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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 413
[FRL 1263-8]

Effluent Guidelines and Standards;
Electroplating Point Source Category;
Pretreatment Standards for Existing
Sources

AGENCY: Environnental Protection
Agency.
ACTION: Final rule.

SUMMARY: This regulation limits the
concentrations or mass and requires
pretreatment of certain pollutants'which
may be introduced into publicly owned
treatment works by operations in the
Electroplating Point Source Category.-
The purpose is to limit those pollutants
which interfere with, pass through, or
are otherwise incompatible with the
operation of such treatment works. The
Clean Water Act requires these
standards to be issued.
DATES: Effective date: The regulations
shall become effective October 9, 1979.

Compliance date: The compliance
date shall be October-12, 1982.
FOR FURTHER INFORMATION CONTACT:
Ernt P. Hall, Effluent Guidelines
Division, (WH-552) Environmental
Protection Agency, 401 M St. S.W.,
Washington, D.C. 20460. (202) 426-2576.
Organization of this Notice

. Legal Authority.
II. Summary of Standards.
Ill. Overview.
IV. Technical Basis for Standards.
V. Upset and Net-Gross Provisions.
VI. Monitoring Requirements.
VII, Economic Impact Analysis.
VIII. Environmental Considerations.
IX. Availability of Documents.
X. Compliance Schedule.
XI. Small Business Administration

Financial Assistance.
. XII. Technical Summary and Basis for

Regulation.
(1) General methodology.
(2) Summary of Technical Analysis.
(i) Subcategorization.
(ii) Origins and Characteristics of Waste

Water Pollutants.
(iii) Treatment and Control Technology.
(iv) Cost Estimates for Control of Waste

Water Pollutants.
(v) Energy Requirements and Nonwater

Quality Environmental Impacts.
XIII. Summary of Public Participation.

SUPPLE MENTARY INFORMATION: On'
March 28, 1974, EPA promulgated a
regulation adding Part 413 to Chapter 40
of the Code of Federal Regulations (39
FR 11510). That regulation (the "Phase I
regulation") with subsequent,
amendments (the "Phase II regulation")
(40 FR 18130, April 24, 1975) established

effluent limitations guidelines for
existing sources in five subcategories,
and standards of performance and
pretreatment standards for new sources
in one subcategory. Revisions and
additions setting forth effluent
limitations guidelines based on "best

I available technology economically
achievable" (BAT), pretreatment
standards for new and existing sources,. and standards of performance for new
sources were also proposed for five
subcategories (60 FR 11515, March 28,
1974 and 40 FR 18140, April 24, 1975).
The history bf rulemaking for the
category by the Agency prior to
December 1976 is described in greater
detail in 41 FR 53018 (December 3,1976).

On December 3,1976, the Agency
suspended the promulgated effluent
limitations guidelines based, on "best
practicable control technology currently
available" (BPT). The effluent
limitations guidelines based on BAT,
new source performance standards, and
pretreatment standards for Subpart A of
the Electroplating Point Source Category
(41 FR 53018) were revoked. The Agency
also withdrew its notices of proposed
rulemaking for the category. (41 FR
53070). The-Agency took this action to
reevaluate the appropriateness of the
limitations and standards established
earlier in light of new data and further
analysis.

On July 12, 1977, the Agency issued
interim final pretreatment standards
which incorporated the additional study
and analysis (42 FR 35834, July 12, 1977).
However, these standards applied only
to cyanide, hexavalent chromium, and
pH and-required plants discharging less
than 152,000 liters (40,000 gallons) per
day to comply only with amenable
cyanide standards. On May 14, 1979
'these standards were suspended (44 FR
15029]. Therefore, as of this date no
pretreatment standards are in effect for
this industry.

On February 14,1978 pretreatment
standards-were proposed that would
require all plants to control hexavalent
chromium, lead, cyanide and cadmium
(43 FR 6560). In addition, plants
discharging more than 38,000 litfrs
(10,000 gallons) per day would be
required to control discharges of
additional metals. The Agency, after
making certain changes in response to
comments received, is promulgating this
regulation in final form.

Pretreatment standards are being
promulgated for process wastewater
pollutants introduced into publicly
owned treatment works (POTW) from

- existing sources which fall within the
following subcategories of the
Electroplating Point Source Category:
Electroplating of Common Metals

Subcategory (Subpart A); Electroplating
of Precious Metals Subcategory (Subpart
B); Anodizing Subcategory (Subpart D);
Coatings Subcategory (Subpart E);
Chemical Etching and Milling
Subcategory (Subpart F); Electroless
Plating (Subpart G) and Printed Circuit
Boards (Subpart H). The content of the
standards is discussed in detail below
under Summary of Standards.
1. Legal Authority

This regulation is being promulgated
pursuant to section 307(b) of the Clean
Water Act, as amended, 33 U.S.C.
§ 1317(b) (the Act), which requires the
establishment of pretreatment standarda
for pollutants introduced Into publicly
owned treatment works. This regulation
is also being promulgated in compliance
with the Settlement Agreement In
Natural Resources Defense Council Inc,
v. Train, 8 ERC 2120 (D.D.C. 1978), as
modified March 9, 1979.
II. Summary of Standards

This regulation establishes"categorical" pretreatment standards,
containing specific numerical limitations
based on an evaluation of available
technologies in a particular industrial
subcategory. The ppecific numerical
limitations -are arrived at separately for
each subcategory, and are imposed on
pollutants which may interfere with,
pass through, or otherwise be
incompatible with publicly owned
treatment works (POTW). For plants
with a daily flow of 38,000 liters (10,000
gallons) per day or more, the
promulgated standards specifically limit
indirect discharges of cyanide and the
following metals: lead, cadmium,
copper, nickel, chromium, zinc, and
silver. Additionally, these regulations
limit total metal discharge which is
defined as the sum of the individual
concentrations of copper, nickel, chrome
and zinc.For plants with a daily process
wastewater flow of less than 38,000
liters (10,000 gallons), these standards
limit only lead, cadmium, and cyanide in
order to limit the closure rate in the
industry while contributing to significant
environmental improvement,

The hexavalent chromium limitations
which appeared in the proposed
regulation have not been included in this
final regulation. The Agency believes
that hexavalent chromium limitations
are probably unnecessary where total
chromium limitations are established.
Accordingly, plants discharging 10,000
gallons per day or more will be required
to meet a tetal chromium limitation as
originally proposed. The Agency also
has eliminated the hexavalent chromium
limitation for plants discharging less
than 10,000 gallons per day, This was
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done in order to help reduce the cost of
this regulation to the industry. The
Agency believes that in most instances
the environmental effect of eliminating
this requirement will not be significant.

Alternative mass-based standards
which are equivalent to the
concentration-based standards are also
set forth in this regulation. These
optional standards may-eplace the
concentration standards where mutually
agreed to by the discharger and the
publicly owned treatment works. The
methodology which was used to develop
these limitations is set forth in the
Development Document.

Optional TSS limitations have been
promulgated by the Agency to reduce
self-morntoring costs. TSS and pH
limitations replace the Cu. Ni. Cr, Zn,
and total metal limitations. Indirect
dischargers using this optional limitation
are prohibited from using strong
chelating agents, must reduce
hexavalent chromiumwastewaters, and
are required to neutralize their
wastewater streams 'with calcium oxide
or caldium hydroxide.

The present regulation should be read
in conjunction with the General
Pretreatment Regulation, 40 CFR Part
403, 43 FR 27736 (June 26. 1978). That
regulation governs abnormal discharges
which interfere -with publicly owned
treatment works and establishes
mechanisms and procedures for
enforcing national categorical
pretreatment standards for existing and
new sources. The General Pretreatment
Regulation prohibits discharges into a
POTW with a pH lower than 5.0 and
discharges of such volume or strength as
to cause POTW interference. These
provisions require indirect dischargers
of less than 10,000 gallons per day to
install pH control and to slowly bleed
their toxic waste batch dumps into a
POTW.

m. Overview
These pretreatment standards cover

all firms performing operations in the
Electroplating Point Source Category
that introduce effluentinto publicly
owned treatment works. These
operations include electroplating,
anodizing, conversion coating,
electroless plating, chemical etching and
milling, and the manufacture of printed
circuit boards. These standards cover
both firms performing these processes
as their primary line of business and so-
called captive operations that perform
theseprocesses as part of the
manufacture of a product. The plants
covered by these regulations are found
throughout the United States but are
concentrated in heavily industrialized
areas.

The printing and publishing industry
(SIC 2700) and the iron and steel
industry (SIC 3300) are excluded from
this pretreatment regulation even though
they perform similiar operations. Future
electroplating point source category
regulations are expected to cover
electroplating operations in these
industries as well.

The standards require limitations on
the discharge of pollutants that are toxic
to human beings as well as to aquatic
organisms. These pollutants include
cadmium, lead, chromium, copper,
nickel, zinc, silver, and cyanide. The
Agency has put a high priority on the
reduction of these pollutants from the
nation's waters., primarily because of
their toxic nature.

These standards cover a large number
of indirect discharges that account for a
significant amount of the toxic
substances under consideration entering
the environment. Revised estimates by
the Agency indicate that compliance
with these standards could prevent up
to 140 million pounds per year of toxic
pollutants from entering the ambient
waters or concentrating in the sludge
from municipal treatment systems.

The Agency's estimate of the quantity
of metal pollutants which would be
prevented from being discharged into
POTWs by this regulation has increased
from 40000,QOO to 140,000,000 pounds
per year. This revised estimate is based
on projected mean concentrations of
each pollutant removed as a result of
compliance with the regulation. This
estimate increased because of a
substantial increase in calculated
industrial process flow for the plants
affected by this regulation and the use
of mean instead of median raw waste
pollutant values. The Agency's estimate
of pollutants discharged to POTWs
indicates that electroplating is a major
contri1utor of these pollutants to
POTWs.

However, this environmental
improvement is not attained without a
significant economic impact. Economic
analyses by the Agency indicate that
many firms whose primary business is
metal finishing or printed circuit board
manufacturing are vulnerable to adverse
economic impact.

After considerable restudy and based
on public comments, the Agency
believes it has found methods of
reducing the projected economic impact
of these pretreatment standards without
seriously compromising the
environmental improvement that this
regulation would accomplish. Most
importantly, plants whose metal
finishing process wastewater flow is
less than 10,000 gallons per day must
meet a less stringent level of control

than do plants with greater flows.
Because of their high toxicity however,
cadmium, lead, and cyanide are
controlled for all flows. Reducing the
requirements on these smaller facilities
(or facilities with smaller flows)
significantly reduces the projected
economic impact of the standards while
relaxing controls on less than three
percent of the flow to publicly owned
treatment works.

Nonetheless, the projected economic
impacts of these standards are a major
concern to the Agency. The potential
adverse effects of this regulation can be
substantially reduced through the use of
Small Business Administration
economic injury loans.

The Agency has been working with
the Small Business Administration to
insure that loans and other financial
assistance programs will be available to
eligible firms affected by these
standards.

On December 27,1977, the President
signed the Clean Water Act. P.L. 95-I7=,
91 Stat 1566, which made significant
changes in the Federal water pollutfon
control laws. Included in the
amendments is a provision allowing,
under certain conditions, a variance
from categorical pretreatment standards
based on pollutant removal by
municipally owned treatment works.
This amendment to Section 307(b) of the
Federal Water Pollution Control Act
Amendments of 1972, P.L 92-500,
provides:

"If, in the case of any toxic pollutant
under subsection (a] of this section
introduced by a source into a publicly
owned treatment works, the treatment
by such works removes all or any part
of such toxic pollutant and the discharge
from such works does not violate that
effluent limitation or standard which
would be applicable to such toxic
pollutant if it were discharged by such
source other than through a publicly
owned treatment works, and does not
prevent sludge use or disposal by such
works in accordance with sectidn405 of
this Act, then the pretreatment -
requirements for the sources actually
discharging such toxicpollutant into
such publicly owned treatmentworks
may berevised by the owner or operator
of such works to reflect the removal of
such toxic pollutant by such -works."

The list of toxic pollutants specified
under section 307(a) is a list of
pollutants reprinted in the House of
Representatives Committee Print No.
95-,3= which includes all the pollutants
controlled by present pretreatment
regulations. Information on how removal
allowance may be obtained can be
found in the General Pretreatment
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Regulations, 40 CFR Part 403, 43 FR
22736 (June 26, 1978).

