oil and grease (170 mg/l), and TSS (4,000 mg/l) were
detected in the samples. : .

Nickel-Cobalt Alkaline Cleanlng Rinse. As discussed ' in Section
III, metal parts are usually rinsed following alkaline cleaning
to remove the cleaning solution and any solubilized contaminants.
Water use, wastewater discharge, and current recycle practices
corresponding to this waste stream are summarized in Table V-76.

Table V-77 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. Five
samples of alkaline cleaning rinsewater were collected from four
streams at two plants. Elevated concentrations of nickel (5.58
mg/l), 0il and grease (26 mg/l), and TSS (190 mg/l) were detected
in the samples.

Nickel-Cobalt Molten Salt Rinse. As discussed in Section III,
when molten salt baths are used to descale nickel and cobalt
alloys, they are generally followed by a water quench and rinse
step. Water use, wastewater discharge, and current recycle
practices corresponding to this waste stream are summarized 1in
Table V-78.

Table V~79 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. Eight
samples of molten salt rinsewater were collected from four
streams at four plants. Elevated concentrations of nickel (54.0
mg/l), copper (8.05 mg/l), cobalt (2.8 mg/l), chromium (1,100
mg/l), and TSS (4,200 mg/l) were detected in the samples.
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Nickel-Cobalt Sawing or ‘Grinding Spent Emulsions. As discussed
"in Section III, sawing or grinding operations generally require
lubrication .with an - oil-water emulsion in order to minimize
friction and to dissipate excess heat from the metal and cutting
tool. Water use, 'wastewater discharge, and current recycle
practices corresponding to this waste stream are summarized in
Table V-80. ' o

Table V-8l summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. Twelve
samples of sawing or grinding spent lubricants were collected
from 12  streams at three plants. Elevated concentrations of
nickel (116 mg/l), copper (16.5 mg/l), cobalt (3.4 mg/l), chro-
mium (24.0 mg/l), oil and grease (16,000 mg/l), and TSS (2,440
mg/l) were detected in the samples.

Nickel-Cobalt Sawing or Grinding Rinse. As discussed in Section
III, & rinsing step may be used following sawing or .grinding to
remove lubricants dragged out on the product and to ' wash away
sawing or grinding swar€f. Water use, wastewater discharge, and
current recycle practices corresponding to this waste stream are
summarized in Table V-82. '

No samples of sawing or ¢grinding rinsewater were collected during
the sampling. program. However, to estimate pollutant loads for
this - program, the Agency assumed that this stream would have
wastewater characteristics similar to sawing or grinding
rinsewater in the zirconium-hafnium subcategory. Because sawing
or dgrinding rinsing operations are similar among subcategories,
the pollutants present and the mass 1loadings of pollutants
present are expected to be similar with respect to the major
metal formed. That is, the mass loading of nickel and zirconium
in nickel sawing or grinding rinsewater is expected to be similar
to the mass loading of zirconium and nickel, respectively, in
zirconium sawing or grinding rinsewater. Since no process
chemicals are added to the rinsewater, mass loadings of all other
pollutants are expected to be similar.

Nickel-Cobalt Steam Cleaning Condensate. As discussed in Section
ITI, steam cleaning may be used to remove o0il and grease from the
surface of metal. Steam is condensed to water as it contacts the
surface of the relatively cooler metal. Water wuse, wastewater
discharge, and current recycle practices corresponding to this
waste stream are summarized in Table V-83.

At proposal, the Agency assumed that this stream -would have
wastewater characteristics similar to rolling contact cooling
water in this subcategory. After proposal, this assumption was
confirmed by plant self-sampling data.

Nickel~Cobalt Hydrostatic Tube Testing and Ultrasonic Testing
Wastewater. As discussed 1in Section III, hydrostatic tube
testing and ultrasonic testing operations are used to determine
the integrity of tubes and to check metal parts for subsurface
imperfections, Water wuse, wastewater discharge, and current
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recycle practices corresponding to this waste stream are summa-
rized in Table V-84.

No samples of hydrostatic tube testing and wultrasonic testing
wastewater were collected during the sampling program. However,
the Agency assumed that this stream would have wastewater charac-
teristics similar to rolling contact cooling water in this
subcategory. These two waste streams are generated in processes
in which water, without any added process chemicals, contacts
metal. Therefore, the pollutants present in each waste stream
and the mass loading (mg/kkg) at which they are present should be
similar.

Nickel-Cobalt Dye Penetrant Testing Wastewater. As discussed in
Section III, testing .operations are used to check nonferrous
metals parts for discontinuities that are open to the surface in
the part being tested. Dye penetrant testing operations are
sources of wastewater because the parts must be rinsed following
penetration of the dye so that, upon inspection, dye will only
remain in the discontinuities. Water use, wastewater discharge,
and current recycle practices corresponding to this waste stream
are summarized in Table V-85.

Table V-86 summarizes the analytical data for priority metal
pollutants and selected conventional and nonconventional
pollutants. 'Two samples of dye penetrant testing wastewater were
collected at two plants.

Nickel-Cobalt Miscellaneous Wastewater Sources. Several low
volume sources of wastewater were reported on the dcp and
observed during the site and sampling visits. These sources
include maintenance and cleanup. The Agency has determined that
none of the plants reporting these specific water uses discharge
these wastewaters to surface water (directly or indirectly).
However, because the Agency believes that this type of low volume
periodic discharge occurs at most plants, the Agency is 1nclud1ng
an allowance for the miscellaneous wastewater sources.

Nickel-Cobalt Degreasing Spent Solvents. As described in Section
ITI, solvent cleaners are used to remove lubricants (oils and
greases) applied to the surface of nonferrous metals during
mechanical forming operations. Basic solvent cleaning methods
include straight vapor degreasing, immersion-vapor degreasing,
spray-vapor degreasing, ultrasonic vapor degrea51ng, emulsified
solvent degreasing, and cold cleaning.

Solvents most commonly used for all types of vapor degreasing are
trichloroethylene, l1,1,1-trichloroethane, methylene chloride,
perchloroethylene, and various chlorofluorocarbons. Solvent
selection depends on the required process temperature (solvent
boiling point), product dimension, and metal characteristics.
Contaminated vapor degreasing solvents are frequently recovered
by distillation.

Since none of the plants surveyed reported discharging the spent
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degreasing solvents, no samples were collected.

Nickel-Cobalt: Wet Air Pollution Control Blowdown. As discussed

in Section III, wet air pollution control devices are required to
control . air : pollution from some operations. Scrubbers are

frequently necessary over surface treatment operations to control
fumes and over shot blasting operations to control particulates.
Water use, wastewater discharge, and current recycle practices
corresponding: to this waste stream are summarized in Table V-87.

Table V-88 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. Three
samples of wet air pollution control blowdown were  collected.
Blowdown from a scrubber on a surface treatment operation was
sampled at two plants and on a shot blasting operation at another
plant. Elevated concentrations of nickel, copper (2.85 mg/l),
chromium and TSS (190 mg/l) were detected in the samples.

Nickel-Cobalt Electrocoating Rinse. As discussed in Section III,
products are'usually rinsed following electrocoating before they
are subsequently formed. Water use, wastewater discharge, and
current recycle practices corresponding to this waste stream are
summarized in Table V-89.

No samples of electrocoating rinsewater were collected during the
sampling program. However, one commenter provided sufficient
information to calculate the mass loadings for three pollutants.
Elevated concentratlons of nickel (53.2 mg/l), chromium (1.22
mg/1l), and copper (34.2 mg/l) were reported. The calculated mass
loadings. are 179,000 mg/kkg of nickel, 4,110 mg/kkg of chromium,
and 115,000 mg/kkg of copper. The loadings of other pollutants
are expected to be similar to the loadings for alkaline .cleaning
rinsewater. .

Nickel-Cobalt Operations Which Do Not Use Process Water.  The
Agency . ‘has established no discharge allowance for operations
which do not generate process wastewater.  The following opera-
tions generate no process wastewater, either because they are dry
or because they use noncontact cooling water only:

Powder Metallurgy Operatlons (Compactlng, Sintering, Sizing)
Powder Blending :

. Powder Ball Milling

Powder Attrition

Powder Extrusion ‘

Hot Isostatic Pressing .
Grit, Sand and Shot Blasting
Welding

Plasma Torch Cutting

Gas €leaning :

Coil Buildup, Coiling
Straightening

Electroflux Remelting.

Precious Metals Forming Subcategory
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Precious Metals Rolling Spent Neat Oils. As discussed in Section
ITI, the rolling of precious metals products may require the use
of mineral oil lubricants. The o0ils are usually recycled with
in-line filtration and periodically disposed of by sale to an oil
reclaimer or by incineration. Water use, wastewater discharge,
and current recycle practices corresponding to this waste stream
are summarized in Table V-90.

Since none of the plants surveyed reported discharging the
rolling spent neat oils, no samples of this waste stream were
collected. :

Precious Metals Rolling Spent Emulsions. As discussed in Section
III, oil-water emulsions are used in rolling operations as
coolants and lubricants. Rolling emulsions are typically recy-
cled using in-line filtration with periodic batch discharge of
the recycled emulsion as it loses its 1lubricating properties.
Water use, wastewater discharge, and current recycle practices
corresponding to this waste stream are summarized in Table V-91.

Table V-92 summarizes the analytical sampling data for priority

and selected conventional and nonconventional pollutants., Three
samples of rolling spent emulsion were collected from three
streams at two plants. Elevated concentrations of copper (25.0

mng/l), =zinc (6.00 mg/l), silver (0.130 mg/l), oil and grease
(1,500 mg/l), and TSS (500 mg/l) were detected in the samples.

Precious Metals Drawing Spent Neat 0Oils. Asg discussed in Section
III, olil-based 1lubricants may be required in draws which have a
high reduction in diameter. Drawing oils are usually recycled
until their lubricating properties are exhausted. Water use,
wastewater discharge, and current recycle practices corresponding
to this waste stream are summarized in Table V-93.

Since none of the plants surveyed reported discharging the
drawing spent neat oils, no samples were collected. '

Precious Metals Drawing Spent Emulsions. As discussed in Section
III, oil-water emulsions may be used as coolants and lubricants
in drawing. The drawing emulsions are frequently recycled and
batch discharged periodically after their lubricating properties
are exhausted. Water use, wastewater discharge, and current
recycle practices corresponding to this waste stream are summa-
rized in Table V-94.

Table V-95 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants.  One
sample of drawing spent emulsions was collected at one plant.
Elevated concentrations of copper (46.4 mg/l),  zinc (5.18 mg/l),
lead (1.05 mg/l), and oil and grease (33,000 mg/l) were detected
in the sample. '

Precious Metals Drawing Spent Soap Solutions. As discussed in
Section III, soap solutions can be used as drawing lubricants.

440




The drawing soap solutions may be recycled and batch discharged
periodically after their lubricating properties are exhausted.
Water use, .wastewater discharge, and current recycle practices
corresponding to this waste stream are summarized in Table V-96.