IV. Technical Basis for Standards

The technical analysis upon which
this regulation is based includes an
identification of the principal
wastewater pollutants generated by this
category, a consideration of the extent
to which these pollutants pass through
publicly owned treatment works or are
incompatible with publicly owned
treatment works, and a study of the
various pretreatment technologies which
are available for controlling the
discharge of such pollutants.
Information gathered in a technical
study of direct and indirect dischargers
for this category was the primary basis
for assessing available pretreatment
technologies. Data gathered earlier in
support of th6 direct discharge
limitations under sections 301 and 304
as well as data submitted by industry
were used also. The data and the
analysis used in developing these
limitations are summarized in Section
XII. The details of these studies are set
forth in the '.Development Document for
Existing Source Pretreatment Standards
for the Electroplating Point Source
Category" (the Development Document).
V. Upset and Net-Gross Provisions

The Upset provision contained in this
regulation was modeled after § 122.14(1)
of the National Pollutant Discharge
Elimination System (NPDES)
regulations, 40 CFR Part 122. An
explanation of § 122.14(1) is contained
in the preamble to the NPDES
regulations, 44 FR 32863 (June 7, 1979].
The primary difference between the two
regulations is that in the electroplating
pretreatment regulation an Industrial
User must submit notice of an upset to
its POTW and Control Authority. In the
NPDES regulation, a direct discharger
notifies the Regional EPA Administrator
or the Director of the State water
pollution control agency of an upseL

The net-gross provision contained
herein was modeled after § 122.16(e)
and (f) of the NPDES regulations. An
explanation of § 122.16(e) and (f) is
contained in the preamble to the NPDES
regulations, 44 FR 32865 (June 7, 1979).
The primary difference between the two
regulations is procedural: Industrial
Users apply to EPA for net-gross credits
within sixty days after the applicable
categorical pretreatment standard is
promulgated, whereas direct dischargers
apply for credits at the time they apply
for NPDES permits. For purposes of this
provision, no net-gross credit shall be
given for pollutants found in city water
even if the water originates from the

same source to which the User's POTW
discharges..

VI. Monitoring Requirements
The Agency is specifying self-

monitoring requirements as a part of the
regulation for this categorj. The
meaning of "average performance" is
also detailed and provision is made for
calculating performance requirements as
a function of the number of samples
taken during the sample period.

The self-monitoring frequently
required for individual dischargers is a
function of the plant's electroplating
wastewater discharge. The minimum
self-monitoring frequency requirement
varies from once per month for plants
discharging less than 38,000 liters (10,000
gallons) per day to three times per week
for plants discharging more than 950,000
liters (250,000 gallons) per day. The
minimum self-monitoring frequency
requirements were set to minimize
economic impacts while maximizing the
control of discharges.

As a part of the Agency's approach to
self-monitoring, the Agency is also
defining average performance
requirements. The Agency originally had
proposed daily maximum limitations
and 30 day average limitations.
Comments from both dischargers and
publicly owned treatment works
operators indicated a great deal of
uncertainty as to the application of the
30 day limitation and the associated
self-monitoring cost. Since the self-
monitoring requirements are now part of
the regulation and do not require self-
monitoring for 30 consecutive days, a
great deal of attention was directed to
defining "average limitations". The new
mechanism for determining average
limitations makes the average limitation
a function of the number of sa~nples
included in the average. This approach
is consistent with the statistical method
used for determining the limitations and
with the statistical principle that the
fewer the number of measurements in a
sample, the more variable will be the
average of the measurements.
Mathematically, the standard deviation
of sample means is inversely
proportional to the square root of the
number of measurements in the sample.
A table has been provided to allow the
POTW and the discharger to calculate
an appropriate average limitation for
each pollutant for any number of
individual self-monitoring samples.

Some commenters asked that average
limitations be eliminated entirely. This
alternative was rejebited because it
would lessen the extent of real control
over the operation of the treatment
systems. It is axiomatic that an average
is more representative of the overall

operation of any system than is a single
measurement. Statistically, the more
measurements in an average, the greater
the "power" of statistical tests. From a
regulatory standpoint it is desirable to
develop measures of plant performance
with the maximum power or statistical
usefulness in drawing conclusions about
the overall performance of the system,

Average limitations calculated
through use of the table provided in the
regulation are of equal stringency. Thus,
a treatment system capable of meeting
the average limitation for thirty samples
should also meet a limitation calculated
on the basis of six samples.

The method developed for calculating
average limitations for numbers of
samples can be used by the POTW,
State, or mimicipality to develop local
limitations. At a minimum, the local
control authority must set average
limitations based on the minimum
number of self-monitoring samples
required to be taken per month. In
addition, the local authority and the
discharger must calculate and apply
average limitations based on the actual
number of samples taken per month. If
the discharger chooses to take more
samples than the minimum number
required, then he must report all
samples and meet limitations based on
the actual number of samples.
VII. Economic Impact Analysis

Executive Order 12044 requires EPA
and other federal agencies to perform
regulatory analyses of certain
regulations, 43 FR 12661, March 23,1978.
EPA's proposed regulations for
implementing Executive Order 12044
require a Regulatory Analysis for major
significant regulations involving annual
compliance costs of $100 million or
more, or meeting other specified criteria,
43 FR 29891, July 11, 1978, When these
criteria are met, the proposed
regulations require EPA to prepare a
formal Regulatory Analysis, including
an economic impact analysis and an
evaluation of regulatory alternatives,
such as: 1) alternative types of
regulations; 2) alternative stringency
levels: 3) alternative timing; and 4)
alternative methods of ensuring
compliance,

Sectien 6(b) (6) of Executive Order
12044 exempts from the requirements of
the order regulations "that are issued in
response to an emergency or which are
governed by short-term statutory or
judicial deadlines." The pretreatment
standards for electroplaters are subject
to a court ordered requirement of
promulgation by May 15, 1977, NRDC V.
Train, 8 ERC 2120 (D.D.C. 1976). Further
delay in the promulgation of these
standards would not be in the Interest of
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the environment or the Nation. and
would subject the Agency to a possible
citation for contempt of court.
Accordingly, the pretreatment standards
for existing sources in the electroplating
point source category are exempt from a
formal Regulatory Analysis, as decided
by the Director of the Office of Analysis
and Evaluation. Nonetheless, this
rulemaldng satisfies most of the
substantive requirements for a
Regulatory Analysis. Although the Clean
Water Act does not require
consideration of alternative timing, or
alternative methods of ensuring
compliance, EPA has considered
alternative stringency levels, and
alternative types of regulations.
Moreover, the Agency has performed a
detailed analysis of the economic
impacts of the regulation. A complete
description of the analysis is set out in a
report entitled -Economic Analysis of
Pretreatment Standards for Existing
Sources in the Electroplating Point
Source Category" (August, 1970). This
document is available on request from
Ms. Sandra Jones, Office of Analysis
and Evaluation [WH-586), US.
Environmental Protection Agency, 401 M
St. S.W., Washington, D.C. 20460.

[a) Background.-he primary
financial data for this analysis were
supplied by respondents to surveys of
over 11,000 establishbients identified as
engaged in electroplating operations by
Dun & Bradstreet lists, Underwriters
Laboratories lists, or in the subscription
list of a major trade journal Over 2,00
responses to these surveys were coded
for analysis by a computer program to
determine the impacts of compliance
with the regulations on the respondents'
short-term viability and longterm
profitability.

The computer program was used to
compare the investment requirements
for compliance, and associated annual
costs, with balance sheet and incomd
'statement information to determine the
projected financial status of the plants
after all compliance requirements had
been met. If the plant's estimated
profitability, after compliance, was
negative, or if the projected debt
retirement burden, after investment, was
too high to be paid out of the annual
cash flow, the computer analysis
indicated that the plant was a candidate
for closure.

To guide the choice of parameters and
assumptions for the economic analysis,
the Agency and its contractors
consulted with bankers, equipment
suppliers, municipal government
officials, economic development experts,
municipal treatment works officials,
professional groups, and electropiaters

in three communities where
pretreatment ordinances similar to
EPA's proposed regulations were in
effect. The communities were: Grand
Rapids, Michigan; Muncie, Indiana; and
Waterbury, Connecticut.

Although the data gathered in these
three cities were not intended to verify
the economic analysis of the national
impacts of the pretreatment standards,
they did indicate that the assumptions
used in the analysis were substantially
correct. A full description of the
Agency's findings in the three cities is
presented in a report entitled "Analysis
of Economic Impacts of Pretreatment
Ordinances on the Metalfiriishing
Industry in Three Communities"
(October 21, 1977). This document is
available on request from Ms. Sandra
Jones, Office of Analysis and Evaluation
(WH-586), U.S. Environmental
Protection Agency, 401 M St., S.W.,
Washington, D.C. 20460.

Table 1 shows the preponderance,
among indirect dischargers, of
production employment, value of metal
finishing services, and process water
flow, in the captive sector of the
industry.

(c) Costs. The economic analysis
considers two cost components. The
first is the capital cost, or the amount of
investment required for installation of
pollution control equipment to comply
with the regulations. Capital cost
estimates are based on the total cost of
equipment that the Agency estimates
will enable a discharger to meet the
pretreatment standards, including the
planning required to design a treatment
system, and the installation of the
system itself. To the extent that there
are other less expensive systems, not
considered by the Agency, that will
achieve the same treatment levels at
less cost, the Agency's estimated capital
costs are an overstatement of the capital
outlays that dischargers in the industry
will face. Capital costs shown bere are
based on extensive observation of
equipment in place in the industry, and
on manufacturers' quotations for design,
supply and installation of treatment
equipment

The second relevant cost component

(b) Coverage of the reguatia s-
These pretreatment standards for plants
discharging to publicly owned treatment
works (POTW) apply to three groups of
electroplating operations: 1]
Independent shops performing the metal
finishing processes covered by the
regulations as their primary line of
business (job shops]; 2} Independent
manufacturers of printed circuit boards
(printed board manufacturers]; and 3)
Captive establishments performing the
regulated processes as part of the
manufacture of some product by the
same firm (captive shops). S.mmary
statistics on the job shops, printed board
manufacturers, and captive shops that
discharge to publicly owned treatment
works are presented in Table 1 below.
For captive shops, which do not sell
their services to other firns, the average
value added by metal finishing is shown
in place of sales.

is the total annual cost of compliance for
each plant. The annual cost is the sum of
all the outlays required in each year for
operation and maintenance (O&MA of
the pollution control system, sludge
disposal, energy usage associated with
the operation of the system. and
principal and interest payments on the
initial investment The annual costs
shown below are adjusted for the tax
reductions associated with reduced
profitability of the plant

Table 2 presents the estimated total
capital and annual costs of compliance
with the regulations, for all indirect
dischargers in each of the three sectors
described above, and for all indirect
dischargers in the electroplanting point
source category. These costs represent
the increments between reported levels
of treatment in the industry and levels
required by the pretreatment standards.
In Table 2, and throughout this report,
all costs are expressed in 1976 dollars.

Table 2.-Esflef dCal aWdAnaal Casts of

can ,w iunctdoluxl

cap cost Anri-a cost

Job MUM 17.0 S2.o00

Table t-amay7zssdieTree b~o'.~y Sactos (bAuctshs- I

Numet otf n .- , 2,734 327 4722
Total Empipymet (1.0=0s) 62. 206 Z,30
Total ftod.xjn Emplwt (I.C0o's) .4&8 T1.9 87.0
Total Sane (maon of dotaz p e Td 9 494 5.G77
Tobi Process Witle Flow (r~4o 965cms per da) 88. 6.1 1.163
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Table 2.-Esimated Capital andAnnual Costs of
Compliance-Continued

[In thousands of dollarsi ,

Capital cost Annual cost

Captive Shops . ............................... 1.134,400 424,600

Total All Regulated Facilities. 1.340,500 493,900

As Table 2 demonstrates, a large
proportion of the capital and annual cost
of compliance is incurred in the captive
sector of the industry. Captive shops are
projected to spend more than five times
the amounts required of all independent
shops combined, for both the initial
investment in equipment and the
subsequent annual costs of compliance.
This disparity reflects the much larger
flows from production processes in
captive plants, and the consequent
higher average cost of installation of
larger tanks and treatment facilities. The
average estimated capital cost for
captive shops is $240,000, and the
average estimated capital cost for job
shops is $87,400.

(d) Impacts on the Job Shop Sector.
Independent metal finishing job shops
may suffer significant adverse economic
impacts as a result of the regulations.
EPA estimates that 587 metal finishing
job shops, employing 9,653 .workers, may
close as a result of the regulations. This
represents 19.9 percent of the job shops
in the industry (21.5 percent of the
indirect dischargers), and 13.9 percent of
the employment in the job shop sector
(15.4 percent of employment in job shops
that discharge to publicly owned
treatment works).

Industry has criticized certain
assumptions used in EPA's economic
model, claiming that if more realistic
assumptions were made, closure rates in
the job shop subcategory would be
between 30 percent and 60 percent or
higher. These estimates were derived by
selectively changing lpsumptions which
industry argues minimize closures while
ignoring others which maximize
closures. Moreover, industry estimates
do not consider the potential effect of
SBA loans, which could reduce closures
in the job shop sub'bategory to as low as
5.4 percent.

EPA's economic model, like all
models, is a simplification of reality to
allow an estimation of economic
impacts. The 19.9 percent closure rate
EPA estimates is an approximation, not
a "worst case" outside limit.
Nevertheless, due to the use of some
very conservative assumptions and the
enormous potential impact of SBA
assistance, which EPA did not even
consider in its model, there is no reason
to conclude that real world closures will

be as high as those predicted by
industry.