At proposal, the Agency assumed that this stream would have
wastewater characteristics similar to rolling spent emulsions in
this subcategory. After proposal, this assumption was confirmed
by plant self-sampling data.

Precious Metals Metal Pawder Production Atomization Wastewater.
As discussed in Section III, metal powder is commonly produced

through wet atomization of a molten metal. Water 1is removed
after the atomization step, commonly by settling,  then dis-
charged. Water use, wastewater discharge, and current recycle

practices corresponding to this waste stream are summarized in
Table V-97. ~ ceo

No samples of metal powder production atomization wastewater were
collected during the sampling program. However, the Agency
believes that this stream will have wastewater characteristics
similar to shot casting contact cooling water in this subcate-
gory. These two waste streams are generated by using water to
cool molten metal. Therefore, the pollutants present in each
waste stream’ and the mass loading (mg/kkg) at which they are
present should be similar.

Pre01ous Metals Direct Chill Castlng Contact Coollng Water. As
discussed in Section III, contact cooling water is a necessary

part-of direét chill casting. The cooling water may be contami-
nated by lubricants applied to the mold before and during the
casting process. Water use, wastewater discharge, and current

recycle practices corresponding to this waste stream are summa-
rlzed in Table V-98.

Precious Metals Shot Casting Contact Cooling Water. As discussed
in Section III, during shot casting, a tank of contact cooling
water, either stagnant or circulating, 1is necessary for quick
guenching of cast shot. ' Water use, wastewater discharge, and
current recycle practices corresponding to this waste stream are
summarized in Table V-99.

Table V-100 summarizes the analytical sampling data for priority

and selected conventional and nonconventional pollutants. Two
samples of shot casting contact cooling water were collected from
one stream 'at one plant. Elevated concentrations of ‘cadmium

(9.88 mg/l), copper (0.600 mg/l), zinc (5.66 mg/l), and oil and
grease (54 mg/l) were detected in the samples.

Precious Metals Stationary Casting Contact Cooling Water. As
discussed in Section III, stationary casting of metal ingots is
practiced at many nonferrous metals forming plants. Lubricants
and cooling water are usually not required, however, two of the
plants surveyed reported the use and discharge of stationary
casting contact cooling water. . Water use, wastewater discharge,
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and current recycle practices correspondlng to thlS waste stream
are summarized in Table V-101.

No samples of stationary casting contact cooling water were
collected during the sampling program. However, the Agency
assumed that this stream would have wastewater characteristics
similar to semi-continuous and continuous casting contact cooling
water in this subcategory. " These two waste streams are generated
py using water, without additives, to cool hot metal. Therefore,
the pollutants present in each waste stream and the mass loadlnc
at which they are present should be similar.

Precious Metals Semi-Continuous and Continuous Casting Contact
Cooling Water. As discussed in Section III, a number of differ~
ent continuous casting .processes are currently being used in the
precious metals industry. The use of continuous casting tech-
nigques has been found to significantly reduce or eliminate the
use of contact cooling water and oil 1lubricants. Water use,
wastewater dlscharge,vand current recycle practices correspondlng
to this waste stream dre summarized in Table V-102.

Table V-103 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. Two
samples of semi-continuous and continuous casting contact cooling
water were collected from two streams at two plants. Elevated
concentrations of copper, cyanide (0.50 mg/l), oil and grease and
TSS were detected in the samples. :

Precious Metals Heat Treatment Contact Cooling Water. As dis-
cussed in Section III, contact cooling water is used to obtain a
controlled cooling rate following solution heat treatment and
annealing. Water use, wastewater discharge, and current recycle
practices corresponding to this waste stream are summarized in
Table V-104. '

Precious Metals Surface Treatment Spent Baths. As discussed in
Section 1I1I, a number of chemical treatments may be applied after
the forming of precious metals products. The surface treatment
baths must be periodically discharged after their properties are
exhausted. Water use, wastewater discharge, and current recycle
practices corresponding to thls waste stream are summarized in
Table V-105. '

Precious Metals Surface Treatment Rinse. As discussed in Section
III, rinsing follows the surface treatment process to prevent the
solution from affecting the surface of the metal beyond the
desired amount. Water use, wastewater discharge, and current
recycle practices corresponding to this waste stream are
summarized in Table Vv-106.

Table V-107 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. Seven
samples of surface treatment rinsewater were collected from four
streams at three plants. Elevated concentrations of cadmium
(11.1 mg/l), copper (60.6 mg/l), 51lver (6.70 mg/l), zinc and TSS
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(3,000 mg/l) were detected in the samples.

Precious Metals Alkaline Cleaning Spent Baths. ' As discussed in
Section III, alkaline cleaners are formulations of. alkaline
salts, water, and surfactants. 'Spent solutions are discharged
from alkaline cleaning. processes after their properties are
exhausted. Water use, wastewater discharge, and current recycle
practices correspondlng to this waste stream are summarized in
Table V-108., :

Precious Metals Alkaline Cleaning Rinse. As discussed in Section
III, following alkaline treating, metal parts are rinsed.
Rinses. are discharged from alkaline cleaning processes. Water
use, wastewater discharge, and current recycle practices corre-
sponding to this waste stream are summarized in Table V-109.

No samples of alkaline cleaning rinsewater were collected during
the sampling program. However, the Agency assumed that this
stream would have wastewater characteristics similar to alkaline
cleaning rinsewater in the nickel-cobalt subcategory. These two
waste streams are generated by identical physical processes which
use similar process chemicals. The only difference should be' the
metals present. The mass loading of precious metals in precious-
metals alkaline cleanlng rinsewater should be similar to the mass
loading of nickel in nickel alkaline cleaning rinsewater, and
vice versa. - Also, chromium should not be present in significant
amounts. The other pollutants present in each waste stream, and
the mass loading at which they are present, should be similar.

Precious Metals Alkaline Cleaning Prebonding Wastewater. As
discussed in Section III, prior to bonding (cladding), metal
surfaces must be cleaned in order to obtain a good bond. The
- main ‘'source of process water in metal cladding operations is in
cleaning the metal surfaces prior to bonding. Acid, caustic, or
detergent cleaning can be performed depending on the metal type.
For small batch operations, the cleaning steps can involve
dipping the metal into small cleaning bath tanks and hand rinsing -
the metal in a sink. For larger continuous operations, the metal
may be cleaned in a power scrubline. In a typical scrubline, the
strip passes through a detergent bath, spray rinse, acid bath,
spray rinse, rotating abrasive scrub brushes, and a final rinse.
The metal may then pass through a heated drying chamber or may
air dry. Water use, wastewater discharge, and current recycle
practices corresponding. to this waste stream are summarized in
Table V-110. . :

Table V-111 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. - Eight
. samples of prebonding cleaning wastewater were collected £from
three streams at two pldntS. Elevated concentrations of silver
(0.100 mg/l), zinc (2.32 mg/l), copper (5.95 mg/l), cyanide (0.28
mg/l), nickel (3.60 mg/]), 0il and grease (16 mg/l), and TSS (400
mg/l) were detected in the samples.

Precious Metals Tumbllgg>9£ Burnlshlng Wastewater. - As discussed
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in Section 1III, tumbling is a controlled method of processing
parts to remove burrs, scale, flash, and oxides as well as to
improve surface finish of formed metal parts. Burnishing is the
process of finish sizing or smooth finishing a workpiece (previ-
ously machined or ground) by displacement rather than removal, of
minute surface irregularities. Water is wused to facilitate
tumbling and burnishing. Water use, wastewater discharge, and
current recycle practices corresponding to this waste stream are
summarized in Table V-112.

Table V-113 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. Four
samples of tumbling wastewater were collected from two streams at
two plants. Elevated concentrations of silver (0.220 mg/l), lead
(.85 mg/l), 2inc (3.16 mg/l), iron (7,850 mg/l), copper (142
mg/l), nickel (3.25 mg/l), chromium (3.18 mg/l), oil and grease
(40 mg/l), and TSS (110 mg/l) were detected in the samples.

Precious Metals Saw1ng or Grinding Spent Neat Oils. As discussed
in Section ILI, sawing or grinding operations may use mineral-
based o0ils or heavy grease as the lubricant required to minimize
friction and act as a coolant. Normally, cutting oils are not
discharged as a wastewater stream. Water use, wastewater dis
charge, and current recycle practices corresponding to this waste
stream are summarized in Table V-114.

Since none of the plants surveyed reported discharging the sawing
or grinding spent neat oils, no samples were collected.

Precious Metals Sawing or Grinding Spent Emulsions. As discussed
in Section III, the rolls used in rolling operations. obtain
surface abrasions after repeated use. The rolls must be surface
ground in order to obtain a smooth rolling surface. The rolled
product will not be formed properly if the rolls are not ade-
guately smooth. Roll grinding and other sawing and grinding
operations generally require a lubricant to minimize friction and
act as a coolant. Oil-water emulsions are commonly used for this
purpose. The emulsions are typically recycled using in-line
filtration and batch discharged periodically after their lubri-
cating properties are exhausted. Water use, wastewater dis-
charge, and current recycle practices corresponding to this waste
stream are summarized in Table V-115.

Table V-116 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. A
sample of roll grinding spent emulsions was collected at one
plant. Elevated concentrations of zinc (0.%20 mg/l), chromium

{(0.240 mg/1l), and oil and grease (500 mg/l) were detected in the
sample.

Precious Metals Pressure Bonding Contact Cooling Water. As
discussed in Section III, metals can be bonded together through
the use of pressure applied onto the desired forms. Cooling
water may be applied after the bonding operation to facilitate
handling of the bonded product. Water use, wastewater discharge,
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and current recycle practices correspdnding to this waste stream
are summarized in Table V~117. '

Table V-118 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. One
sample of pressure bonding contact cooling water was collected at
one plant. = Elevated concentrations of zinc (3.42 mg/l) and
copper (7.85 mg/1l) were detected in the sample.

Precious Metals Degreasing Spent Solvents. As described in
Section III, solvent cleaners are used to remove lubricants (oils
and greases) applied to the surface of nonferrous metals during
mechanical forming operations. Basic solvent cleaning -methods
include straight vapor degreasing, immersion-vapor degreasing,
spray-vapor degreasing, wultrasonic vapor degreasing, emulsified
solvent: degrea31ng, and cold cleaning.

Solvents most commonly used for all types of vapor degreasing are
trichloroethylene, 1,1,1-trichloroethane, methylene chloride,
perchloroethylene, and various chlorofluorocarbons. - Solvent
selection depends on the required process temperature (solvent
boiling point), product dimension, and metal characteristics.
Contaminated vapor degreasing solvents are frequently recovered
by distillation. _

Since none ‘of the plants surveyed reported discharging spent
degreasing solvents, no samples were collected.

Precious Metals Wet Air Pollution Control Blowdown. As discussed
in Section III, wet air pollution control devices are needed to
control air pollution from some operations. For instance,
scrubbers may be required over casting operations. Water wuse,
wastewater discharge, and current recycle practices corresponding
to this waste stream are summarized in Table V-119.

No samples of wet air pcllution control blowdown were collected
during the sampling program. However, the Agency assumed that
this stream would have wastewater characteristics similar to shot
casting contact cooling water in this subcategory. The pollu-
tants 1in each of these waste streams derive from the contact of
the water with particles of metal, so the pollutants present are
expected to be similar. However, because the air pollution
control device is designed to capture small particles and gases
(dust and fumes) generated during the casting process, the mass
loadings of total suspended solids and total dissolved solids are
expected to be higher in wet air pollution control blowdown than
in shot casting contact cooling water.

Precious Metals Operations Whlch Do Not Use Process Water. The
Agency has not established a discharge allowance for operations
which . do not generate process wastewater. The following opera-
tions generate no process wastewater, either because they use
only noncontact cooling water or because they use no water at
all: : ' :




Forging, Swaging
Punching, Stamping
Welding

Soldering

Melting

Screening

Sawing

Slitting

Metal Powder Production.

Refractory Metals Forming Subcategory

Refractory Metals Rolling Spent Neat 0Oils and Graphite-Based

Lubricants. As discussed in Section IITI, the rolling of refrac-
tory metal products typically requires the use of mineral oil or
graphite-based 1lubricants. The oils are usually recycled with
in-line filtration and periodically disposed of by sale to an oil
reclaimer or by incineration. Because discharge of this stream
is not practiced, flow data were not available for analysis.
Only one plant surveyed reported using neat oil rolling lubri-
cants, but this plant did not report the quantity of 1lubricant
used., Water use, wastewater discharge, and current recycle
practices corresponding to this waste stream are summarized 1in
Table V-120. :

Since none of the plants surveyed reported discharging the
rolling spent neat oils or graphite-based lubricants, no samples
were collected.

Refractory Metals Rolling Spent Emulsions. As discussed in
Section 1III, oil-water emulsions are used in rolling operations
as coolants and lubricants. Rolling emulsions are typically
recycled with in-line filtration and batch discharged
periodically when the lubricating properties of the emulsions are
exhausted. Water use, wastewater discharge, and current recycle
practices corresponding to this waste stream are summarized in
Table V-121. '

No samples of rolling spent emulsions were collected during the
sampling program. However, the Agency assumed that this stream
would have wastewater characteristics similar to nickel-cobalt
rolling spent emulsions. These two waste streams are generated
by 1identical physical processes which use similar process chemi-
cals. The only difference between the wastewater characteristics
of the two streams should be the metals present. The mass
loading (mg/kkg) of refractory metals rolling spent emulsions
should be similar to the mass loading of nickel in nickel rolling
spent emulsions, and vice versa. In addition, the mass loading
of chromium in refractory metals rolling spent emulsions should
be insignificant because refractory metals are seldom alloyed
with chromium. The other pollutants in each waste stream, and
the mass loading at which they are present, should be similar.

Refractory Metals Drawing Spent Lubricants. As discussed in
Section III, a wide variety of drawing lubricants are used in
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order to ensure uniform drawing temperatures and avoid excessive
wear on the dies and mandrels. Drawing lubricants are wusually
recycled until no 1longer effect.ve. Water wuse, wastewater
discharge, and current recycle practices correspondihg to this
waste stream are summarized in Table V-122.

Since none of the plants surveyed reported discharging the
drawing spent! lubricants, no samples were collected.

Refractory Metals Extrusion Spent Lubricants. As discussed 1in
Section III, the extrusion process requires the use of a 1lubri-
cant to prevent adhesion of the metal to the die and ingot
container walls. Water use, wastewater discharge, and current
recycle practices correspondlng to this waste stream are summa-
rized in Table vV-123.

Since none of the plants surveyed reported discharging the
extrusion spent lubricants, no samples were collected.

Refractory Metals Extrusion Press Hydraulic Fluid Leakage. As
discussed 1in: Section III, due to the large force applied by a
hydraulic press, some hydraulic fluid leakage is unavoidable.
Water use, wastewater discharge, and current recycle practices
corresponding to this waste stream are summarized in Table V-124.

Table V-125 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. One
sample of extrusion press. hydraulic fluid leakage was collected
during the sampling program. Elevated concentrations of copper
(21 mg/l), molybdenum (20 mg/l), oil and grease (44,000 mg/l),
and total suspended solids (19,000 mg/l) were detected in the
sample. ! S

Refractory Metals Forging Spent Lubricants. As discussed in
Section III, proper lubrication of the dies is essential in
forging refractory metals.. Of the plants surveyed reporting the
use of forging lubricants, all reported total consumption due to
evaporation and drag-out. ' Water use, wastewater discharge, and
current recycle practices corresponding to this waste stream are
summarized in Table V-126.°

Since none of the plants surveyed reported discharging the
forging spent lubricants, no samples were collected. , '

Refractory Metals Forging Contact Cooling Water. As discussed in
Section III, heat treatment is frequently used after forging to
attain the desired mechanical properties in the forged metal.
Contact cooling water may be used to cool the forged metal at a
controlled rate after heat treatment. Water use, wastewater
discharge, and current recycle practices corresponding to this
waste stream are summarlzed in Table V-127. :

At proposal,  the Agency assumed that this stream would have
wastewater characteristics similar to nickel-cobalt ‘extrusion
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press and solution heat treatment contact cooling water. These
two waste streams are generated by using water, without addi-
tives, to cool hot metal. The only difference between the
wastewater characteristics of the two streams should be the
metals present. The mass loading (mg/kkg) of refractory metals
in refractory metals forging contact cooling water should ' be
similar to the mass loading of nickel in nickel extrusion press
and solution heat treatment contact cooling water, and vice
versa. Also, the mass loading of chromium should be insignifi-
cant because refractory metals are seldom alloyed with chromium.
The other pollutants in each waste stream, and the mass loading
at which they are present, should be similar. After proposal,
these assumptions were confirmed by plant self-sampling data.

Refractory Metals Metal Powder Production Wastewater. As dis~
cussed 1in Section III, refractory metal powders are frequently
produced by mechanical reduction. The most common pieces of
mechanical reduction equipment are ball mills, vortex mills,
hammer mills, disc mills, and roll mills. Water or other liquids
may be wused to aid in the milling operation or to facilitate
handling after powder is produced. Water use, wastewater dis-
charge, and current recycle practices corresponding to this waste
stream are summarized in Table V-128.- .

At proposal, the Agency assumed that this stream would have
wastewater characteristics similar to tumbling or burnishing
wvastewater in this subcategory. After proposal, this assumption
was confirmed by plant self-sampling data.

Refractory Metals Metal Powder Production Floor Wash Wastewater.
As discussed in Section III, £floor washing may be necessary in
metal powder production areas to keep to a minimum airborne
particles and to keep powder dust off the floor so that it does
not become slippery and a safety hazard. Water use, wastewater
discharge, and current recycle practices correspondlng to this
waste stream are summarized in Table V- 129

No samples of metal powder productlon floor wash water were
collected during the sampling program. However, the Agency
assumed that this stream would have wastewater characteristics
similar to area cleaning wastewater in the wuranium forming
subcategory. These two waste streams are generated by plant
cleanups. The only difference should be the metals present. The
mass loading (mg/kkg) of refractory metals in refractory metals
metal powder production floor wash water should be similar to the
mass loading of uranium in uranium area cleaning wastewater, and
vice versa. The other pollutants present in each waste stream,
and the mass loading at which they are present, should be sgimi-
lar.

Refractory Metals Metal Powder Pressing Spent Lubricants. As
discussed in Section III, a forming medium may be used to lubri-
cate the pressing of green shapes, which are subsequently sin-
tered. Lubricants may be recycled and lost through drag-out.
Water wuse, wastewater discharge, and current recycle practices
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corresponding to this waste stream are summarized in Table V-130.

Since none oﬁ.the plants surveyed reported discharging the metal
powder pressing spent lubricants, no samples were collected.

Refractory Metals Surface Treatment Spent Baths. As discussed in
Section III, ‘a number of chemical treatments may be applied after
the forming of refractory metal products. The surface treatment
baths must be periodically discharged after their properties are
exhausted. Water use, wastewater discharge, and current recycle
practices c0rrespond1ng to this waste stream are summarized 1in
Table V-131.

Table V—132!summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. One
sample of surface treatment spent baths was collected. Elevated
concentrations of nickel (12.4 mg/l), copper (6.3 mg/l), silver
(6.1 mg/l), and TSS (140 mg/l) were detected in the sample.

Refractory Metals Surface Treatment Rinse. As discussed 1in
Section III, rinsing following the surface treatment process to
prevent. the solution from affecting the surface of the metal
beyond the desired amount. Water use, wastewater discharge, and
current recycle practices corresponding to this waste stream are
summarized in Table V-133.° ‘ :

Table V-134 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. Five
samples of surface treatment rinsewater were collected from five
streams at five plants. ' Elevated concentrations of nickel (10.2
mg/l), columbium, - tantalum, tungsten and TSS (140 mg/l) were
detected in the samples. .

Refractory Metals Alkaline Cleaning Spent Baths.  As discussed in
Section 1IIXI, alkaline cleaners are formulations of alkaline
salts, water, and surfactants. Spent solutions are discharged
from alkaline cleaning processes. Water use, wastewater dis-
charge, and current recycle practices correspondlng to this waste
stream are summarized in Table v-135.

Table V—l36-summarlzes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. One
sample of alkaline cleaning spent baths was collected at one
plant. Elevated concentrations of lead (9.9 mg/l), columbium
(865 mg/1l), and tantalum (585 mg/1l) were detected in Lhe sample.

Refractory Metals Alkaline Cleaning Rinse. As discussed 1in
Section III, following alkaline treating, metal parts are rinsed.
Rinses are discharged from alkaline cleaning processes. Water
use, wastewater discharge, and current recycle practices corre-
sponding to this waste stream are summarized in Table V-137.

No samples of alkaline cleaning rinsewater were collected during
the sampling program. However, the Agency assumed that this
stream would have wastewater characteristics similar to alkaline
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cleaning rinsewater in the nickel-cobalt subcategory. These two
waste streams are generated by using water to remove alkaline
cleaning solutions from cleaned metal. The only difference
between the wastewater characteristics of the two streams should
be the metals present. The mass loading (mg/kkg) of refractory
metals 1in refractory metals alkaline cleaning rinsewater should
be similar to the mass loading of nickel 1in nickel alkaline
cleaning rinsewater, and vice versa. Also, the mass loading of
chromium should be insignificant because refractory metals are
seldom alloyed with chromium. The other pollutants in each waste
gtream, and the mass loading at which they are present, should be
similar.

Refractory Metals Molten Salt Rinsewater. As discussed in
Section III, when molten salt baths are used to descale refrac-
tory metal alloys, they are generally followed by a water quench
and rinse step. Water use, wastewater discharge, and current
recycle practices corresponding to this waste stream are summa-
rized in Table V-138.