Because of the wide variety of
products plated, the proportion by which
production in the industry might decline
as a result of the regulation would have
little meaning. The 587 plants that are
projected possibilities for closure,
however, represent $251 million in sales,
12.4 percent of estimated sales for all
job shops (13.3 percent of the sales of
indirect dischargers). The job shops
projected to close account for only four
percent of the profits before tax
generated by indirect dischargers in the
job shop sector, although profits in
plants that do not close will also
decline, in the short run, as a result of
compliance with the-regulations.

The average price of electroplating
services from job shops is expected to
rise by approximately 7.0 percent as a
result of the regulations.
(e) Impacts on the printed board

manufacturers.-The impacts of the
regulations on the manufacturers of
printed circuit boards are not expected
to be as great as on the job shops. The
Agency estimates that 10 manufacturers
of printed circuit boards, employing 321
workers, may close. These plants are 2.5
percent of all printed circuit board
manufacturers (3.1 percent of the printed
circuit board indirect dischargers),"and
represent 1.3 percent of employment in
this sector (1.6 percent of employment in
printed board plants that discharge to
publicly owned treatment works).

The price of printed circuit boards is
expected to rise by approximately 1.7
percent as a result of the increase in
,production costs caused by the
ftreatment requirements of the
regulations.

(D9 Impacts on.captive shops.-
Captive shops in the industry are not
expected to suffer severe adverse
impacts from the regulations. None of
the plants where metal finishing
operations occur is projected to close as
a result of the regulation; however,
captive plating lines in as many as 140
plants may be shut down, as the plants
turn to job shops for their supply of
plating services. These 140 plants
employ approximately 2,610 metal
finishing workers, or about 2.2 percent
of the wet metal finishing employees in
the captive sector (3.0 percent of
employees in captive shops that are
indirect dischargers).

The final cost of production of those
products produced by firms with captive
operations is expected to rise by one
percent or less as a result of the
regulations.

(g) Combined impacts of the
regulations.-It is difficult to combine
most of the impacts described above

into a single set of statistics that would
express the effects of the regulations on
the electroplating point source category
as a Whole. Potential plant closures, for
instance, are meaningful as a measure of
impact only for independent job shops
and printed board manufacturers. One
parameter that can be used to judge the
aggregate impacts of the regulation is
the percentage employment loss for the
industry as a whole. The total number of
jobs that may be affected Is 12,584. This
represents 5.9 percent of the 214,000
estimated employees in the category.
There are 94,000 total employees In the
independent firms plus 120,000 metal
finishing eriployees in the captive
shops. Among indirect dischargers, the
projected employment impact is 8.6
percent of 146,000 jobs.

(h) Limits of the analysis.-The
discussion above has mentioned some
of the limitations, such as the difficulty
of estimation of production impacts, that
are inherent in the economic analysis of
the electroplating industry, Beyond
these, there are two major drawbacks to
the plant-level financial analysis
.performed by the Agency. They are in
the estimation of employment and price
effects.

The Agency's estimate of employment
impact due to the regulation is based on
the employment represented by the
plants that are projected to close.
Because the Agency's analysis
concentrates on the ability of Individual
plants to bear the costs of compliance, it
cannot compare market equilibrium '
price and production levels before and
after compliance. Therefore, the Agency
cannot predict the growth effects on
plants that successfully comply with the
pretreatment standards.

In the past, however, the demand for
electroplating services has appeared to
be extremely price inelastic, and
growing, because of the small
percentage of cost of production that
electroplating represents for all of the
products that require metal finishing,
and because of the lack of alternatives
to the metal finishing production step.
This strong demand suggests that the
customers of any plating shops that
close are likely to turn to suviving metal
finishers for their plating services, and
that these finishers will increase
production and employment in response
to their new customers' requests. Any
increase in employment due to this
process will reduce the net employment
loss in the industry below the gross
projected employment losses described
above.

Because electroplating represents only
a small portion of the final product cost,
the price increases described above arb
overstatements of the percentage
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increases in the prices of the finished
goods. The cost of plating does not
exceed 6 percent of the aggregate cost of
production in any manufacturing sector.
This means that an increase of 7.0
percent in plating costs, as projected
above for job shops, translates into an
increase of less than 0.5 percent in the
prices of the products that job shops
plate.

{i) SBA financial assistance.-All of
the estimated impacts of the regulations
on job shops and printed circuit board
manufacturers can be dramatically
reduced by federal financial assistance
programs for small business. The plant
closures projected in the economic
analysis result from the unavailability of
long-term financing and high
commercial interest rates, which lead to
annual carrying costs on loans which
are larger than can be supported by the
plants' annual cash flow. SBA Economic
Injury Loans, for which almost all
electroplating job shops qualify, are
available at interest rates substantially
below commercial rates, and for periods
up to 30 years. Details of the SBA loan
program are presented in Section XI of
this document.

To test the effect of Economic Injury
Loans, EPA reestimated the impacts of
the regulations, assuming availability of
20-year loans (to correspond to the
average lifetime of pollution abatement
equipment), at an interest rate of 6.75
percent. This sole change in the
assumptions of the analysis reduced the
projected closures in the job shop sector
from 19.9 to 5.4 percent of the firms, and
projected employment loss from 13.9 to
6.7 percent of the jobs. In absolute
terms, SBA loans could reduce the
number of projected job shop closures
from 587 to 148, and the estimated
employment loss in the job shop sector
from 9,653 to 4,670.

The economic impacts of these
pretreatment standards clearly depend
in large measure on the effective
delivery of Economic Injury Loans to
electroplaters. The Environmental
Protection Agency has worked closely
with the SBA to ensure that these loans
are delivered expeditiously. Future
efforts to facilitate the delivery of SBA
loans will include the expansion of a
current memorandum of understanding
with SBA adding specific references to
steps that will be taken to aid
electroplaters. In addition, the Agency is
examining private sources of expertise
in SBA programs to develop a

-mechanism for dissemination of
information about the Economic Injury
Loan Program and to provide all
assistance necessary to secure prompt

delivery of investment capital to eligible
electroplating firms.

VIII. Environmental Considerations
The Electroplating Point Source

Category consists of an estimated 9400
firms discharging effluent from metal
finishing processes either directly to the
Nation's waters or indirectly through
publicly owned treatment works
(POTWs). Of these, an estimated 6600
discharge approximately one billion
gallons a day of metal finishing process
water to publicly owned treatment
works and are covered by these
pretreatment standards.

The pollutants discharged by these
plants include the following substances
toxic to human beings and aquatic
organisms: cadmium, lead, chromium
(both hexavalent and trivalent), copper,
nickel, zinc, silver, and cyanide. These
pollutants are only partially removed by
municpal treatment systems and pass
through to the Nation's waters in
varying degrees. The fraction of the
metals that does not pass through the
municipal system concentrates in the
municipal sludge where it hampers the
use of the sludge as fertilizer and soil
conditioner. These pollutants can also
interfere with the efficient operation of
the publicly owned treatment works.

The Nation's water quality will be
improved by these standards. Cities that
have promulgated and enforced similar
regulations on metal finishers in the past
report substantial reductions in toxic
pollutants.

Environmental considerations are
discussed in more detail in the section
entitled Technical Summary and Basis
for Regulations under subsection (2](ii)
of Section XII below entitled, "Origins
and Characteristics of Wastewater
Pollutants."

IX. Availability of Documents
The EPA technical and economic

reports which support this regulation are
available for inspection at the EPA
Public Information Reference Unit,
Room 2922 (EPA Library), Waterside
Mall, 401 M St., S.W., Washington, D.C.
20460, at all EPA Regional Offices, and
at State Water Pollution Control Offices.

Copies of the technical development
document will be available from the
Superintendent of Documents,
Government Printing Office,
Washington, D.C. 20402. Copies of the
economic analysis document will be
available through the National
Technical Information Service,
Springfield, Virginia 22151.
X. Compliance Schedule

Section 307(b) of the Clean Water Act
specifies "a time for compliance not to

exceed three years from the date of
promulgation" of the standard. Because
of the high projected economic impact of
these pretreatment standards, the
Agency believes that the maximum
compliance deadline as set forth in
section 307(b) should apply. The-time for
compliance with these categorical
pretreatment standards will thus be
three years from the effective date of
these regulations. States or local
governments may wish to adopt the
substantive pretreatment standards and
make these standards part of the state
laws or local ordinances.

X. Small Business Administration
Financial Assistance

The analysis of the economic impact
of these pretreatment standards
indicates that Small Business
Administration (SBA) financial
assistance could significantly reduce the
adverse impact of these standards. EPA
estimates that the projected closure
rates for metal finishing job shops of
19.9 percent could possibly be reduced
to 5.4 percent by the use of available
SBA loan programs by firms that meet
applicable criteria. This would prevent
the closing of 439 firms and loss of 4,923
jobs. The Agency has been working with
the Small Business Administration to
insure that these benefits of fewer
closures will be realized. The intent of
this work has been to make sure that all
firms that must comply with these
pretreatment standards and that are
eligible for SBA assistance will be
helped without undue delay.

There are two SBA programs that may
be important sources of funding for the
Electroplating Point Source Category.
They are the SBA's Economic Injury
Loan Program and Pollution Control -
Financing Guarantees.

Section 8 of the Federal Water
Pollution Control Act (FWPCA)
authorizes the SBA. through its
Economic Injury Loan Program, to make
loans to assist any small business
concern in effecting additions to or
alterations in equipment, facilities, or
methods of operation, in order to meet
water pollution control requirements
under the FWPCA if the concern is
likely to suffer a substantial economic
injury without such assistance. This
program is open to firms of 250 or fewer
employees and in some instances to
firms employing up to 1000 employees.
Thus, this program is open to essentially
all independent job shops in the
Electroplating Point Source Category.
Loans can be made either directly by
SBA or through a bank using an SBA
guarantee of ninety percent of the loan.
The interest on direct loans depends on
the cost of money to the federal

52-595
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government and is currently set at 7%
percent. Loan repayment 15eriods may
extend up to thirty years depending on
the ability of the firm to repay the loan
and the useful life of the equipment.
SBA loans made through banks are at
somewhat higher interest rates and are
currently at 11 percent.

Analyses by the Environmental
Protection Agency indicate that many
firms in the Electroplating Point Source
Category would be eligible for direct
and indirect SBA loans. For further
details on the Federal loan program
write or telephone any of the following
individuals at EPA Headquarters or in
the ten EPA Regional offices:
Coordinator-Mr. Sheldon Sacks,

Environmental Protection Agency,
Financial Assistance Coordinator, Office of
Analysis & Evaluation [WH-580), 401 M
Street SW., Washington, D.C. 20460,
Telephone: (202) 755-3624.

Region I-Mr. Glenn John, Environmental
Protection Agency, J. F. Kennedy Federal
Office Building, Room 220P, Boston,
Massachusetts 02203, Telephone- (617) 653-
0570.

Rdgion I!--Mr. Gerald DeGaetano. Air &
Environmental Applications Section,
Environmental Protection Agency, 26
Federal Plaza, New York, New York 10007.
Telephone: (212) 264-4711.

Region I--Mr. Chuck Sopp, Environmental
Protection Agency, Curtis Building, 3EN40,
6th and Walnut Streets, Philadelphia,
Pennsylvania 19106, Telehone: (215] 597-
9433,

Region IV-Mr. John Hurlebaus,
Environmental Protection Agency, 345
Courtland Street, N.E., Atlanta, Georgia
30308, Telephone: (404) 881-4793.

Region V-Mr. Chester Marcyn, Contingency
Plan Coordinator, Surveillance and
Analysis Branch, Enforcement Division,
Environmental Protection Agency, 536
South Clark Street, Chicago, Illinois 60605,
AC (213) 353-2316.

Region VI-Ms. Jan Horn, Attorney, Water
Enforcement Division, Water Division,
Environmental Protection Agency, 1st
International Building, 1201 Elm Street,
Dallas, Texas 75270, Telephone: (214] 767-
2760.

Region VII-Mr. Donald Sandifer,
Engineering Branch. Water Division.
Environmental Protection Agency, 324 East
11th Street, Kansas City, Missouri 64106,
Telephone: (816) 374-2725.

Region VIII-Mr. Gerald Burke, Sanitary
Engineer. Office of Grants, Water Division,
Environmental Protection Agency, 1860
Lincoln Street, Denver, Colorado 80203,
Telephone: (303) 837-3961.

Region IX-Ms. Linda Powell, Permits
Branch, Enforcement Division,
Environmental Protection Agency, 215
Fremont Street, San Francisco, California
94111, Telephone: (415) 556-3450.

Region X-Mr. Dan Bodien, Special Technical
Advisor, Enforcement Division,
Environmental Protection Agency. 1200 6th
Avenue, Seattle, Washington 98101,
Telephone: (206) 442-1270.

Headquarters-Mr. Donnel Nantkes, Legal
Counsel, Grants Contracts and General
Administration Division, Environmental
Protection Agency, 401 M Street, S.W.,
Washington, D.C. 20460, Telephone: (202]
426-8830.

Interested persons may also contact
the Assistant Regional Administrators
for Finance and Investment in the Small
Business Administration Regional
offices for more details on Federal loan
assistance programs. For further
information, write or telephone any of
the following individuals:
Region I-Mr. Russell Berry, Assistant

Regional Administrator for Finance and -

Investment, Small Business Administration,.
60 Batterymarch, 10th Floor, Boston,
Massachusetts 02203. Telephone: (617) 223-
3891.