Table V-139 summarizes the analytical sampling data for priority

and selected conventional and nonconventional pollutants. Six
samples of molten salt rinsewater were collected £from £our
streams at three plants. Elevated concentrations of tantalum

(2.5 mg/l), columbium (2.3 mg/l), chromium (0.400 mg/l), and TSS
(540 mg/l) were detected in the samples.

Refractory Metals Tumbling or Burnishing Wastewater. As dis-
cussed 1in Section III, tumbling is a controlled method of pro-
cessing parts to remove burrs, scale, flash, and oxides as well
as to improve surface finish. Burnishing is the process of
finish sizing or smooth £finishing a workpiece (previously
machined or ground) by displacement, rather than removal, of
minute surface irregularities. Water is used to facilitate
tumbling and burnishing. Water use, wastewater discharge, and
current recycle practices corresponding to this waste stream are
summarized in Table V-140.

Table V-141 summarizes the analytical sampling data for ©priority

and selected conventional and nonconventional pollutants. = Six
samples of tumbling, burnishing wastewater were collected from
four streams at two plants. Elevated concentrations of copper

lead, nickel (103 mg/l), tungsten and TSS (2,700 mg/l) were
detected in the samples.

Refractory Metals Sawing or Grinding Spent Neat Oils. As dis-
cussed 1in Section III, sawing or grinding operations may use
mineral—-based oils or heavy grease as the lubricant required to
minimize friction and act as a coolant, Normally, cutting oils
are not discharged as a wastewater stream. Water use, wastewater
discharge, and current recycle practices corresponding to this
waste stream are summarized in Table V-142. .

Sinc~ none of the plants surveyed reported discharging spent
sawing or grinding neat oils, no samples were collected. f
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Refractory Metals Sawing or Grinding Spent Emulsions. As dis-
cussed 1in Section III, sawing or grinding operations generally
regquire a lubricant in order to minimize friction and act as a
coolant. Oil-water emulsions are frequently used to 1lubricate
sawing and grinding operations. The emulsions are usually
recycled with in-line filtration to remove swarf and batch
discharged periodically 'as their 1lubricating properties are
exhausted.  Water use, wastewater discharge, and current recycle
practices corresponding to this waste stream are summarized in
Table V-143. ‘ A

Table V-144 "summarizes the analytical data for priority metal
pollutants and selected conventional and nonconventional
pollutants. Six samples of sawing or grlndlng spent emulsions
were collected at five plants.

Refractory Metals Sawing or Grinding Contact Cooling Water - As
- discussed in Section 111, a liquid which functions as lubricant
and coolant 1is frequently needed during sawing and grinding.
Water is one type of liquid which may be used. Water use,
wastewater discharge, and current recycle practices correspondlng
to this waste: stream are «ummarlzed in-Table V-145.

Table V-146 summarizes the analytlcal sampling data for priority
and selected conventional and nonconventional pollutants. Two
samples of sawing or grinding contact cooling water were  col-
lected from two streams at two plants. Elevated concentrations
of molybdenum (5,470 mg/l), iron (13.0 mg/l), and TSS (310 mg/1l)
were detected in the samples.

Refractory Metals Sawing or Grinding Rinse. As discussed’,ln
Section III, the formed metals may be rinsed following saw1ng or
grinding to remove the lubricants and saw chips for reprocessing.

Water use, wastewater discharge, and current recycle practices
correspondlng to this waste stream are summarlzed in Table V—147.

At proposal, the Agency assumed that this stream would have
wastewater characteristics similar to sawing or grinding contact
cooling water in this subcategory. After proposal, this assump-
tion was confirmed by plant self-sampling data.

Refractory Metals Dye Penetrant Testing Wastewater. As described
in Section III, testing operations are used to check nonferrous
metals parts for discontinuities that are open to the surface in
the part being tested. Dye penetrant testing operations are
sources of wastewater because the parts must be rinsed following
penetration of the dye so that, wupon inspection, dye will only
remain in the discontinuities. Water use, wastewater discharge,
and current recycle practices corresponding to this waste stream
are summarized in Table V-—-148.

Table V-149 summarizes the analytical sampling data for prlorlty
and selected conventional and nonconventional pollutants. One
sample of dye penetrant testing wastewater was collected during
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the sampling program. Elevated concentrations of nickel (1.6
mg/l), oil and grease (72 mg/l), and TSS (22 mg/l) were detected
in the sample.

Refractory Metals Equipment Cleaning Wastewater. As discussed in
Section III, extrusion and forging equipment may be periodically
cleaned in order to prevent the excessive build-up of o0il and
grease on the dies. Water use, wastewater discharge, and current
recycle practices corresponding to this waste stream are summa-
rized in Table V-150. :

Table V-151 summarizes the analytical data for priority metal
pollutants and selected conventional and nonconventional
pollutants. Three samples of equipment cleaning wastewater were
collected at two plants.

Refractory Metals Miscellaneous Wastewater Sources. As discussed
in Section III, several low volume sources of wastewater were
reported on the dcps and observed during the site and sampling
visits. These sources include wastewater from a post—-oil dip
coating rinse, a quench of extrusion tools, and spent roll
grinding emulsions. Because they generally represent low volume
periodic discharges applicable to most plants, the Agency is
including an allowance for all of these streams under the miscel-
laneous wastewater sources waste stream. Water use, wastewater
discharge, and current recycle practices corresponding to this
waste stream are summarized in Table V-152.

No samples of miscellaneous wastewater sources were collected
during the sampling program. However, the Agency believes that
this stream will have wastewater characteristics similar ‘to
forging contact cooling water in the nickel-cobalt subcategory.
However, the mass loading (mg/kkg) of o0il and grease is expected
to be higher, while the mass loading of TSS is expected to be
lower in miscellaneous wastewater sources than in forging contact
cooling water. In addition, the metals present in the two waste
streams are expected to differ. The mass loading (mg/kkg) ' of
refractory metals in refractory metals miscellaneous wastewater
sources should be similar to the mass loading of nickel in nickel
forging contact cooling water, and vice versa. Also, the mass
loading of chromium should be insignificant because refractory
metals are seldom alloyed with chromium. The other pollutants ‘in
each waste stream, and the mass loading at which they are pres-
ent, with the exception of TSS and o0il and grease, should be
similar.

Refractory Metals Degreasing Spent Solvents. As described 1in
Section III, solvent cleaners are used to remove lubricants (oils
and greases) applied to the surface of nonferrous metals during
mechanical forming operations. Basic solvent cleaning methods
include straight vapor degreasing, immersion-~vapor degreasing,
spray-vapor degreasing, ultrasonic vapor degreas1ng, emulsified
solvent degreasing, and cold cleaning. ‘

Solvents most commonly used for all types of vapor degreasing aré
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trichloroethylene, 1,1,1-trichloroethane, methylene chloride,
perchloroethylene, and various chlorofluorocarbons. Solvent
selection depends on the required process temperature (solvent
boiling point), product dimension, and metal characteristics.
Contaminated 6 vapor degreds1ng solvents are frequently recovered
by distillation.

Since none of the plants surveyed reported discharging spent
degreasing solvents, no samples were collected.

Refractory Metals Wet Air Pollution Control Blowdown. As dis-
cussed in Section III, wet air pollution control devices are
needed to accompany some operations in order to meet air quality
standards. Water use, wastewater discharge, and current recycle
practices corresponding to this waste stream are summarized in
Table V-153. '

Table V-154 summarizes the analytlcal sampling data for priority
and selected conventional and nonconventional pollutants. Two
samples of wet air pollution control blowdown were collected from
two streams at. two plants. Elevated concentrations of lead (0.16
mg/l) and TSS (150 mg/l) were detected in the samples.

Refractory Metals Operations Which Do Not Use Process Water. The
Agency has not established a discharge allowance for operations
which do not generate process wastewater. The following opera-
tions generate no process wastewater, because they use only
noncontact cooling water or because they use no water at all: :

Powder Metallurgy Operatlons (Pressing, Slnterlng)
"Annealing

Soldering

Welding

Screening
- Blending

Straightening

Blastlng. '

Titanium Forming Subcategory

- Titanium Rolling Spent Neat Oils.  As discussed in Section III,
the rolling of titanium products typically requires the use of
mineral oil lubricants. The o0ils are usually recycled with in~
line filtration and periodically disposed of by sale to an oil
reclaimer or by incineration. Because discharge of this stream
is not practiced, 1limited flow data were available for analysis.
Water use, wastewater discharge, and current recycle practices
corresponding tovthis waste stream are summarized in Table V-155.

Since none of . the plants. surveyed reported discharging the
rolling spent neat oils, no samples of this waste stream were
collected. ‘ : C

Titanium Rolling Contact Coollng Water. As discussed in Section
I1i, a  Iiquid whlch functions as a lubrlcant and coolant is
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necessary during rolling to prevent excessive wear on the rolls,
to prevent adhesion of metal to the rolls, and to maintain a
suitable and uniform rolling temperature. Water is one type of
liquid which may be used. Water use, wastewater discharge, and
current recycle practices corresponding to this waste stream are
sunmmarized in Table V-156.

Titanium Drawing Spent Neat Oils. As discussed in Section III,
oil-based 1lubricants may be required in draws which have a high
reduction in diameter. Drawing oils are usually recycled until
their lubricating properties are exhausted. Water use, waste-
water discharge, and current recycle practices corresponding to
this wvaste stream are summarized in Table V-157.

Since none of the ‘plants surveyed reported discharging the
drawing spent neat oils, no samples were collected.

Titanium Extrusion Spent Neat Oils. As discussed in Section III,
ocll-based 1lubricants may be required in extrusions which have a
high reduction in diameter. Water use, wastewater discharge, and
current recycle practices corresponding to this waste stream are
summarized in Table V-158.

Since none of the plants surveyed reported discharging spent
extrusion neat oils, no samples were collected. :

Titanium Extrusion Spent Emulsions. As discussed in Section III,
the extrusion process requires the use of a lubricant to prevent
adhesion of the metal to the die and 1ingot container walls.
Water use, wastewater discharge, and current recycle practices
corresponding to this waste stream are summarized in Table V-159,

No samples of extrusion spent emulsions were collected during the
sampling program. However, to estimate pollutant loads for this
stream, the Agency assumed that discharged titanium extrusion
emulsions would have wastewater characteristics similar ' to
rolling spent emulsions in the nickel-cobalt subcategory. These
two waste streams are generated from operations which use similar
process chemicals for similar purposes (lubrication). The only
difference between the wastewater characteristics of the  two
streams should be the metals present. The mass loading (mg/kkg)
of titanium in titanium extrusion spent emulsions should. be
similar to the mass loading of nickel in nickel rolling spent
emulsions, and vice versa. However, the mass loading of chromium
should be insignificant because titanium is seldom alloyed with
chromium. The other pollutants in each waste stream, and 'the
mass loading at which they are present, should be similar.

Titanium Extrusion Press Hydraulic Fluid Leakage. As discussed

in Section 11I, due to the large force applied by a hydraulic
press, some hydraulic fluid leakage is unavoidable. Water use,

wastewater discharge, and current recycle practices correspondlng
to this waste stream are summarized in Table V-160.

'

Table V-161 summarlzes the analytical data for priority metal
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pollutants and selected conventional and nonconventional
pollutants. One sample of extrusion press hydraulic fluid was
collected at one plant. No pollutants were detected in the
sample above treatable concentrations. :

Titanium Forging Spent Lubricants. As discussed in Section III,
either a water or oil medium can be sprayed onto forging dies for
proper lubrication. Water use, wastewater discharge, and current
recycle practices correspondlng to this waste stream are summa-
rized in Table V-162.

Since none of the plants surveyed reported wastewater discharge
values for forging spent lubricants, no samples were collected.

Titanium Forging Contact Cooling Water. As discussed in Section
III, forging dies may require cooling to maintain the proper die
temperature between forgings. Water use, wastewater discharge,
- and current recycle practices corresponding to this waste stream
are summarized in Table V-163.

~ At proposal, the Agency assumed that this stream  would have
wastewater characteristics similar to forging contact cooling
water in the mnickel-cobalt subcategory. These two waste streams
are generated by using water, without additives, to cool hot

forgings and forging dies. The only difference between the
wastewater characteristics of the two streams should be the
metals present. The mass loading (mg/kkg) of titanium in tita-

nium forging die contact cooling water should be similar to the
mass loading of nickel in nickel forging die contact cooling
water, and vice versa. However, the mass loading of chromium
should be insignificant because titanium is seldom alloyed with’
chromium. The other pollutants in each waste stream, and the
mass loading at which they are present, should be similar. After
proposal, these assumptions were confirmed by plant self-sampling
data.

Titanium Forging Equipment Cleaning Wastewater. Forging equip-

ment may be periodically cleaned in order to prevent the exces-
sive build-up of o0il and grease on the forging die. Water use,

wastewater discharge, and current recycle practices correspondlng
to this waste stream are summarlzed in Table V—164

To estimate pollutant loads for this stream, the Agenpy assumed
that this stream would have wastewater characteristics similar to
forging . contact cooling water in the nickel-cobalt subcategory.
These assumptions were confirmed by plant self-sampling data.

Titanium Forging Press Hydraulic Fluid Leakage. As discussed in
Section III, due to the large force applied by a hydraulic press,
some hydraulic fluid leakage is unavoidable. Water use, waste-
water discharge, and current recycle practices corresponding to
this waste stream are summarized in Table V-165. ‘

One sample of forging press hydraulic fluid leakage was collected
at one plant. An elevated concentration of o0il and grease
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(370,000 mg/l) was detected in this sample.

Titanium Tube Reducing Spent Lubricants. As discussed in Section
III, tube reducing, much like rolling, may require a lubricating
compound in order to prevent excessive wear of the tube reducing
rolls, and to maintain a suitable and uniform tube reducing
temperature. Water use, wastewater discharge, and current
recycle practices corresponding to this waste stream are summa-
rized in Table V-166. '

Table V=167 summarizes the analytical data for priority metal
pollutants and selected conventional and nonconventional
pollutants. Three samples of tube reducing lubricant. were
sampled at three plants.

Titanium Heat Treatment Contact Cooling Water. 'As discussed in
Section III, heat treatment is used by plants in the nonferrous
metals forming category to give the metal the desired mechanical
properties. After heat treatment, the metals must be cooled at a
controlled rate. Contact cooling water may be used for this
purpose. Water use, wastewater discharge, and current recycle
practices corresponding to this waste stream are summarized in
Table V-168.

Table V-169 summarizes the analytical data for priority metal
pollutants and selected conventional and nonconventional
pollutants. Five samples of heat treatment contact cooling water
were sampled at five plants. Elevated concentrations of copper
(11.0 mg/l), zinc (6.7 mg/l), aluminum (24.0 mg/l), iron (440
mg/l), titanium (2.0 mg/l) and TSS (390 mg/l) were detected in
these samples.

Titanium Surface Treatment Spent Baths, As discussed in Section
III, a number of chemical treatments may be applied after the
forming of titanium products. The surface treatment baths must
be periodically discharged after their properties are exhausted.
Water use, wastewater discharge, and current recycle practices
corresponding to this waste stream are summarized in Table V-170.

Table V~171 summarizes the analytical sampling data for prioriﬁy

and selected conventional and nonconventional pollutants. - Three
samples of surface treatment spent baths were collected from
three streams at two plants. Elevated concentrations  of

chromium, titanium (60,300 mg/l), lead (214 mg/l), nickel, zinc
(166 mg/1l), and TSS (3,360 mg/l) were detected in .the samples.

Titanium Surface Treatment Rinse. As discussed in Section III,
rinsing ‘follows the surface treatment process to prevent the
solution from affecting the surface of the metal beyond the
desired amount. Water use, wastewater discharge, and current
recycle practices corresponding to this waste stream are summa-
rized in Table V-172.

Table V-173 summarizes the analytical sampling data for priority
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and selected conventional and nonconventional pollutants. Nine
samples of surface treatment rinsewater were collected from four
streams at two plants. Elevated concentrations of chromium, lead
(5.9 mg/l), nickel, titanium (186 mg/l), and TSS (66 mg/l) were
‘detected in the samples.

Titanium Alkaline Cleaning Spent Baths. Bs discussed in Section
ITI, alkaline cleaning 1is commonly used to clean formed metal
parts. Products can be cleaned with an alkaline solution either
by immersion or spray. Water use, wastewater discharge, and
current recycle practices correspondlng to this waste stream are
summarized in Table V-174.

Table V-175 @ summarizes the analytical data for priority metal
pollutants and selected conventional and nonconventional
pollutants. = Five samples of alkaline cleaning baths were
collected at four plants.  Elevated concentrations of copper (6.3
mg/l), iron (5.4 mg/l), titanium (6.5 mg/l), oil and grease (930
mg/l) and TSS (400 mg/l) were detected in these samples.

Titanium Alkaline Cleaning Rinse. As discussed in Section III,
rinsing’ follows the alkaline cleaning process to prevent the
solution from drying on the product. Water wuse, wastewater
discharge, and current recycle practices corresponding to this
waste stream are summarized in Table V-176.

Table V-177 summarizes the analytical data for priority metal
pollutants and selected conventional and nonconventional
pollutants. Four samples of alkaline cleaning rinsewater were
collected at four plants. Elevated concentrations of copper (6.3
mg/l), and iron (1.9 mg/l) were detected in these samples.

Titanium Molten Salt Rinse. As discussed in Section III, when
molten salt baths are used to descale titanium alloys, +they are
generally followed by a water quench and rinse step. Water use,
wastewater discharge, and current recycle practices corresponding
to this waste stream are summarized in Table V-178.

Titanium Tumbling Wastewater. As described in Section III,
tumbling is 'an operation in which forgings are rotated in a
barrel with ceramic or metal slugs or abrasives to remove scale,
fins, oxides,. or burrs. It may be done dry, with water, or an
aqueous solution .containing cleaning compounds, rust inhibitors,
or other additives. Water use, wastewater discharge, and current
recycle practices corresponding to this waste stream are summa-
rlzed in Table vV-179.

Table V-180 summarizes the analytlcal sampling data for priority
and selected conventional and nonconventional pollutants. One
sample of tumbling wastewater was collected. Elevated concentra-
tions of titanium (156 mg/l), iron (111 mg/l), aluminum (182
mg/l), boron (116 mg/l), fluoride (110 mg/1l), ammonia (34 mg/l),
cyanide (4.1 mg/;), 0il and grease (17 mg/l), and TSS (6,800
mg/l) were detected in the sample.



Titanium Sawing or Grinding Spent Neat Oils. As discussed in
Section IITI, sawing or grinding operations may use mineral-based
oils or heavy grease as the lubricant required to minimize
friction and act as a coolant. Normally, cutting oils are not
discharged as a wastewater stream. Water use, wastewater dis-
charge, and current recycle practices corresponding to this waste
stream are summarized in Table V-181.

Since none of the plants surveyed reported discharging the saw1ng
or grinding spent neat oils, no samples were collected.

Titanium Sawing or Grinding Spent Emulsions. As discussed in
Section 1III, sawing or grlndlng operations generally require a
lubricant in order to minimize friction and act as a coolant.
Water use, wastewater discharge, and current recycle practices
corresponding to this waste stream are summarized in Table V-182.

Table V~183 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. Three
samples of sawing or grinding emulsions and synthetic coolants
were collected from three streams at two plants.

Titanium Sawing or Grinding Contact Cooling Water. As discussed
in Section III, a substance which functions as a lubricant and
coolant is frequently needed during sawing or grinding. Water is
one substance which may be used. Water wuse, wastewater dis-
charge, and current recycle practices corresponding to this waste
stream are summarized in Table V-184.

Table V-185 summarizes the analytical data for priority metal
pollutants and selected conventional and nonconventional
pollutants. One sample of sawing or grinding contact cooling
water was collected at one plant. Elevated concentrations of
magnesium (13.5 mg/l) and titanium (7.06 mg/l) were detected ' in
this sample. .

Titanium Dye Penetrant Testing Wastewater. As discussed ‘in
Section III, testing operations are used to check nonferrous
metals parts for discontinuities that are open to the surface in
the part being t.sted. Dye penetrant testing operations are
sources of wastewater because the parts must be rinsed following
penetration of the dye so that, upon inspection, dye will only
remain in the discontinuities. Water use, wastewater discharge,
and current recycle practices corresponding to this waste stream
are summarized in Table V-186.

Titanium Hydrotesting Wastewater. As discussed in Section III,
titanium tubes can be filled with pressurized water for leak-
testing. Water use, wastewater discharge, and current recycle
practices corresponding to this waste stream are summarized in
Table Vv-187. :

No samples of hydrotesting wastewater were taken, but the Agency
does not believe that using water, without additives, in contact
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with clean metal will contaminaté the water with treatable
concentrations of pollutants. ‘

Titanium Miscellaneous Wastewater Streams. ~As discussed in
Section III, 1low volume sources of wastewater were reported on
the dcps. These sources are saw spillage and tool cleaning

wastewater. Because they generally represent low volume periodic
discharges applicable to most plants, the Agency is including an
allowance for all of these streams under the miscellaneous
wastewater sources waste stream.

No samples of miscellaneous wastewater sources were collected
during the sampling program. However, the Agency believes that
this stream will have wastewater characteristics similar to
forging contact cooling water in the nickel-cobalt subcategory.
The only difference between the wastewater characteristics of the
two streams should be the metals present. The mass loading
(mg/kkg) of titanium in titanium miscellaneous wastewater sources
should be similar to the mass loading of nickel in nickel forging
contact cooling water, and vice versa. The other pollutants in
each waste stream, and the mass loading at which they are pres-
ent, should be similar. ‘

Titanium Degreasing Spent Solvents. As described in Section III,
solvent cleaners are used to remove lubricants (oils and greases)
applied to the surface of nonferrous metals during mechanical
forming operations. Basic solvent cleaning methods include
straight vapor degreasing, immersion-vapor degreasing, spray-
vapor degreasing, ultrasonic vapor degreasing, emulsified solvent
degreasing, and cold cleaning.