Region 11-Mr. John Axiotalds, Assistant
Regional Administrator for Finance and
Investment, Small Business Administration.
26 Federal Plaza, New York, New York
10007, Telephone: (212) 264-1452.

Region M--Mr. David Malone, Assistant
Regional Administrator for Finance and
Investment, Small Business Administration,
I Bala Cynwyd Plaza, 231 St. Asapas Road,
West Lobby, Suite 646, Bala Cynwyd,.
Pennsylvania 19004, Telephone: (215) 596-
5962.

Region IV-Mr. Merritt Scoggins, Assistant
Regional Administrator for Finance and
Investment, Small Business Administration,
1401 Peachtree Street, N.E., Atlanta,
Georgia 30309, Telephone: (404] 881-2009.

Region V-Mr. Larry Cherry, Assistant
Regional Administrator for Finance and
Investment, Small Business Administration,
219 South Dearborn Street, Chicago. Illinois
60604, Telephone: (312) 353-4533.

Region VI-Mr. Donald Beaver, Assistant
Regional Administrator for Finance and
Investment, Small Business Administration,
1720 Regal Row, Suite 230, Dallas, Texas
75202,.Telephone: (214) 749-1265.

Region VII-Mr. Richard Whitley, Assistant
Regional Administrator for Finance and
Investment,.Small Business Administration,
911 Walnut Street. 23rd Floor, Kansas City,
Missouri 64106, Telephone: (816] 374-3927.

Region VIII-Mr. James Chuculate, Assistant
Regional Administrator for Finance and
Investment, Small Business Administration,
1405 Curtis Street, Executive Tower
Building-22nd Floor, Denver, Colorado
80202, Telephone: (303] 327-3988. -

Region IX-Mr. Charles Hertzberg, Assistant
Regional Administrator for Finance and
Investment. Small Business Administration,
450 Golden Gate Avenue, San Francisco,
California 94102, Telephone: (415] 556-7782.

Region X-Mr. Jack Welles, Regional
Administrator for Finance and Investment,
Small Business Administration, 710 2d
Avenue, Dexter Horton Bldg.--Sth floor,
Seattle, Washington 98104, Telephone:
(206) 399-5679.
In addition to the Economic Injury

Loan Program, the Small Business
Investment Act, as amended by Public
Law 94-305; authorizes SBA to
guarantee the payments on qualified

contracts entered into by eligible small
businesses to acquire needed pollution
facilities when the financing is provldbd
through taxable and tax-exempt revenue
or pollution control bonds. This program
is open to all eligible small businesses
including electroplating and metal
finishing firms. Bond financing with
SBA's guarantee of the'payments makes
available long term (20-25 years), low
interest (usually 5 to 7 percent) financing
to small businesses on the same basis as
that available to larger national or
international companies. For further
details on this program write to the SBA,
Pollution Control Financing Division,
Office of Special Guarantees, 1815 North
Lynn Street, Magazine Bldg., Rosslyn,
Virginia 22209, (703) 235-2900.

XII. Technical Summary and Basis for
Regulation

This section summarizes the basis for
pretreatment standards for existing
sources in the electroplating point
source category.
(1) General methodology

The pretreatment standards were
developed in the following manner: The
point source category was first studied
to determine whether separate
standards were appropriate for different
segments within the category. The raw
waste characteristics for each such
segment were then identified. This
included an analysis of: the source, flow,
and volume of water used in the process
employed; the sources of waste and
wastewaters; and the constituents of all
wastewater. The compatibility of raw
waste characteristics with municipal
treatment works was then considered.
Wastewater constituents suspected of
passing through or interfering with
publicly owned treatment works were
identified.

The Agency identified the control and
treatment technologies existing within
each segment. This included
identification of each distinct control
and end-of-pipe treatment process
which exists or is capable of being
designed for each segment. It also
included a determination of the effluent
quality resulting from the application of
each of the technologies in terms of the
amount of constituents and the
chemical, physical, and biological
characteristics of pollutants. The
problems, limitations, and reliability of
each treatment and control technology
were identified. The Agency
additionally studied the non-water
quality environmental impacts, of such
technologies upon other pollution
problems, including air,. solid waste,
noise, and radiation. The energy
requirements of each control and
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treatment technology as wellas the
capital costand the other annual costs
to operate and maintain the installed
technology, were determined.

The information, as outlined above,
was then evaluated to determine the
appropriate levels of technology. In
identifying such technologies, the
Agency considered various factors.
These included the total-cost-of
application of technology, the age of
-equipment and facilities involved, the
process employed, the engineering
aspects of the application of various
types of control techniques, process
changes, non-water quality
environmental impacts {including energy
requirements], and other factors.

The data uponvhichthe above
analysis is based includedEPA permit
applications, EPA sampling and
inspections, consultant reports, and
industry submissions.
(2) Summary of tedIcalanalysis

(1) Subcategorizatio. Previous
regulations for the electroplating point
source category subcategorized the
industry on the basis of the processes
employed. Electroplating-was separated
from electroplating-ielated metal
finishing processes because
electroplating always requires the action
of an electrical current to deposit a
metallic coating onthe basis material.
Electroplating-related metalfinishin
processes may not require a current and
may or may not ldeposit a metallic coat
on the basis material. The processes of
anodizing, conversion coating, -chemical
etching and milling are different enough

, to warrant separate subcategories.
Anodizing, usually performed on
aluminum, -converts he surface of the
object to the metal oxide. Conversion
coating refers principally to c-hromating
and phosphatin& Each of these
processes chemicallyforms a thin
protective coat on the treated object. An
electrical current may or may not be
applied. Chemicaletching and milling
involve the 4dissolutionof the basis
material.

In restudying the industry for the
purpose of establishing pretreatment
regulations, the Agency -decided that
printed circuit board manufacturing and
electroless plating also warrant separate
subcategorizationbecause of the unique
mixture of electrolytic-and electroless
plating operations found in these
processes. Additionally, these processes
produce pollutants which may render
normal waste treatment -echniques
ineffective if proper -safeguards are
ignored. Finally. this subcategorization
is consistent with the existing structure
of the industry, each subcategory
tending to be oriented towardindividual

processes or identifiable markets which
do not overlap significantly.

Separate analyses were conducted for
the common metals, precious metals,
electroless, and printed circuit board
subcategories. For the concentration-
based limitations, no significant
differences were found between-these
s'ubcategories. Accordingly, the
limitations for these subcategories are
identical, with the exception of silver in
the precious metals subcategory. Since
differences in water use were found
between aseveral subcategories, the
optional-mass based standards are
different in severalof these
subcategories. The details of this
analysis are given in the Development
Document.

{ir) Origins -and characteristics of
waste water pollutants. Wastewater
from this-industry comes from
pretreatment and post treatment
operations as well ai the actual metal
finishing and electroplating steps. The
known significant pollutants and
] o]]utant properties from these
operations include pH,ltotal suspended
solids, cyanide, cromium, -copper,
nickel, zinc, cadmium, lead, aluminum,
and various precious metals and organic
compounds. The present study indicates
that many of these pollutants may-occur
together and that their individual
concentrations may exceed 100 mg7L

Wastewater results from the following
operations in this industry: (1) rinsing to
remove films ofprocessing solutionrom
the surface of work pieces at the siteof
each operation, 12) rinsing away spills,
(3) washing the air that passes through
ventilation ducts so as to remove spray
from the air before it is exhausted. f4)
dumping of spent solutions, f5) washing
of equipment, and[6) dischargig
cooling water usedinlheat exchangers
-to cool solutions in metal finishing
processes. Approximately 90 percent of
the-water consumed is in rinsing. That
used as cooling -water is usually
recycled for rinsing. Plating solutions
that -are dumped should be slowly
trickled into the rinse waters prior to
treatment.

Many of the pollutants -which tre
generated are toxic pollutants which
have potential for environmental or
POTW damage. Since none of the
metals are destroyed when introduced
into a POTW, they eitherpass through
to the POTW effluent or concentrate in
the POTW sludge. Cyanide also can
pass through a POTW, and both cyanide
and the metals can interfere with the
POTW treatment processes. The
problems associated with the toxic
pollutants are as follows:

Inh bition of POTWPrcesses
All of the metals and cyanide are

known to inhibit the operations of a
POTW at sufficiently high
concentrations. Threshold process
influent qoncentrations for inhibition of
activated sludge processes as given in
the Federal Guidelines for State and
Local Pretreatment Programs IEPA-4301
9-76-017) are as follows:

Pc2 uni trc

pcl ... cowo

cd" 10-10
0.1-5

cg.VI 1-13
CFW so

AS
Ph .... 0-1
NI 1-2.5

z .. 0.0e-10

For anaerobic digestion and
nitrification processes, the threshold
inhibition concentrations differ. in the
case of nitrification processes
especially, the threshold numbers are
usually lower.

Limitatian of Sludge Use
Since the metals are not destroyed.

that fraction which does not pass
through the POTWis incorporated into
sludge. Depending on sludge disposal
methods, these metals could
contaminate the air, the water, orin
some cases enter the human food chain.
In addition, sewage sludge is a valuable
solid conditioner with about 30 percent
currently being appliedlo land-(about
half of this amount to agricultural
cropland, thexemainder to golf courses,
nurseries, home lawns and gardens,
etc.). Land application is, ingeneral, the
least expensive and most
environmentally beneficial use of
sludges. Metal contamination ofsludge
can have various effects which limit the
amount of sludge which can be applied
to cropland. These effects are described
below. Concentrations insludgeiwere
taken from Appendix VIL-page 7. of
"Municipal Sludge Management
Environmental Factors" (EPA 43019--77-
004). Food and Drug Administration
(FDA) recommendations for cadmimn
and leadare summarizedin Appendix
IX of the same reference. Unless noted
otherwise, data on soillevels of these
metals and discussionof adverse effects
on crops are based on information
contained in "Considerations Relating to
Toxic substances in the Application of
Municipal Sludge to Cropland and
Pastureland" EPA 5618-76-004) and
"Application of Sewage Sludge to
Cropland- appraisal of Potential
Hazards of the Heavy Metals to Plants
and Animals" (EPA4309--76-013i.
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Cadmium-A study of 189 sewage
sludges showed that sewage sludge
contains 3 to 3410 mg/kg (dry basis) of
cadmium (mean = 110 mg/kg; median
= 16 mg/kg). These concentrations, are
significantly greater than those normally
found in soil (0.01 to 7 mg/kg, with 0.06
mg/kg being the mean). Data show that
cadmium can be incorporated into
crops, including vegetables and grains,
from contaminated soils. Although the -

crops themselves show no adverse
effects from soils with levels up to 100
mg/kg cadmium, these contaminated
crops could have a significant impact on
human health.

Three federal agencies have already
recognized the potential adverse human
health effects posed by the use of sludge
on cropland. The FDA recommends that
sludges containing cadmium ,
concentrations over 20 mg/kg should not
be used on agricultural land. The
Department of Agriculturie (USDA) also
recommends limitations on the total
cadmium from sludge that may be
applied to land. Under Section 4004 of
Resource Conservation and Recovery
Act (RCRA), the EPA will shortly
promulgate limits on the amount "of
sludge that can be landspread, based on
annual and cumulative cadmium
application rates. Under Section 405 of
the Clean Water Act, additional
restrictions will be placed on sludge for
home use, based on cadmium content.
All these federal restrictions are
designed to prevent excessive cadmium
additions to the human diet.

Chromium-A study of 180 sewage
sludges showed that sewage sludge
contains 10 to 99,000 mg/kg (dry basis)
of chromium (mean = 2620 mg/kg;
median = 890 mg/kg). Most crops
absorb relatively little chromium even"
when it is present in high levels in soils,
but chromium in sludge has been shown
to reduce crop yields in concentrations
as low as 200 mg/kg.

Copper-A study of 205 sewage
sludges showed copper levels of 84 to
10,400 mg/kg, with 1210 mg/kg as the
mean'value and 850 as the median
value. These concentrations are
significantly greater than those normally
found in soil, which usually range from
18-80 mg/kg. Copper toxicity may
develop in plants from application of
sewage sludge contaminated with
copper. Livestock have been poisoned
by eating plants contaminated with
copper.

Lead-A study of 189 sludges showed
lead levels ranging from 13 to 19,700 mg/
kg (dry basis) (mean=1360 mg/kg;
median=500 mg/kg). Since the normal
range of lead content in soil is from 2 to
200 mg/kg, application of contaminated

sewage sludge to the soil will generally
increase the soil's lead content.

Data indicate that the application to
cropland of sludge containing excessive
lead levels may increase the lead
concentration in crops grown on acid
soils. Generally, roots accumulate more
lead than-do plant tops. For above
ground crops, significant impacts can
occur when sludge is applied as a
surface dressing while crops are
growing. In light of the potential human
health effects, the FDA has
recommended that sludge containing
more than 1000 mg/kg of lead should not
be used on agricultural land for crops
used directly in the food chain.