Solvents most commonly used for all types of vapor degreasing are
trichloroethylene, l,1,1-trichloroethane, methylene chloride,
perchloroethylene, and various chlorofluorocarbons. Solvent
selection depends on the required process temperature (solvent
boiling point), product dimension, and metal characteristics.
Contaminated vapor degreasing solvents are frequentl recovered
by distillation. . :

Since none of the planfs suryeyed reported discharging spent
degreasing solvents, no samples were collected.

Titanium Wet Air Pollution Control Blowdown. As discussed 1in
Section III, wet air pollution control devices are needed to
accompany some operations in order to meet air quality standards.
Water use, wastewater discharge, and current recycle practices
corresponding to this waste stream are summarized in Table V-188.

Table V-189 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. Two
samples of surface treatment wet air pcllution control blowdown
were collected from two streams at two plants. Elevated concen-
trations * of chromium, nickel, titanium and TSS (40 mg/l) were
detected in the samples. . o




Titanium Operations Which Do Not Use Process Water. The Agency
has not established a discharge allowance for operations which do
not generate process wastewater. The following operations
generate no process wastewater, because they use only noncontact
cooling water or because they use no water at all:

Casting

Shot Blasting
Grit Blasting
Machining
Torching
Deoxidizing
Straightening
Trimming
Piercing
Shearing.

Uranium Forming Subcategory

Uranium Extrusion Spent Lubricants. As discussed in Section III,
the extrusion process requires the use of a lubricant to prevent
adhesion of the metal to the die and ingot container walls. Water
use, wastewater discharge, and current recycle practices
corresponding to this waste stream are summarized in Table V-190.

Since none of the plants surveyed reported wastewater discharge
values for extrusion spent lubricants, no samples were collected.

Uranium Extrusion Tool Contact Cooling Water. As discussed in
Section III, following an extrusion, the dummy block drops from
the press and 1is cooled before being used again. Water 1is
sometimes used to quench the extrusion tools. Water use, waste~-
water discharge, and current recycle practices corresponding to
this waste stream are summarized in Table V-191.

At proposal, the Agency assumed that this stream would have
wastewater characteristics similar to forging contact cooling
water in the nickel-cobalt subcategory. These two waste streams
are generated by using water, without added process chemicals, to
cool metal forming equipment. The only difference between the
wastewater characteristics of the two streams should be the
metals present. The mass loading (mg/kkg) of uranium in uranitm
extrusion tool contact cooling water should be similar to the
mass loading of nickel in nickel forging contact cooling water,
and vice versa. However, there should be no significant mass
loading of chromium in uranium extrusion tool contact cooling
water because uranium is not commonly alloyed with chromium. The
other pollutants in each waste stream, and the mass loading at
which they are present, should be similar. After proposal, these
assumptions were confirmed by plant self-gsampling data.

Uranium Forging Spent Lubricants. As discussed in Section III,
proper lubrication of the dies 1s essential in forging nonferrous
metals. A colloidal graphite lubricant is commonly sprayed onto
the dies for this purpose. Water use, wastewater discharge, and
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current recycle practices correspondlng to this waste stream are
summarized in: Table V-192.

Since none of the plants surveyed reported wastewater discharge
values for forging spent lubricants, no samples were collected.

Uranium Heat Treatment Contact Cooling Water. As discussed in
Section 1III, heat treatment 'is used by plants in the nonferrous
metals forming category to give the metal the desired mechanical
properties. After heat treatment, the metals must be cooled at a
controlled rate. Contact cooling water may be used for this
purpose. Water use, wastewater discharge, and current recycle
practices correspondlng to this waste stream are summarized in
Table V-193.

Table V-194 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. Three
samples of heat treatment contact cooling water were collected
from three streams at one plant. Elevated concentrations of lead
(14.0 mg/l), nickel (2.3 mg/l), wuranium (51.5 mg/l), oil and
grease (84 mg/l), and TSS (100.mg/l) were detected in the sam-
ples.

Uranium Surface Treatment Spent Baths. As discussed in Section
ITI, a number of chemical treatments may be applied after forming
uranium products. The surface treatment baths must be periodi-
cally discharged after their properties are exhausted. - Water
use, wastewater discharge, - and current recycle practices corre-
sponding to this waste stream are summarized in Table V-195.

Table V-196 summarizes the analytical sampling data for priority

and selected conventional and nonconventional pollutants. One
sample of surface treatment spent bath was collected at one
plant. Elevated concentrations of copper (16.0 mg/]), lead
(860.0 mg/l), and aluminum (430.0 mg/l) were detected in the
sample. This sample was not analyzed for uranium but plant

personnel reported that its concentration was about 280 g/1.

Uranium Surface Treatment Rinse. _As discussed in Section 1III,
rinsing generally follows the surface treatment process to
prevent the solution from affecting the surface of the metal
beyond the desired amount. Water use, wastewater discharge, and
current recycle practices corresponding to this waste stream are
summarized in Table Vv-197..

Table V-198 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. Three
samples ' of surface treatment rinse were collected from two
streams at one plant. Elevated concentrations of copper (12.0
mg/l), lead (110.0 mg/l), nickel (3.4 mg/l), wuranium (2,700
mg/l), and TSS (430 mg/l) were detected in the samples.

Uranium Sawing or Grinding Spent Emulsions. As discussed in
Section TIII, sawing or grlndlng operations generally require a
lubricant in  order to minimize friction and act as a coolant.
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The emulsions are typically recirculated, with in-line filtration
to remove swarf, and periodically batch discharged as the lubri-
cating properties are exhausted. Water wuse, wastewater dis-
charge, and current recycle practices corresponding to this waste
stream are summarized in Table V-199.

Table V-200 summarizes the analytical sampling data for priority
and selected conventional and noncénventional pollutants. One
sample of sawing or grinding spent emulsions was collected at one
plant. Elevated concentrations of phenanthrene (32.607 mg/l),
lead (7.3 mg/l), =zinc (7.5 mg/l), wuranium (37.5 mg/l), oil and
grease (7,500 mg/l), and TSS (510 mg/l) were detected 1in the
sample. ‘

Uranium Sawing or Grlndlng Contact Cooling Water. As discussed
in Section III, a substance which functions as a lubricant and
coolant 1is frequently needed during sawing and grinding. Water
is one type of substance which may be used. Water use, waste-
water discharge, and current recycle practices corresponding to
this waste stream are summarized in Table V-201.

No samples of sawing or grinding contact cooling water were col=-
lected during the sampling program. However, to estimate pollu-
tant 1loads for this stream, the Agency assumed that this stream
would have wastewater characteristics similar to sawing or
grinding contact cooling water in the refractory metals
subcategory. The only difference between the wastewater charac-
teristics of the two streams should be the metals present. The
mass loading (mg/kkg) of uranium in uranium sawing or grinding
contact cooling water should be similar to the mass loading of
refractory metals in refractory metals sawing or grinding contact
cooling water, and vice versa. The other pollutants in each
waste stream, and the mass loading at which they are present,
should be similar. v

Uranium Sawing or Grinding Rinse. As discussed in Section III,
following the sawing or grinding operations, the lubricant and
sawing and grinding fines occasionally need to be rinsed off the
formed metal. Water use, wastewater discharge, and current
recycle practices correspondlng to this waste stream are summa-

rized in Table V-202.

No samples of sawing or grinding rinse were collected during the
sampling program. However, to estimate pollutant loads for this
stream, the Agency assumed that this stream would have wastewater
characteristics similar to sawing or grinding contact cooling
water in the refractory metals subcategory. These waste streams
are both derived from sawing or grinding operations, so the only
difference between the wastewater characteristics of the two
streams should be the metals present. The mass loading (mg/kkg)
of wuranium in uranium sawing or grinding rinse should be similar
to the mass loading of refractory metals in refractory metals
sawing or grinding contact cooling water, and vice versa. The
other pollutants in each waste stream, and the mass loading at
which they are present, should be similar.
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Uranium Area Cleaning Washwater. As discussed in Section III,
OSHA requirements dictate area cleaning or floor washing at
uranium forming facilities. Area cleaning helps to minimize
airborne wuranium particles and hence helps control radiation
exposure. Water use, wastewater discharge, and current recycle
practices corresponding to this waste stream are summarized in
Table V-203.

Table V-204 summarizes the analytical sampling data for priority

and selected conventional and nonconventional pollutants. Three
samples of area cleaning wastewater were collected from three
streams at one plant. Elevated concentrations of p-chloro-m-

cresol (15.031 mg/l), -bis(2-ethylhexyl) phthalate (4.879 mg/l),
lead (4.1 mg/l), copper (2.3 mg/l), zinc (11.0 mg/l), wuranium
(130 mg/l), o0il and grease (6,000 mg/l), and TSS (1,600 mg/l)
were detected in the samples. '

Uranium Degreasing Spent Solvents. As described in Section III,
solvent ‘cleaners are used to remove lubricants (oils and greases)
applied to 'the surface of nonferrous metals during mechanical
forming operations. Basic solvent cleaning methods include
straight vapor degreasing, immersion-vapor degreasing, spray-
vapor degreasing, ultrasonic vapor degreasing, emulsified solvent
degreasing, and cold cleaning.

Solvents most commonly used for all types of vapor degreasing are
trichloroethylene, 1,1,1-trichloroethane, methylene chloride;
perchloroethylene, and  various chlorofluorocarbons. Solvent
selection depends on the required process temperature (solvent
boiling point), product dimension, and metal characteristics.
Contaminated vapor degreasing solvents are frequently recovered
by distillation.

Since none of the plants surveyed reported dlscharglng spent
degreasing solvents, no samples were collected.

" Uranium Wet Air Pollution Control Blowdown. As discussed 1in
Section 1III, wet air pollution control devices are needed to
control air emissions from some operations in order to meet air
quality standards. Scrubbers are frequently needed to control
acid fumes from surface treatment operations. Water use, waste-—
water discharge, and current recycle practices corresponding to
this waste stream are summarized in Table V-205.

Table V-206 summarizes the analytical sampling data for priority
and selected conventional and nonconventional® pollutants. One
sample of surface treatment wet air pollution control blowdown
was collected at one plant. Elevated concentrations of zinc (1.1
mg/l), wuranium (1,000 mg/l), and TSS (650 mg/l) were detected in
the sample.

Uranium Drum ‘Washwater. As discussed in Section III, solid waste
from uranium forming operations is stored in drums and shipped to
a low-level radioactive waste landfill. The drums are required
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to be free from external radiocactive contamination prior to
shipment. Drums are washed with socapy water which may be recy-
cled using in-line filtration prior to discharge. Water use,
wastewater discharge, and current recycle practices corresponding
to this waste stream are summarized in Table V-207.