Nickel-A study of 165 sludges
* showed nickel concentrations ranging
from 2 to 3520 mg/kg (dry basis), with a
mean of 320 mg/kg and a median of 82
mg/kg. Nickel toxicity may develop in
plants from application of sewage
sludge on acid soils. Nickel reduces
yields for a variety of crops ihcluding
oats, mustard, turnips, and cabbage.

Zinc-Data from 208 sludges show a
zin6 range of 101 to 27,800 mg/kg (dry
basis), with a mean of 2790 mg/kg and a
median of 1740 mg/kg.

These concentrations are significantly
* greater than those normally found in
soil, with observed'values of 10 to 300
mg/kg, with 50 mg/kg being the mean.
Therefore, application of sewage sludge
to soil Will generally increase the
concentration of zinc in the soil. Zinc
can be toxic to-plants, depending uppn
soil pH. Lettuce, tomatoes, turnips,
mustard, kale, and beets axe especially
sensitive to zinc contamination.

Examples of effects ofpretreatment
on sludge quality. Pretreatment
programs have been effeotive in
reducing metals concentrations in -
sludge. Three examples are cited below.

Buffalo, New York: Sludge
concentration (mg/kg--dry basis).

Before After
Pollutant pretreatment pretreatment

(actua* (proected)

Cd100 ,50
. .2.54D 1.040

-Cu .. ,.- . -. 1,570 030
Pb 1,800 605
Hi -.315 115
zn 2.. .- _ _..- .275 36,1

Grand Rapids, Michigan: Sludge
concentration (mg/kg-dry basis).

Befoe After
Pollutant pretreatment pretreatment

(actual) (actual

C .11.000 2,700
cu - 3,000 2.500
N-- %............--. .00 1,700
Zn - .- .. . .. 7.000 5.700

Muncie, Indiana: Sludge
concentration (mg/kg--dry basis).

Before Alter
Pollutant pretreatment prott. ntmont

(Octual) (actual)

(1972) (1978)
Cd . . 23 9H
c .......... ..................... 2.000 075
Ni ------.. .................. 8.500 150
Zn ...... ...... ................ 5,800 2,700
Pb . . ............ 8.500 1,000
c .............. 1.760 700

PAss Through and Effects on Receiving
Water

None of the pollutants are completely
removed from wastewater by average
POTWs; part of the pollutant load
passes through to the POTW effluent
and subsequently contaminates the
receiving water. Pass through data and
some of the effects on receiving water
are summarized below. Data on pass
through were calculated (as 100 percent
minus percent removal) from the
removability data given on page --45 of
"Federal Guidelines: State and Local
Pretreatment Programs" (EPA 430/9-70-
017b). POTW effluent data were taken
from pages 6-39 to 6-41 of the same
reference.

Cadmium-Data from 110 POTWs
show that 75 percent of the primary
plants, 57 percent of the trickling filter
plants and 66 percent of the activated
sludge plants allowed over 90 percent of
the influent cadmium to pass through to
the POTW effluent. Only 2 of the 110
POTWs allowed less than 20 percent
pass through, and none allowed less
than 10 percent pass through. Data from
145 POTWs show POTW effluent
concentrations ranged from 0.001 to 1.97
mg/I (mean 0.028 mg/l, standard
deviation 0.167).

The cadmium which passes through
the POTW to the effluent is discharged
to ambient surface water. Cadmium is
toxic to aquatic organisms at levels
typically observed in POTW effluents.
For example, the Cadmium Ambient
Water Quality Criteria Document (PB-
292-423) cites:
* 96 hr. LC50 for chinook salmon is

reported as 0.0018 mg/l,
* 96 hr. LC50 for rainbow trout is

reported as 0.0013 mg/l, and
o 48 hr. LC50 for the invertebrate

cladoceran is reported as 0.007 mg/l.

Besides providing an environment for
aquatic organisms, surface water is
often used as a source of drinking water
or irrigation water. For states with
drinking water or irrigation water
standards, the most common cadmium
standard is 0.01 mg/l. Chronic ingestion
of cadmium via drinking water and from
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use of contaminated irrigation water has
been documented as the cause ofitni-
itai disease in humans.

Cadmium has no known biological
benefits for humans and is capable of
causing kidney damage when present in
significant amounts; ,there is suggestive
evidence that cadmium maybe a
carcinogen. For -these reasons, it is
prudent to restfictenvironmental
sources of cadmium as much as
possible.

Chromium--The amount of chromium
which passes through to thePOTW
effluent depends on the -type of
treatment processes used by the POTW.
Data fromI382OTWs showThat 56-
percent-of the primaryplants allowed
more than 80 percent pass through to
POTW effluent More advanced
treatment reduces pass through, with
median pass through-values for"trickling
filter and activated sludge treatments
being about60 -percent. Data from179
POTWs show POTW effluent
concentrations ranging from 0.003 to 3.2
mg/l total chromium (mean = 0.197,
standard deviation = 0.48), and from
0.002 to 0.-1 mg/l hexavalent chromium
(mean = 0.17. standard deviation =
0.020).

The chromium whichpasses through
the POTW is discharged to ambient
surface water. 'Chromium is toxic to
aquatic organisms at levels observed in
POTW effluents.

* trivalent chromium sigificantly
impaired the Teproduction of Daphnia
magna at levels of0.3 to 0.5mg/t U.
Fish Res. Board Can., 29:1691,1972).

* hexavalent-cbromium Tetards growth
of chinook salmonat 0.0002 mg/l
(Hanford Bio. Am. Rep., "1957)

Hexavalent chromiumis also
corrosive, and a potent human skin
sensitizer.

Besides providing an environment for
aquatic organisms, surface water is
often used as a source oT dinking water.
Because hexavalent chromium can be
reduced 'to trivalent chromium in the
environment, and trivalent hromium
can possibly be -oxidized to hexavalent
chromium by chlorine -or other agents,
the National Interim Primary Drinking
Water Standards are -based on total
chromium, the limit ble'mg V;05 mg/l.

Copper-In data from 156 POIs, the
median pass through was over SO
percent for primaryplants andabout-40-
50 percent for trickling ilter and
activated sludge treatment plants.
POTW effluent concentrations lbased
on data from'192 plants) ranged from
0.003 to i.8 rag/1 (mean =0.12 ,
standard deviation = U.242).

The copper which passes through the
POTW to the effluentisdischarged'to

ambient surface water. Copper is toxic
to aquatic organisms at levels typically
observed in P0TW effluents, for
example:

* 48-hourLCOforD aphniaA1ognain
soft water is 0.02 mg/I U. Fish Res.
Board Can., 29:1972).

" 9-hourLCS5 for the clilnook-salmon
is B.017 mg/l (Chapman, G. A., 197.
Toxicity of Copper, Cadmium, and
Zinc to Pacific Northwest Salmonids.
US EPA.'Corvallis, OR).

" 96-lhourTL50 for the fathead minnow
is 0.023 mgl [Water Pollut. IntJ.
1.0453,1968).

Lead-Data from124 POTWs show
median pass through values to be over
80 percent for primary plants. About half
of the trickling filter and activated
sludge plants allow over 60 percent pass
through. Lead concentrations in POTW
effluents (based on data from 157
POTWs) ranged from 0.003 to 1.8 mg/
(mean = 0.106. standard deviation =
0.229).

The lead which passes through the
POTW to the effluent is discharged'to
ambient surface water. Lead is loxic to
aquatic organisms at levels typically
observed in POTW effluents, for
example:

" 48-hourLC5Jfor.Dophnia magais
0.45 mg/1 -ish Res. Board Can..
29:1691).

" 48-hour LC50forrainhow4routis 0.9
mg/l Water Res. 2723, 1968).
Besides providing an environment for

aquatic organisms, surface wateris
oftenused as a source of drinking water.
The National Interim Primary Drinking
Water Regulation limit lead indrinking
water to 0.05 mg/l.

The major riskof lead in drinking
water is tosmallchildren, where the
water is one of several sources which
result in a well documented, serious
problem of excess lead levels inthe
body. As a result of the narrow range
between the lead exposure of the
average American in everyday life and
exposure which is considered excessive.
(especially in children) itis imperative
that lead in water be maintained within
strict limits. The estimated maximum
safe level vf lead intake is 800 71g/day.
Potential sources of exposure are diet,
water, dust. air etc. Levels of lead in
many urban children indicate
overexposure. High body levels of lead
can result in seriousconsequences
(chronic brain or kidney damage, or
acute brain damage); therefore, lead in
water should be limited to the lowest
practicable level.

Nickel-Data from 109 POTWs
indicate that nickel pass through was
greater than 90 percent for 82 percent of

the primary treatment plants.Median
pass through for trickling filter and
activated sludge plants was greater than
80 percent. Data from 149 POTWs show
POW effluent concentrations ranging
from 0.003 to 40 mg/i [mean=0.411,
standard deviation=3.279J.

The nickel-which passes through the
POTW is discharged to ambient smface
water. Nickel is toxic to aquatic
organisms at levels typically observed
in POTW effluents, for example:.
* 50 percent reproductive impairment of

Daphnuamogna at 0.095 mg/I [J. ish
Res. Board Can., 29:1691 1972).

* morphological abnormalities in
developing eggs ofLimnaeapalustrs
at 0.23OM Ig/1 (Bio. Bulletin 125:58
1963).

* 50 percent growth inhibitionof
aquatic bacteriaat 0.020 mg/l (Curr.
ScL 45:578-580,1976).
Since surface wateris often used asa

drinking water source, nickel passed
through a POTW becomes a possible
drinking water contaminant.

Zinc-Data from 148 POTWs show
the median'pass through values to he
70-80 percent for primary plants, 50-60
percent for trickling filterplants, andao-
40percent for activated sludge process
plants. POW effluent concentrations oT
zinc (based ondata from 198 POTWs)
ranged from 0.009 to3.6 mg/l
(mean=0.330, standard
deviation=.464).

The zinc-which passes through the
POTW to the effluent is discharged to
ambient surface water. Zinc is toxic to
aquatic organisms in concentrations
typically observed in POTWeffluents,
for example:
" 96-hourLC5Ofor the cutthroattroutis

0.090 mg/l (Sport Fishing Abstract
1385,1971).

S96-hour LCO for the chinook salmon
is 0.103 508,1963 mg/l fChapman. G.
A.. 1975.Toxicity of Copper, Cadmium
and Zinc to Pacific Northwest
Salminids.USEPA. Corvallis. Or].

" 48-hourLC50TorDa.ph&umgaais
0.100 mg/l IJ'FishRes.Board Can.
29:1691. 1972).

Cmandes-Cyanide nay theoreticaUy
be destroyed ina PO, but data
indicatelhat much ofitpasses through
to the POTW effluent. One primary
plant showed100 percent cyanide pass
through, and themean pass through for
14 biological plants was 71 percent.
Data from 41 POTWs indicate the
effluent concentrations range from 0D02
to 100 mg/l (mean = 2513, standard
deviation = 15.6).11f theplantwith an
effluent of 100 mg/l is removed from the
data base as an outlier,'the mean
becomes 0.081 mg/l for 4ooTWs).
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The cyanide which passes through to
the POTW effluent is discharged into
ambient surface water. There is
considerable evidence documenting
cyanide toxicity to aquatic organisms at
levels at or below those typically
observed in POTW effluents.

.Cyanides are more toxic'to fish than
to lower aquatic organisms such-as
midge larve, crustdceans, and mussels.
Toxicity to fish is a function of chemical
form and concentration, and is
influenced b, the rate of metabolism
(temperature), the level of dissolved
oxygen, and pH. In laboratory studies
free cyanide concentrations ranging
from 0.05 to 0.15 mg/I have been proven
fatal to sensitive fish species including
trout, bluegills, and fathead minnows
(EPA 600/3-76-038). Long term sublethal
concentrations of cyanide as low as 0.01
mg/I have been shown to affect the
ability of fish to function normally, e.g.
reproduce, grow, and move freely (G.
Leduc, 1966, Ph.D Thesis, Oregon State
Univ., Corvallis).

Cyanide may exist as free cyanide
(CN anion), hydrogen cyanide (HCN), or
as a complex with metals. In the
absence of metals, free cyanide and
hydrogen cyanide are in an equilibrium.
which is highly dependent upon pH. At
pH values below 7.0, over 99 percent of
the cyanide is present at HCN. At pH
values of 8.0, 9.0, and 10.0 the HCN
percentage decreases to 93.3 percent, 58
percent and 13 percent, respectively.
Since HCN is- the most toxic form of
cyanide, it is clear that decreasing pH
(increasing acidity) results in greater
toxicity. Temperature increase also
results in increased toxicity (2-3 fold
over lO°C), as does reduction in
dissolved oxygen content.

Cyanide forms complexes with metal
ions present in wastewater. All these
complexes exist in equilibrium with
HCN. Therefore, the concentrationiof
free cyanide present is dependent on the
pH of the water and the relative strength
of the metal-cyanide complex. The'
cyanide complexes of zinc, cadmium
and copper may dissociate to release
free cyanide. Also, where these
complexes occur together, synergistic
effects have been demonstrated. Zinc,
copper, and cadmium cyanide are more
toxic than an equal concentration of
sodium cyanide.

Another problem associated with
cyanide pass through is possible
chlorination of cyanide to highly toxic
cyanogen chloride, which is
subsequently released to the
environment. This chlorination reaction
may occur as part of the POTW
treatment, or subsequently as part of the
disinfection treatment for surface
drinking water preparation.

Data for Grand Rapids, Michigan,
show a significant decline in cyanide
concentrations downstream from the
POTW after pretreatment regulations
were enacted. Concentrations fell from
0.06 mg/1 before to 0.01 mg/1 after
pretreatment was required.

Silver-Data from a recent EPA study
of several POTWs show that silver
treatabiity is quite variable, but that a
significant portion of the influent silver
(25 percent to 75 percent) is likely to
Pass through to the POTVV effluent.

The Silver Ambient Water Quality
Criteria Document (PB--292-441)
provides the following information: The
toxicity of silver to aquatic organisms
has long been recognized. Dosages of
0.000001 to 0.5 mg/I of silver have been
reported as sufficient to sterilize water.
Various toxic effects on aquatic life
have been reported. For example:
* 96-hr LC50 for rainbow trout has been

reported as 6.5,pg/l to 28.8 pg/i.
* 96 hr LC50 for the water flea (Daphnia

Magna) has been reported as 1.5 pg/l.
* Bioconcentration of silver up to 368

times has been reported.
(iii) Treatment and control

technology.-The Agency has studied
wastewater treatment and control
technologies for this industry to
determine the best practicable
pretreatment technologies. This study
showed that although there are
differences between subcategories in the
types and quantities of wastes
generated, the same general treatment
technologies are available to this entire
industrial segement.

Electroplating wastes are typically
treated by a number of sequential
control techniques. General practice
includes segregation and individual
treatment of the wastes containing
cyanide and chrome followed by the
removal of metals by pH adjustment and
clarification or filtration in a common
treatment system. Therefore, the present
pretreatment limitations for this
category are based on the following
control techniques: cyanide oxidation,
chrome reduction, metal precipitation
using pH adjustment and solids removal.
For plants with process flows of less
than 10,000 gallons per day,
pretreatment limitations are based on
removal of lead, cadmium, and cyanide
only. The use of these technologies
formed the basis of the pretreatment
standards which are being established.
However, this does not preclude the use
of other wastewater treatment
techniques which provide equivalent or
better levels of treatment. These
treatment technologies are discussed in
detail in the development.document.

Chrome reduction.-Reduction of
hexavalent chrome to trivalent chrome

is practiced widely and typically uses
sulfur dioxide at a pH of approximately
two.

Seventy-one plants sampled by the
Agency had operating chrome reduction
facilities. The number of data points
from each plant varied from one to 133,
The data from each plant were averaged
into a single number so that all plants
were considered equally. Approximately
60 percent of these plants alreadymeet
the limitations specified by the
regulation.

Cyanide destruction.--Cyanide must
be treated before treatment for metals
removral may take place. If this Is not
done, soluble metal cyanide complexes
will form rather than insoluble metal
hydroxides. -

Cyanide destruction is generally done
in a two-stage oxidation treatment
system using chlorine or hypochlorlte.
The first stage of the reaction oxidizes
cyanide to cyanate, and the second
oxidizes cyanate to nitrogen and carbon
dioxide.

The cyanide limitation set by this
regulation is based on two stage
treatment and careful separation of iron,
nickel, and certain other metal bearing
wastes from cyanide waste treatment
technologies. This latter segregation
practice is standard good housekeeping
procedure and is well established within
the industry.

Seventy-one plants sampled during
this study had cyanide oxidation
facilities. The data from each plant were
treated in the same manner as the data
on chrome reduction. The limitations set
by this regulation based on cyanide
oxidation are currently achieved by
approximately 60 percent of the plants
sampled.

pHAdustment.-All of the plants
sampled in this study controlled pH,
Typically, the pH is adjusted by adding
an acid (such as hydrochloric or
sulfuric) or a base (lime or caustic) to
the waste stream in an agitated tank.
Control of pH is achieved by adding
sufficient amounts of acid or base to the
waste to maintain the pH in the desired
range.

Metals removal.-The adjustment of
the pH of electroplating wastes to 0.0 or
above causes the dissolved metals to
form insoluble metal hydroxides. These
compounds can be removed from the
wastewater by solids separation
techniques such as gravitational settling
or filtration. Both methods are in general
use within the industry and were used
by plants sampled by the Agency. A
detailed analysis of the performance of
these techniques is given In the
development document.
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The limitations specified by this
regulation are based on the Agency's
assessment of the performance of the
preceding technologies. This assessment
includes an analysis of the variability
which is inherent in the normal
operation of these technologies and the
procedures of laboratory analysis. The
Agency estimates that consistent
compliance with these limitations will
require firms to achieve the following
long-term averages:

Lcng-term
Poiiutant average

(mgl

CNT 0.15
C .1.4
0T 1.4
CrT . - 1.8

Zn 1.4
Pb_ 0.2
cd 04
Ag 0.4

Total metals 4.2

Firms which operate close to or at the
daily maximum or thirty day limitations
would be expected to violate these
limitations frequently.

Finally, the Agency carefully excluded
data for plants which were diluting
untreated or inadequately treated
process waste water with nonprocess or
sanitary waste. Dilution of this sort is i
counter to the intent of this regulation
and must not be used as an aid in
achieving these limitations.

(iv) Cost estimates for control of
wastewater pollutants.

Cost information was obtained from
industry, engineering firms, equipment
suppliers, government sources, and
available literature. Whenever possible
the Agency used costs based on actual
industrial installations or engineering
estimates for projected facilities as
supplied by contributing companies.

The cost information was used to
estimate the cost of treatment plants for
electroplating establishments of various
sizes and compositions. Eighty-one
model plants were used to characterize
the treatment costs associated with this
category. These models and a summary
of the costing methodology are available
for public inspection at the EPA Public
Information Reference Unit, Room 2922,
(EPA Library), Waterside Mall, 401 M
St., S.W., Washington, D.C. 20460.

(v) Energy requirements and nonwater
quality environmental impacts.

The energy costs related to the
implementation of these regulations are
generally limited to-the electricity
required for liquid transfer pumps and
agitator motors.

The major non-water quality
consideration associated with these
pretreatment standards is the generation
of metal-bearing solid wastes which

must be disposed of by the industrial
user. The Agency realizes that the
treatment technologies will result in
solid wastes with relatively high
concentrations of toxic metals.
However, the quantity of wastes will be
significantly lower than the quantity of
municipal sludge which would be
contaminated by the metals in the
absence of regulation and should
present a less environmentally
burdensome disposal problem.

The Agency has estimated the 1976
cost for disposing of these solid wastes
in an environmentally safe manner to be
$0.12 per gallon. However, to allow for a
margin of safety, the estimate has been
raised to $0.25 per gallon. This cost has
been included in the cost analysis for
this regulation.

No significant increase in noise,
radiation, air pollution, or thermal
pollution will result from the
implementation of these pretreatment
standards.

XIII. Summary of Public Participation
Numerous agencies and groups have

participated at various stages in the
development of these pretreatment
standards. The Agency solicited
comments when proposed pretreatment
standards were published on March 28,
1974 (Phase I) and on april 24,1975
(Phase II). Many agencies and groups
were also consulted in the course of
developing the proposed regulations.
Similar opportunities for public
participation were also provided in the
related development of Phase I and
Phase II regulations based upon best
practicable control technology currently
available. Furthermore, a public hearing
on pretreatment standards for the
electroplating industry was held on June
10,1974. On December 3,1976, the
agency announced that the regulations
which had been previously proposed or
promulgated would be reevaluated.
Since that time the Agency has
reconsidered the formulation of
pretreatment standards and other
regulations in light of all comments
which have been received. The Agency
has also continued to consult with and
receive comments from interested
agencies and groups. Furthermore, at the
request of the National Association of
Metal Finishers, the Agency has
released split samples of process
wastewater for duplicate analysis as
well as additional data on the
electroplating plants that were selected
for sampling and study as a basis for
reevaluating the regulations. Comments
were sought after the promulgation of
the interim final pretreatment
regulations on July 12,1977 and
additional comments were requested in

conjunction with the proposal of this
regulation on February 14,1978. A public
hearing was held on June 22 and June 23.
1978.

The following are the principal
agencies and groups consulted in the
development of regulations: (1) Effluent
Standards and Water Quality
Information Advisory Committee
(established under section 515 of the
Act); (2) all State and Territorial
Pollution Control Agencies; (3)
Department of Interior (4) Department
of Commerce; (5) Department of
Defense; (6) Department of the Treasury;
(7) Water Resources Council; (8) Council
on Environmental Quality;, (9) Office of
Management and Budget; (10)
Department of Housing & Urban
Development; (11) Council on Wage &
Price Stability; (12) Tennessee Valley
Authority;, (13) Water Resources
Council; (14) U.S. Post Office; (15)
Nuclear Regulatory Commission; (16)
Energy Research and Development
Administration: (17) National
Association of Metal Finishers; (18)
Metal Finishers Suppliers Association;
(19) American Electroplating Society;
(20) Institute of Printed Circuits; (21)
Alberts Plating Works, Inc.; (22)
American Hot Dip Galvanizers; (23)
American Society of Mechanical
Engineers; (24) Hudson River Sloop -
Restoration. Inc.; (25) The Conservation
Foundation; (26) Environmental Defense
Fund, Inc.; (27) Natural Resources
Defense Council; (28) The American
Society of Civil Engineers; (29) Water
Pollution Control Federation; (30)
National Wildlife Federation; (31)
American Institute of Chemical
Engineers; (32) New England Interstate
Water Pollution Control Commission.

Comments on the proposed
regulations which were published on
February 14,1978, were received from
the following: City of Detroit; Metal
Finishing Suppliers' Associationi Enviro-
Services; U.S. Brass; Andco, City of
Rockford. Illinois; Keystone Steel and
Wire; Ohio EPA. City of Richmond.
Virginia; Lancy Engineers; Thomas J.
Rouzie, NPDES Engineer;, Olin Chemical
Corporation; Bob Johns, Engineer;,
Western Electric; New York State-
Environmental Conservation; Eastman
Kodak; Iowa Department of
Environmental Quality;, Air Transport
Association Briggs and Stratton; Cutler
Hammer, Howard K Bell; Hampton
Roads Sanitary District; General
Electric; Dow Coming; Hayes
International Corp.; Automated Medical
Systems; Xerox; Nassau County, New
York; Atlantic Richfield; F M Division-
Gulf Western Industries; City of
Phoenix, Arizona; Ford Motor Company;
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Grimes: U.S. Department of Interior;
Wald Manufacture; Utica Tool; Phelps
Dodge Refining Corp.- County of
Monroe, New York; Pelton & Crafie;
Department of Public Works, San
Francisco, California; Metro District
Commnission, Massachusetts, Industrial
Management Council; Buffalo Sewer

"'A thority; Deere & Co.; City of Los
Angeles; City of Grand Rapids; National
Association of Store Fixture
Manufactures; International Paper
Company; .Environmental Services; City
of Los Angeles; Foregger Air .Products;
Magnavox Corporation; City of San
Diego, California; Graphic
Communication Industries; Westvaco
Corporation; City ofMilwaukee,
Wisconsin; E. I. DuPont; General Motors
Corporation: American.Electroplaters
Society; U.S. Chamber of Commerce;
Natural Resources Defense Council;
Plumbing Manufacturers' Institute; State
of Kentucky, Digital Equipment
Corporation; Chrome-Rite Company;
American Iron & Steel Inst.- Ford;
Department of the Army Guzman
Assoc.--Reynolds; General Telephone;
Department of Commerce; National
Association of Metal Finishers;
Oklahoma City; New York City; Apollo
Metals; Institute for.Interconnecting and
Packaging Electronic Circuits.

The major issues raised by these
commenters following the publication of
the proposed regulations are as follows:

Comment; High closure rates render
the regulation impractical and
unachievable.

Response: Congress realized that
some businesses would close as a result
of the promulgation of technology-based
standards. Congress determined that
long term environmental benefits were
more important than short term
dislocations. The Administrator has
considered the costs and benefits of this
regulation, as evidenced by his
exemption of small platers from some
'requirements.

Comment, Many commenters
questioned the need for national
electroplating standards, preferring local
limitations, at least -where the local
treatment works is incompliance with
its NPDES permit. These commenters
argued that local authoritieswould be
more responsive to local conditions,
ifncluding waterquality conditions, and
that local controls would avoid
redundant treatment by electroplaters
and the publicly owned treatment
works.

Response: EPA considered the issue of
local versus national standards in
promulgating the General Pretreatment
Regulation, 40 CFR Part 403, 43 FR 27736
(June 26,1978).The Agency pointed out

in the'preambl to those regulations that
many pollutants released into the
nation's navigable waters are a national
problem because they are persistent in
the environment, bioaccunulate, and
enterfood chains. Moreover, a number
of the pollutants discharged by
industrial users of publicly owned
treatment works are substances for
which there is evidence of
carcinogenicity, mutagenicity, or
teratogenicity. Others are known to
have acute toxic effects on human or
aquatic organisms. Congress recognized
the national scope of this problem in
enacting section 307 '(b1),of the Clean
Water Act, which requires EPA to set
national pretreatment standards for
pollutants which interfere with the
treatment works, pass through, or are
otherwise incompatible with the
publicly owned treatment works.