Table V-208 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. One
sample of drum wash water was collected at one plant. Elevated
concentrations of uranium (5.7 mg/l), magnesium (28.6 mg/1l), and
TSS (23 mg/l) were detected in the sample.

Uranium Laundry Washwater. As discussed in Section III, OSHA
requirements dictate employees' clothing must remain on-site.
Therefore, laundry service is provided by the plant. Water use,
wastewater discharge, and current recycle practices corresponding
to this waste stream are summarized in Table V-209.

Table V-210 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. One
sample of laundry wash water was collected at one plant. Ele-
vated concentrations of o0il and grease (42 mg/l) and TSS (11
mg/l) were detected in the sample.

Uranium Operations Which Do Not Use Process Water. The Agency
has not established a discharge allowance for operations which do
not generate process wastewater. The following operations

generate no process wastewater, because they use only noncontact

cooling water or because they use no water at all:

Stationary Casting
Direct Chill Casting
Salt Solution Heat Treatment.

Zinc Forming Subcategory

Zinc Rolling Spent Neat Oils. As described in Section III,
mineral o0il or kerosene-based lubricants can be used in the
rolling of zinc products. The oils are usually recycled with in-
line filtration and periodically disposed of by sale to an oil
reclaimer or by incineration. Water use, wastewater discharge,
and current recycle practices corresponding to this waste stream
are summarized in Table V-211.

Since none of the plants surveyed reported discharging the
rolling spent neat oils, no samples were collected.

Zinc Rolling Spent Emulsions. As discussed in Section III, oil~-
water emulsions are used in rolling operations as coolants and
lubricants. Rolling emulsions are typically recycled using in-
line filtration treatment, with periodic batch discharge of the
recycled emulsion. Water use, wastewater discharge, and current
recycle practices corresponding to this waste stream are
summarized in Table V-212.




No samples of rolling spent emulsions were collected during the
sampling program. However, to estimate pollutant loads for this
stream, the Agency assumed that this stream would have wastewater
characteristics similar to rolling spent emulsions in the lead-
tin-bismuth subcategory. A These two waste streams are generated
by identical physical processes which wuse similar process
chemicals. The only difference should be the identity of metals
present. The mass loading (mg/kkg) of zinc in zinc rolling spent
emulsions should be similar to the mass loading of lead in lead
rolling spent emulsions, and vice versa. The other . pollutants
present in each waste stream, and the mass loading at .which they
are present, should be similar.

Zinc Rolling Contact Cooling Water. As discussed in Section III,
it is necessary to use a lubricant-coolant during rolling to
prevent excessive wear on the rolls, to prevent adhesion of metal
to the rolls, and to maintain a suitable and wuniform rolling
temperature. Water is one type of lubricant—-coolant which may be
used. Water use, wastewater discharge, and current recycle
practices corresponding to this waste stream are summarized in
Table V-213. '

At proposal, the Agency assumed that this stream would have
wastewater characteristics similar to shot casting contact
cooling water in the lead-tin-bismuth subcategory. These two
waste streams are generated by using water, without additives, to
cool hot metal. The c¢nly difference between the wastewater
characteristics of the two streams should be the metals present.
The mass loading (mg/kkg) of zinc in zinc rolling contact cooling
water should be similar to the mass loading of lead in lead shot
casting contact cooling water, and vice versa. The other pollu-
tants present in each waste stream, and the mass loading at which
they are present, should be similar. After proposal, these
assumptions were confirmed by plant self-sampling data.

Zinc Drawing Spent Emulsions. As discussed in Section III, oil-
water emulsions are used for many drawing applications in order
to ensure uniform drawing temperatures and avoid excessive . wear
on the dies and mandrels used. The drawing emulsions are
frequently recycled and batch discharged periodically after their
lubricating properties are exhausted. Water wuse, wastewater
discharge, and current recycle practices corresponding to this
waste stream are summarized in Table V-214.

No samples of drawing spent emulsions were collected during the
sampling program. However, to estimate pollutant loads for this
stream, the Agency assumed that this stream would have wastewater
characteristics similar to rolling spent emulsions in the lead-
tin-bismuth subcategory. These waste streams are generated from
operations using similar process chemicals (oil-in-water
emulsions) for similar ' purposes (lubrication). The only
difference should be the metals present. The mass loading
(mg/kkg) . of =zinc 1in zinc drawing spent emulsions should be
similar to the mass 1loading of lead in 1lead rolling spent
emulsions, and vice versa. The other pollutants present in each
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waste stream, and the mass loading ‘at which they are present,
should be similar. ,

Zinc Direct Chill Casting Contact Cooling Water. As discussed in
Section III, contact cooling water is a necessary part of direct
chill casting. The cooling water may be contaminated by lubri-
cants applied to the mold before and during the casting process.
The cooling water may be recycled. Water use, wastewater dig-
charge, and current recycle practices coxrespondlng to this waste
stream are summarized in Table V-215.

At proposal, the Agency assumed that this stream would have
wastewater characteristics similar to semi-continuous ingot
casting contact cooling water in the lead-tin-bismuth
subcategory. After proposal, these assumptions were confirmed by
plant self-sampling data. These two waste streams are generated
by using water, without additives, to cool cast metal. Since
lubricants may be applied to the casting molds in both processes,
both streams may be contaminated by these lubricants. The only
difference between the waste streams should be the metals pre-
gsent. The mass loading (mg/kkg) of zinc in zinc direct «chill
casting contact cooling water should be similar to the mass
. loading of 1lead in lead semi-continuous ingot casting contact
cooling water, and vice versa. The other pollutants present :in
each waste stream, and the mass loading at which they are pres-
ent, should be similar.

Zinc Stationary Casting Contact Cooling Water. As discussed in
Section III, lubricants and cooling water are usually not
required in stationary casting. Since molten metal 1is poured
into the molds, if contact cooling water is used, it is fre-
guently lost due to evaporation. Water use, wastewater dis-
charge, and current recycle practices corresponding to this waste
stream are summarized in Table V-216.

Since none of the plants surveyed reported discharging the
stationary casting contact cooling water, no samples were col-
lected.

Zinc Heat Treatment Contact Cooling Water. As discussed in

Section 1III, contact cooling water may be used for controlled-
rate cooling of heat-treated metals. Water use, wastewater
discharge, and current recycle practices corra2sponding to this
waste stream are summarized in Table V-217.

At proposal, the Agency assumed that this stream would have
wastewater characteristics similar to continuous strip casting
contact cooling water in the lead-tin-bismuth subcategory. After
proposal, this assumption was confirmed by plant self-sampling
data. . . ,

Zinc Surface Treatment Spent Baths. As discussed in Section III,
a number of chemical treatments may be applied after the forming
of zinc products. The surface treatment baths must be periodi-
cally discharged after their properties are exhausted. Water
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use, wastewater discharge, and current recycle practices corre-
sponding -to this waste stream are summarized in Table V-218.

At proposal, the Agency assumed that this stream would have
wastewater characteristics similar to surface treatment spent
baths in the magnesium subcategory. ~After proposal, this assump-
tion was confirmed by plant self-sampling data.

Zinc Surface Treatment 'Rinse. As discussed in Section 1III,
rinsing follows the surface treatment process to prevent the
solution from affecting the surface of the metal beyond the
desired amount. = Water use, wastewater discharge, and current
recycle practices corresponding to this waste stream are summa-
rized 1n Table V=219,

Table V-220 summarizes the analytlcal sampllng data for  priority
and selected conventional and nonconventional pollutants. One
sample of surface treatment rinse was collected at. one plant.
Elevated concentrations of zinc (42.3 mg/l), chromium (0.160
mg/l), nickel (8.10 mg/l), and TSS (20 mg/l) were detected in the
sample.

Zinc Alkaline Cleaning Spent Baths. As discussed in Section III,
alkaline cleaners are formulations of alkaline salts, water, and
surfactants. - Spent solutions. are -discharged from alkaline
cleaning processes after their properties are exhausted. Water
use, wastewater discharge, and current recycle practices corre-
sponding to this waste stream are summarized in Table V-221.

At proposal, the Agency assumed that this stream would have
wastewater characteristics similar to alkaline cleaning rinse-
water in this subcategory. After proposal, this assumption was
confirmed by plant self- sampllng data.

Zinc Alkaline Cleaning Rinse. As dlscussed in Section ' III,
following alkaline treating,  metal parts are rinsed. Rinses are
discharged from alkaline hleanlng processes. . Water use, waste-
water discharge, and current recycle practices corresponding to
this waste stream are summarized in. Table V-222.

Table V-223 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. One
sample of alkaline cleanlng rinse was collected at one plant.
Elevated concentrations of zinc (1.12 mg/l), cyanide (1.3 mg/l),
0il and grease (23 mg/l), and TSS (90 mg/l) were detected in the
sample. ‘ :

Zinc Saw1ng or Grinding Spent Emulsions. As discussed in Section
III, sawing or grlndlng operations generally require a lubricant
in order to minimize friction and act as a coolant. Oil-water
emulsions are frequently used as lubricants. Water use, waste-
water discharge, and current recycle practices corresponding to
this waste stream are summarized in Table V-224.

At proposal, the Agency assumed that this stream would  have
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wastewater characteristics similar to sawing or grinding spent
emulsions in the nickel~cobalt subcategory. These two waste
streams are generated by identical physical processes which use
similar process chemicals. The only difference should be fhe
metals present. The mass loading (mg/kkg) of zinc in zinc sawing
or grinding spent emulsions should be similar to the mass loading
of nickel in nickel sawing or grinding spent emulsions, and vice
versa. The mass loading of chromium in zinc sawing or grinding
spent emulsions should be insignificant, since chromium is often
alloyed with nickel but not with zinc. The other pollutants
present in each waste stream, and the mass loading at which they
are present, should be similar. After proposal, these assump-
tions were confirmed by plant self-sampling data.

Zinc Degreasing Spent Solvents. As described in Section III,
solvent cleaners are used to remove lubricants (oils and greases)

applied to the surface of nonferrous metals during mechanical

forming operations. Basic solvent cleaning methods include
straight vapor degreasing, immersion-vapor degreasing, spray-
vapor degreasing, ultrasonic vapor degreasing, emulsified SOlVPnt
degreasing, and cold cleaning. .

Solvents most commonly used for all types of vapor degreasing are
trichloroethylene, l,1,1-trichloroethane, methylene <chloride,
perchloroethylene, and various chlorofluorocarbons., Solvent
selection depends on the required process temperature (solvent
boiling point), product dimension, and metal characteristics.
Contaminated vapor degreasing solvents are frequently recovered
by distillation.

Since none of the plants surveyed reported discharging spent
degreasing solvents, no samples were collected. ‘

Zinc Electrocoating Rinse. As discussed in Section III, products
are usually rinsed following electrocoating before they are
subsequently formed. Water wuse, wastewater discharge, and
current recycle practices corresponding to this waste stream are
summarized in Table V-225, :

No samples of electrocoating rinse were collected during the
sampling program. However, the characteristics of the rinse are
expected to include the pollutants present in the electrocoating
bath solution. Electrocoating of copper onto zinc generates
wastewater with significant concentrations of copper and cyanide.