Congress also recognized the strong
local interest in pretreatment standards.
In Section 510 of the Clean Water Act,
Congress specifically .allowed states and
municipalities to'set limits more
stringent than federalstandards.
However, section 510 expressly forbids
.any State from adopting or enforcing a
standard less stringent than a national
standard..
- To avoid redundant treatment,
Congress provided that under certain
circumstances a publicly owned
treatment works can allow local
dischargers a variance fromnational
standards to account forxemoval
achieved by the publicly owned
treatment works. The conditions under
which such a variance maybe obtained
are described in 40 CER 403.7,43 FR
27748 (June 26, 1978).

A publicly owned treatment works'
ability to meet its NPDES permit is not a
sufficient reason to modify categorical
pretreatment'standards. Publicly owned
treatment works permitlimitations
usually require only secondary
treatment of some conventional
pollutants and do not usually contain
limitations on toxic and other pollutants.

Nor are satisfactory local water
quality conditions a sufficient reason to
modify national standards. Since many
toxic industrial pollutants do not
degrade but concentrate in bottom
sediments, they are not acknowledged
in water quality measurements.
Moreover, by virtue of their persistence
and bioaccumulation, toxic pollutants
can concentrate downstream of local
water quality measuring stations.

Comment. The data base used to
establish cyanide standards is
inadequate or inappropriate. Specific
situations included: (I) an electroplating
waste treatment facility with over

capacity at the time of sampling, (2)
plants with integrated waste treatment
systems, (3) plants generating a very low
percentage of cyanide waste, (4)
treatment processes and operating
levels during sampling periods were not
described, (5) the extreme range of CNA
and CN,T concentrations in treated
effluents, and (6] the omission of
consideration of cost of spill control.

Response: (1) The Agency, in
developing this regulation, sampled
operating plants with a total of several
hundred days of testing. Plants with
underutilized and overtaxed waste
treatment facilities were included unless
it specific malfunction was identified.
Therefore, any effects of
underutilization should have been taken
into account by these statistical
analyses. (2) Plants with integrated
waste treatment systems and those
generating only a small percentage of
C N waste were eliminated from the data
base. (3) An extensive range of the
processes used was included In this
sampling program. However, plants with
a very low percentage of cyanide
wastewater were not included in the
analysis. (4) The treatment processes
and operating levels during sampling are
fully described in plant visit reports and
are summarized in the detailed data
base. Because of the volume of data, It
was impossible to include all of it In the
Development Document. However, this
data is available for public review. (5)
Free cyanide oxidation and precipitation
of complexed cyanides is a very
effective technology when operated
correctly. The Agency's data base
clearly illustrates this. Those plants that
did not meet the limits were very similar
(raw process wastewater, process
operations, etc.) to those plants that did
meet the limits. (6) The Agency did not
consider spill controls because handling
drippages and spills were assumed be a
normal part of existing electroplating
operations. Exceptional spills may be
subject to the upset provisions described
in this regulation or the General
Pretreatment Regulations, 40 CFR 403,

Comment: Although data on 123
plants had been collected, not all were
used in subsequent analyses.

Response: Screening criteria applied
to the data from 123 plants determined
that data from 67 plants were usable.
The screening criteria were designed to
eliminate plants which were improperly
designed or clearly improperly operated.
Such plants do not represent the
performance of best practicable
technology and should not be
considered in setting pretreatment
standards. Removal from the data base
resulted from excessively high TSS
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values, out of tolerance pH or
temperature differential in the clarifier,
and low pollutant values in the raw
waste load. Certain other plants have
subsequently been eliminated as a result
of information provided by participants.

Comment EPA should examine
separately the data for job shops
because they cannotachieve CNA
limits.

Response: EPA believes there Is no
basis for subcategorizing on the basis of
job shops versus captive shops. There
tend to be proportionately fewer job
shops in the data base than are found
across the electroplating category
because proportionally more job shops
are indirect dischargers and hence are
inclined not to have treatment facilities,
It should also be noted that the Agency
is only limiting CNT. not CNA, above
the flow cutoff.

Comment- The 12 cents per gallon
1976 sludge disposal cost proposed by
the Agency is too low. Moreover, costs
have risen due to state requirements of
sludge disposal since 1976 and will rise
further due to the forthcoming Resource
Conservation and Recovery Act (RCRA)
requirements for sludge disposal.

Response: The sludge disposal cost
proposed by the Agency of 12 cents per
gallonwas based on 1976 costs to haul
and dispose of sludge. Sludge disposal
practices in 1976 generally included
disposal in secure industrial landfills or
in municipal sanitary landfills.

According to the comments received.
sludge disposal costs in 1979 typically
rairbetween 25 cents and 50 cents per
gallon and are expected to run even
higher after RCRA requirements become
effective. These comments are not
relevant to the cost of sludge disposal in
1976, the year on which all other costs of
complying with this regulation and the
economic conditions of the platers are
based.

The Agency believes the 12 cent per
gallon estimate is an appropriate 1976
cost. However, to allow a generous
margin of safety. that figure has been
raised to 25 cents per gallon. The net
effect of increased sludge hauling and
disposal costs on job shop closures and
unemployment was found to be
marginal.

CommenfrThe costs of enforcement of
the regulations were not included in the
costmodeL

Response: Enforcement costs are
determined by the local jurisdiction and
distributed among users by the local
publicly owned treatment works. Such
costs are not technology costs.

Comment. The cyanide limitation
should be keyed to the water quality -
-iterion for cyanide.

Response: The limitations set forth in
this regulation are technology based and
are not directly related to the toxicity of
a pollutant Watef quality criteria,
however, are based on toxicity
considerations because they are the
Agency's best assessment of the
concentrations required for the
protection and propagation of fish.
shellfish and wildlife. Accordingly,
technology-based limitations and water
quality criteria are unrelated
requirements and are used for different
purposes.

Comment" The total metals limitation
is overly strict for platers who plate
numerous metals and Is not necessary.
Several commenters pointed out that the
sum of the limitations for the individual
metals exceeded the total metals
limitations and, therefore, the total
metals limitation was unduly strict.

Response: The commenters are
correct in saying that the total metals
limitation imposes a more stringent
limitation on platers who plate
numerous metals than would a
regulation which specified only
limitations on individual metals. This is
recognized and was intended. The
individual limitations would be
unjustifiably lenient for plants plating
three or more metals. For these plants,
which tend to have lower individual
concentrations of metals in treated
effluent, the total metals limitation more
accurately represents the level of:
treatment which can be attained by the
model technology. Some commenters
have assumed that all of the metals are
being discharged at concentrations at or
near their individual limitations; if this
is true it is an indication that the
treatment system is not operating
properly. It must be emphasized that a
well operated treatment system
normally should have effluent
concentrations much below the one day
maximum values on which the
regulation's limitations are based.

Comment. The reason why EPA chose
a cut-off point of 38,000 liters (10,000
gallons) per day is unclear and the level
at which the cut-off is set is not
adequately justified.

Response: The Agency received a
wide variety of comments regarding the
setting of a cut-off level of 38,000 liters
(10,000 gallons) per day. The regulation
requires dischargers whose flow is
below the cut-off to meet limitations on
cyanide amenable to chlorination
(CN.A), lead (Pb), and cadmium (Cd).
Dischargers whose flow exceeds the cut-
off are required to meet limits on total
cyanide (CN.T), lead. cadmium, copper
(Cu), nickel (Ni), zinc (Zn), total

chromium (Cr). silver (Ag), and total
regulated metals (TRW).

The Agency's intention in setting the
cut-off limit was to reduce the economic
impact of the regulation while
maximizing the environmental benefit
obtained. There is no quantitative
method to determine an optimum cut-off
figure, so the decision on the cut-off
level rested on consideration of the
relative economic and environmental
impacts of the various levels. The level
of 38,000 liters per day was chosen as a
compromise. The levels considered
were: no cutoff; 38,000; 61,000; 76,000;
114,000; and 15Z000 liters per day. The
numeric cut-offs correspond to 10,000;
16,000; 20,000; 30,000; and 40,000 gallons
per day.

Because the major economic impact of
the regulation Is expected to fall on job
shops, the analysis concentrated on the
relative impact of the various levels on
the job shop sector. Since the Agency
was concerned primarily with the
sensitivity of the economic and
environmental impacts to the cut-off
level, the analysis used a sample data
base which was not corrected for exact
correlation between the sample and the
total population, but which was
expected to properly reflect the relative
magnitude of the effects of varying the
cut-off level. The sample also was not
adjusted for potential reductions of flow
by dischargers to meet the various cut-
off levels. Therefore, the estimates of
economic impact'are probably
overstated and the estimates of
environmental impact are probably
understated. The indicators of impact
chosen for comparison were closure
rates and percent of untreated
discharges. The balancing was intended
to reduce the closure rates while
minimizing the percentage of untreated
discharge. The results of the analysis
are presented in the table below.

Row cj-of' Oc e Unueaed

20.5 3
16~00 1.2 62 0.000 .... 53 8

30.000 17.5 13
40.000 175 20

caflo.s per daT.
,Nmp bh 1 T.
'Premt CJ job shop rlaw.

As the table illustrates, even the
maximum flow cut-off considered
(40,000 gallons per day) results in an
estimated unadjusted closure rate of
17.5 percent. Setting the cut-off this high
was unacceptable because a number of
very large job shops could reduce flow
to 40,000 gallons per day and thereby
avoid the limitations on copper, nickel,
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chrome, zinc, and silver. The closure
rate is relatively insensitive to the flow
cut-off below the 40,000 gallon per day
level. However, the percentage of
untreated flow is sensitive to cut-off
levels. For instance, between the 10,000
and 16,000 gallon per day levels the
closure rate decreased by only 1.3
percent but the percentage of untreated
flow doubled from 3 percent to 6
percent. Higher cut-off levels showed a
continuation of the trend toward rapid
increase in untreated flow and small
decreases in closure rates.

Besides showing that increasing the
cut-off limit above 10,000 gallons per
day resulted in minimal decreases in the
closure rate at the expense of large
increases in untreated flow, the study
showed that a significant reduction in
the unadjusted closure rate estimate
was obtainable by setting the cut-off
level at 10,000 gallons per day. This
reduced the unadjusted closure rate by
over 5 percent while allowing only 3
percent of the discharge to go untreated.
Based on the above analysis, the
Agency decided that there was more
benefit to setting a cut-off level at 10,000
gallons per day than at a higher level.

The Agency has distinguished
between cyanide, lead,, and cadmium
and the other regulated metals. Lead
and cadmium pose human health
problems and cyanide is both extremely
toxic to aquatic organisms and is
discharged in large quantities. These
three pollutants have a greater potential
for causing damage than the others.

Some commenters said that since few
platers will meet the cut-off criteria, the
limit should be set at a higher level. The
data available to the Agency show this
to be an unfounded concern;
approximately 40 percent of the job shop
platers discharge less than 10,000
gallons per day. The Agency is
concerned that the opposite may be true.
In performing the analysis upon which
the 10,000 gallon per day level was
based, the Agency assumed that only
plants which were presently discharging
less than 10,000 gallons per day would
qualify. In reality, many platers who are
discharging more than 10,000 gallons per
day can probably reduce their flow and
come under the cut-off limit. As a result,
the percentage of.untreated flow may be
significantly higher than that calculated.
The Agency will continue to monitor the
performance of the industry to
determine whether the cut-off level
should be adjusted in the future.

Alternative bases for setting cut-off
levels were considered by the Agency
but were rejected. In particular, the
Agency considered setting the cut-off on
the basis of the amount of chemicals
used by the platers and on the total

number of pounds of pollutants
discharged. Both of these alternatives
were rejected because they would be
extremely difficult to monitor. Water
usage is easily determinable and is
believed to be as directly related to the
impact of the discharge on the POTW as
any other parameter considered.

Comment. Concentration-based
standards penalize those facilities
employing water conservation or reuse
techniques. Other commenters believe
that concentration-based standards do
not penalize such facilities.

- Response: The Agency recognizes that
concentration-based standards domot
encourage-water conservation or reuse
techniques. However, such standards do
not necessarily penalize conservation.
This regulation includes opitonal mass-
based standards as well as
concentration-based standards. These
additional standards used the same data
base and assumptions as did the
concentration-based standards. The
details of the development of these
standards are given in the Development
Document.

Comment- Platers may not know if
strong chelating agents are present in
their rinse waters and therefore would
not know if they qualify for TSS
monitoring. Two issues were most often
raised: First, many chemical suppliers
do not readily divulge the composition
of their formulations; and, second, some
of the strong chelating agents should be-
identified.