Zinc Operations Which Do Not Use Process Water. The Agency has
not established a discharge allowance for operations which do not
generate , process wastewater. The following operations generate
no process wastewater, either because they are dry operations or
because they use only noncontact cooling water:

Continuous Casting
Melting
Slitting
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" Stamping

Sawing

Homogenizing

Printing

Coating

Drying

Metal Powder Production.

Zirconium-Hafnium Forming Subcategory

Zirconium-Hafnium Rolling Spent Neat OQils. As discussed in
Section III, mineral oil or kerosene-based lubricants can be used
in the rolling of zirconium-hafnium products. The oils are
usually recycled with in-line filtration and periodically dis-
posed of by sale to an o0il reclaimer or by incineration. Water
use, wastewater discharge, and current recycle practices corre-
sponding to this waste stream are summarized in Table V-226.

Since ‘none of the plants surveyed reported discharging the
rolling spent neat oils, no samples were collected.

Zirconium-Hafnium Drawing Spent Lubricants. As discussed 1in
Section 1III, a suitable lubricant is required to ensure uniform
drawing temperatures and avoid excessive wear on the dies and
mandrels used. A wide variety of lubricants can be used. Water
use, wastewater discharge, and current recycle practices corre-
sponding to.this waste stream are summarized in Table V-227.

Since none of the plants survéyed reported discharging the
drawing spent lubricants, no samples were collected.

Zirconium-Hafnium Extrusion Spent Lubricants. - As discussed in
Section 1III, the extrusion process requires the use of a lubri-
cant ‘to prevent adhesion of the metal to the die and ingot
container walls. Water use, wastewater discharge, and current
recycle practices corresponding to this waste stream are summa-
rized in Table V-228.

Since none of the plants surveyed reported discharging the
extrusion spent lubricants, no samples were collected.

Zirconium-Hafnium Extrusion Press Hydraulic Fluid Leakage. As
discussed in Section III, due to the large force applied by a
hydraulic press, some hydraulic fluid leakage is unavoidable.
Water use, ' wastewater discharge, and current recycle practices
corresponding to this waste stream are summarized in Table V-229.

Table V-230 summarizes the analytical data for priority metal
pollutants . and selected conventional and nonconventional
pollutants. One sample of extrusion press hydraulic £luid
leakage was collected at one plant. No pollutants were found in
this sample at treatable concentrations.

Zirconium-Hafnium Swaging Spent Neat Qils. As discussed 1in
Section III, mineral oil can be used in the swaging of zirconium-
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hafnium products. The o0ils are usually recycled with in-line
filtration and periodically disposed of by sale to an o0il
reclaimer or by incineration. Water use, wastewater discharge,
and current recycle practices corresponding to this waste stream
are summarized in Table V-231. ”

Since none of the plants surveyed reported discharging the
swaging spent neat oils, no samples were collected.

Zirconium-Hafnium Tube Reducing Spent Lubricants. As discussed
in Section III, tube reducing, much like rolling, may require a
lubricating compound in order to prevent excessive wear of the
tube reducing equipment, prevent adhesion of metal to the tube
reducing egquipment, and maintain’'a suitable and uniform tube
reducing temperature. Water use, wastewater discharge, and
current recycle practices corresponding to this waste stream are
summarized in Table V-232.

Zirconium-Hafnium Heat Treatment Contact Cooling Water. As
discussed in Section III, heat treatment is used by plants in the
nonferrous metals forming category to give the metal the desired
mechanical properties. After heat treatment, the metals must be
cooled at a controlled rate. Contact cooling water may be used
for this purpose. Water use, wastewater discharge, and current
recycle practices corresponding to this waste stream are summa-
rized in Table V-233.

Table V-234 summarizes the analytical data for priority metal
pollutants and selected conventional and nonconventional
pollutants. Five samples of heat treatment contact cooling water
were collected from three plants. Elevated concentrations of
aluminum (3.0 mg/l), iron (12 mg/l), - magnesium (30 mg/l) and
molybdenum (370 mg/l) were detected in this sample. ‘

Zirconium~Hafnium Surface Treatment Spent Baths. As discussed in
Section III, a number of chemical treatments may be applied after
the forming of zirconium~hafnium products including pickling and
coating. The surface treatment baths must be periodically
discharged after their properties are exhausted. Water use,
wastewater discharge, and current recycle practices corresponding
to this waste stream are summarized in Table V-235.

Table V-236 summarizes the analytical sampling data for priority
and selected conventional and nonconventional pollutants. Three
samples of surface treatment spent baths were collected £from
three streams at two plants. Elevated concentrations of antimony
(6 mg/l), zinc (7.5 mg/l), chromium (24 mg/l), nickel (3.6 mg/l).,
zirconium (3,100 mg/l), and oil and grease (83.9 mg/l) were
detected in the samples.

Zirconium-Hafnium Surface Treatment Rinse. As discussed in
Section III, rinsing follows the surface treatment process to
prevent the solution from affecting the surface of the metal
beyond the desired amount. Water use, wastewater discharge, and
current recycle practices corresponding to this waste stream are
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summarized in Table V-237.

Zirconium—-Hafnium Alkaline Cleaning Spent Baths. As discussed in
Section III, alkaline <cleaners are formulations of alkaline
salts, water, and surfactants. Spent solutions are discharged
from alkaline cleaning processes. Water use, wastewater dis-
charge, and current recycle practices corresponding to this waste
stream are summarized in Table V-238.

Zirconium-Hafnium Alkaline Cleaning Rinse. As discussed in
Section III, following alkaline cleaning, metal parts are rinsed.
Rinses are discharged from alkaline cleaning processes. Water
use, wastewater discharge, and current recycle practices corre-
sponding to this waste stream are summarized in Table V-239.

Zirconium-Hafnium Molten Salt Rinse. As discussed 1in Section
III, when molten salt baths are used to descale zirconium-hafnium
alloys, they are generally followed by a water quench and rinse
step. Water' use, wastewater discharge, and current recycle
practices correspondlng to this waste stream arée summarized in

Table V-240.

No samples of molten salt rinse were collected during the
sampling program. However, to estimate pollutant loads for this
stream, the Agency assumed that this stream would have wastewater
characteristics similar to molten salt rinse in the nickel-cobalt
subcategory. 'These two waste streams are generated from using
water to remove salt solutions from descaled metal. The only
difference between the wastewater characteristics of the two
streams should be the metals present. The mass loading (mg/kkg)
of =zirconium-hafnium in zirconium-hafnium molten salt rinse
should be similar to the mass loading of nickel in nickel molten
salt rinse,: and vice versa. However, the mass 1loading of
chromium should be insignificant because 2zirconium-hafnium is
seldom alloyed with chromium. The other pollutants in each waste
stream, and the mass loading at which they are present, should be

similar.

Zirconium-Hafnium Sawing or Grinding Spent Neat Qils. As dis-
cussed 1in Section III, sawing or grinding operations may use
mineral-based oils or heavy grease as the lubricant required to
minimize friction and act as a coolant. Normally, cutting oils
are not discharged as a wastewater stream. Water use, wastewater
discharge, and current recycle practices corresponding to this
waste stream are summarized in Table V-241.

Since none of the plants surveyed reported discharging the sawing
spent neat oils, no samples were collected.

Zirconium-Hafnium Sawing or Grinding Spent Emulsions. As dis-
cussed 1in Section III, sawing or grinding operations generally
require a lubricant in order to minimize friction and act as a
coolant. Oil-water emulsions are often used as 1lubricants.
Water use, wastewater discharge, and current recycle practices
corresponding to thls waste stream are summarized in Table V-242.
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Zirconium-Hafnium SaW1ng or Grinding Contact Cooling Water. As
discussed in Section 1I1L, a lubricant is frequently needed during
sawing or grinding. Water, without additives, 1is one type of
lubricant which may be used. Water use, wastewater discharge,
and current recycle practices corresponding to this waste stream
are summarized in Table V-243.

No samples of sawing or grinding contact cooling water were col-
lected during the sampling program. However, to estimate pollu-
tant loads for this stream, the Agency assumed that this stream
would have wastewater characteristics similar to sawing or
grinding spent emulsions in this subcategory. These two waste
streams are generated from using a lubricant to saw or grind
zirconium-hafnium. Therefore, the pollutants present and the
mass loadings of pollutants present in these two waste streams
are expected to be similar.

Zirconium-Hafnium Sawing or Grinding Rinse. As discussed in
Section III, following the sawing and grinding operations, the
lubricant and fines from sawing and grinding may need to be
rinsed off the formed metal. Water use, wastewater discharge,
and current recycle practices corresponding to this waste stream
are summarized in Table V-244.

Zirconium-Hafnium Inspection and Testing Wastewater. As dis-
cussed 1in Section III, testing operations are used to check
zirconium-hafnium parts for surface defects or subsurface imper-
fections as well as overall product integrity. Water use,
wastewater discharge, and current recycle practices corresponding
to this waste stream,are summarized in Table V-245.

Table V-246 summarizes the analytical data for priority metal
pollutants and selected conventional and nonconventional
pollutants. Four samples of inspection and testing wastewater
were collected at three plants. No pollutants were found in thlS
sample at treatable concentrations.

Zirconium-Hafnium Degreasing Spent Solvents. As discussed in
Section III, immersion-vapor degreasing is used to clean metal
parts coated with large quantities of o0il, grease, or hard-to-

remove Ssoil. Solvents used may be the same as those used in
straight vapor degreasing. Solutions of organic solvent in water
are also used for degreasing. Water use, wastewater discharge,

and current recycle practices corresponding to thlS waste stream
are summarized in Table V-247.

Zirconium-Hafnium Degreasing Rinse. As discussed in Section III,
it is sometimes necessary to rinse degreased parts with water to
meet certain product specifications. Water wuse, wastewater
discharge, and current recycle practices corresponding to this
waste stream are summarized in Table V-248.

Zirconium-Hafnium Wet Air Pollution Control Blowdown. As dis-
cussed in Section III, wet air pollution control devices are
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needed to accompany some operations in order to meet.air quality
standards. Water use, wastewater discharge, and current recycle
practices corresponding to this waste stream are summarized in
Table V-249.

No samples of wet air pollution control blowdown were . collected
during ' the sampling program. However, to estimate pollutant
loads for this stream, the Agency assumed that this stream would
have wastewater characteristics similar to wet air pollution
control blowdown in the titanium subcategory. The two waste
streams derive from air pollution control devices used to collect
and concentrate airborne particulates. The only difference
between the wastewater characteristics of the two streams should
be the metals present. The mass loading (mg/kkg) of zirconium-
hafnium in zirconium-hafnium wet air pollution control blowdown
should be similar to the mass loading of titanium in titanium wet
air pollution control blowdown, and vice versa. The other
pollutants 1in each waste stream, and the mass 1oad1ng at which
they are pre<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>