Response: The term "strong chelating
agents" is defined as all compounds
which, by virtue of their chemical
structure and amount, form soluble
metal complexes which are not removed
by subsequent metals control techniques
such as clarification or filtration. Most
suppliers, if requested, will identify the
existence of chemicals that may form
strong metal complexes. However, if a
plater cannot determine if strong
chelates are absent from his processes,
then the TSS monitoring surrogate
cannot be used. Examples of strong
chelating agents are cyanide, ammonia,
EDTA, quadrol, HEDTA, NTA and
DTPA (and other amino polycarboxylic
acid-type chelates). Citric acid, tartaric
acid, Rochelle salts, thiourea, and
gluconic acid are weak chelating agents.

Comment. Since total suspended
solids is a compatible pollutant and the
basis for user charges in some
municipalities, it is not a'proper
indicator pollutant.

Response: Total suspended solids are
used as an indicator of the effectiveness
of treatment to remove toxic metals. The
optional alternative limitation on TSS
was not developed to limit TSS per se.

Consequently, a POTW will not be
permitted to allow credits for TSS
removal based on removal by the
publicly owned treatment works,

Comment: The derivative of the
alternate TSS limitations Is Indirect and
unclear and does not ensure compliance
with metals limitations. An alternative
method was suggested based on
conversion of allowable concentrations
of metals to equivalent hydroxide
concentrations.

Response: The Agency reviewed the
methodology used to calculate the TSS
monitoring limitations for the proposed
regulation and designed a new
methodology suggested by a commenter.
One commenter proposed an approach
to setting the limitations based on the
use of metal hydroxide equivalents to
calculate TSS as a function of the
individual metals limitations.
Theoretically, a metal concentration
would be measured as TSS if all of the
metal were in its metal hydroxide form.
To obtain a value for the metal
hydroxide concentration, each metal
concentration is multiplied by the ratio
of the atomic weights of the metal
hydroxide to the metal. The commenter
suggested that TSS can be calculated by
converting each individual metal
limitation to a hydroxide equivalent and
summing the copper, nickle, chrome, and
zinc equivalents. However, the resulting
TSS value would overestimate an
equivalent TSS value for total metals,

A modification of this approach was
constructed by calculating a weighted
hydroxide constant which Is the ratio of
the sum of the hydroxide equivalents of
the long term average concentrations of
the individual metals divided by the sum
of the long term average concentrations
of the metals. The weighted hydroxide
constant is multiplied by the long term
average of the total regulated metals
(derived by a regression method) and by
the variability factor for the total
regulated metals. The resulting
limitations are then adjusted upward to
reflect the portion of other metals
typically in raw waste, such as iron, tin,
and aluminum.

Comment. The alternative TSS limits
cannot be achieved with the technology
specified.
' Response: Six out of 21 of the plants
in the Agency's data base meet the TSS
daily maximum of 20 mg/i. Therefore,
the TSS alternate limitation is
achievable using existing clarifiers or
other solids removal equipment.

Comment: Prohibition of dilution
would be almost impossible to enforce
and monitor.

Response: Section 403.12(b)(4) of the
General Pretreatment Regulation
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requires all users of publicly owned
treatment works to report their average
and maximum flows within 180 days
after the promulgation of any categorical
pretreatment standard. These data could
indicate possible dilution by pointing
out increases in water use. This does not
guarantee, however, that dischargers
will accurately report their wkter use.
However, falsifying reports is a
violation of Section 308 of the Clean
Water Act and is punishable by civil
and criminal penalties under Section 309
of the Act

Comment- The effluent limitations
exceed water quality standards and,
therefore, implicity assume that dilution
will prevent damage to the environmenL

Response: The limitations set in this
regulation are technology based
standards. There is no direct
relationship between technology based
limits and water quality criteria. If
compliance with these technology based
standards does not allow the publicly
owned treatment works to meet
stringent water quality based limitations
in its permit, then it may require more
extensive pretreatment.

Comment- What is meant by
"electroplating process water"?

Response: The term "process
wastewater" is defined in 40 CFR
401.11(q). In general, electroplating
process wastewater includes all waters
used for rinsing, alkaline cleaning, acid
pickling, and other metal finishing
operations; it also includes waters
which come about from spills, batch
dumps, and scrubber blowdown.
Cooling water which does not come in
contact with the product or waste by-
products is not included in
electroplating process wastewater
definition.

Comment" Data presented in Section
XII do not support the need'for
regulating silver. Monetary
considerations will limit the amount of
silver discharged by electroplaters.

Response: Silver is acutely toxic to
humans and aquatic life. Certain fish
species are extremely sensitive to silver,
as concentrations of less than 10 1g/l
kill half the fish in four days. Only high
concentrations of silver would interfere
with POTW treatment processes.
However, 25 to 75 percent of the silver
introduced to a POTW is discharged.
untreated, to surface waters. While it is
probably true that the value of silver
provides strong economic incentives for
electroplaters to recover silver wastes,
there are some operations which could
discharge toxic levels of silver to a
POTW and a significant number of
platers do not remove silver from their
effluent. The Agency prefers to rely on

regulation to control the discharge of
pollutants even though there may be
economic incentives to voluntary
control.

Comment Cyanide is compatible with
POTWs and therefore the limits should
be higher. At 10 mg/I total cyanide,
POTWs destroy cyanide to
concentration levels which will not
cause problems when discharged to
streams. The commenters cite several
examples of POTWs with high removal
efficiencies (98 percent) for cyanide as
justification for higher limits.

Response: While some cyanide Is
treated in a POTW with well acclimated
organisms, the typical POTW shows
significant pass through of cyanide. The
Federal Guidelines for State and Local
Pretreatment Programs (EPA-430/9-76-
017) contains data on cyanide
removability for 22 POTWs. Cyanide
pass through for these plants ranged
from 2 percent to 100 percent with an
average pass through of 69 percent. Data
from an ongoing EPA study of POTWs
(Contract EPA-68-01-3a57) showed 55
percent pass through in one plant and 16
to 79 percent pass through of cyanide in
another. Both of these plants are
activated sludge plants currently
meeting the secondary treatment
criteria. These data all indicate that a
significant portion of the cyanide is
likely to pass through a typical POTW
into receiving water, where it can cause
environmental damage.

Comment. EPA's cited inhibition
levels are too low and are unsupported
by data.

Response: Data on inhibition levels
were taken from Section E of "Federal
Guidelines: State and Local
Pretreatment Programs" (EPA-430/9-76-
017), and the data references cited
therein. The limits set in the
electroplating pretreatment regulations,
however, were not based on these
inhibition levels but rather on best
practicable treatment technology. All of
the pollutants which are proposed for
regulation are known to have the
potential to interfere with POTW
processes. Actual interference, however.
is a function of the pollutant
concentration and the characteristics of
each POTW.

Comment- Each city has its own
unique mix of industry. Non-
electroplaters contribute a large amount.
even more than 50 percent in some
cases, of these pollutants in specific
cities.

Response: Since not all electroplaters
plate the same metals, not all
electroplaters' wastes contain all the
pollutants under consideration.
Therefore, for any given city it is

relatively easy to find one or more of
these pollutants present which are
mostly discharged by non-electroplaters.
However, the national overview
suggests that electroplaters are a large
industrial source of these pollutants-
the largest single controllable source in
many cases. Electroplaters' average raw
waste concentrations are far higher than
residential background levels of these
pollutants. Data show electroplaters, a
single industry, to be contributing a
large part of the pollution entering a
number of POTWs. For Monroe County,
NY, electroplaters contribute 31 percent
of the total cyanide, 78 percent of the
copper, 98 percent of the nickel. 66
percent of the zinc and 41 percent of the
cadmium found in the P0TW influent
(comments from County of Monroe, NY,
April 14,1978). The data from the 1974
study of New York City by L. Klein, et
a)., show electroplaters responsible for
43 percent of the chromium. 62 percent
of the nickel, and 33 percent of the
cadmium found in POTW influents.
These data reinforce the necessity of
regulating electroplaters.

Comment. EPA fails to distinguish
between beneficial and toxic levels of
metals and between the various forms in
which a given metal can be present.

Response: While some of the metals
are essential elements (e.g., zinc), they
do not degrade in the human body but
rather bioaccumulate. Continued
accumulation to above-normal levels
can be toxic. The toxicity of a metal is
related to the form that it takes in the
environment. While it is the metallic ion
that has the actual toxic property, the
different forms can be converted to each
other in the environment.

Comment- Runoff is a major
contributor to the pollutant load in
POTWs. Since runoff is a major factor,
the electroplating regulations will have
little or no impact.

Response: EPA recognizes that in
systems with combined storm and
sanitary sewers, metals runoff loadings
can be sizeable, although intermittent.
For example, the 1974 study by L. Klein,
et a. in New York City estimated that
runoff contributions to POTWs were:
copper=14 percent; chromium=9
percent: nickel=10 percent; zinc=31
percent; and cadmium=12 percent. The
electroplaters' contribution to the
POTW loads in the same study were:
copper=12 percent; chromium=43
percent; nickel=62 percent: zinc=13
percent; and cadmium=33 percenL
These data indicate that, except for
copper and zinc, the electroplaters'
contribution to the POTW was
substantially higher than the
contribution from runoff. Cities with
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separate storm.-andsanitary:sewers
would be expected to -showfariess
contributionfrom -runoff. :In-considering
the impactofolectroplaters versus the
impact of iunoff, EPAconclndes -hat
from a -national standpoint -there are
cities where :bothcancontribute
significantly to a POTW.Electrupflaters
are the largest,contro]lable source of..the
metalsinmany caues. Datacited in
Section Xi about sludge quality in
Grand Rapids, Muncie, -and Buffalo
demonstrate 4hatpretreatment
regulations .do have a favorable .impact
on sludge guality.

Commenfr The electroplating industry
contributes mly iO.V15 percent of the
total mamium flow-to tehuenvironment
and-only f027'percent of fh -total
cadmium:flow itosurface waterb.

Response: EPAimaintains 1hat the
figures cited above, -which were taken
from a report submitted with the
comments, are too -low. The numbers are
based partly onestimates1rom
"unpublished-calcilations"'of the
amount of cadmium dischargedby
electroplaters. Inderiving the 40.27
percent figure, the commenter'sestimate
of 1.5B7ldcg/yr cadmium indirectly
discharged-to I'OTWs by electroplaters
is far belowany ofthe.otherestimates
available to EPA For example,
calculations based on EPAWs screening
data (assuming -1-7percentofathejob
shops and 30 p ercent 'ofthe captives
have treatment in place and .that
treatmentremoves 90percenthof the
cadmium in the raw waste) show.310
kkg/yrindirectly discharged -to POTWs.
Another study .fEPA-6005-- Z-002J
estimated.514 .kkg/yr, whilesa,third
study (cited in EPA-M500-7--032)
estimated 143 klg/y. The.numberscited
in the comment underestimate'ihe
amount of caau urin crmhargedjdirectly
to receiving watersby .electrolaters.Jn
examining other figures in ,the xeport, .the
Agency concludes that Ther epor's
estimated iontribifionsfrommon-
electroplaters were too .high, due to
double counting of.emissions and .to
assumptions'which EPA disputes.
Furthermore, the xeports ase.of"lotal
cadmium.flow to theenvironment" asa
basis for comparison ismisleading.,Not
all of -the cadmium Zischarged to the
environmentis likely to be-as
environmentally anobile as
electrqlaters' wasteorhave the -same
potential for .causingenvironmental
damage. In summary, EPA disagrees
with the .commenter's.conclusions and
also disagrees with The methodology
used toreach.those conclusions.

CommenfrA papergiven byEPA
scientists at the 50th annual conference
of the 'W PGFOctbera977j'concludes

that "health -effects fromcadmim in
municipal -sludge applied to -agricultural
land are not expected -to be maproblem."
Why then is EPA persisting in raising
the sludge issue?

Response The same paper;also states,
"The conservative approadh would ,be to
stop application oftcadminm tosil
since aidependence [upon limits] ;on
eitherthe total orannual loading rate
could be wrong. 'Howeverbecause-of
the immediacy ofthe issue, the
realization that some .fthe zqueslions
will be answered in the -near future, and
that in the interim.eitherapproach
would-be acceptable, it.would appear
logical to apply limits!on either:or both:"
Calculations on -which the 'conclusion
quoted inlvhe comment were based

* emphasizedgood managementpractices
of not more-than one kg/ha annual
cadmium application-and'neutral pH.
Even if theseconditions are met, 1he
paper goes on to say, if';a person-eats a
normal diet and -ses mrnicipal sludge
to amendthe soil-where-pracicallyall
of his -odis grown, It-wouldbe prudent
to 'assure lha- such sludge -contains less
than60-ppm cadmiumY .At,' 0 percent
POTW removal efficiencyclor cadMium
and 1400 lbs -of sludge'generated-per
million gallons f wastewater,-a 'POTW
influentcfonly:5 pg/l.sneeded to
cause a sludge.concentraion'of;about 0
ppm. At,60 percent POTWiremoval
efficiency, the -mfluent conterntration
necessary is abouti.7 'pg/1.
Electropiaters'zaw wastes have been
measnred -to be on the orderof one
thousand times higher in concentration
than these mumbers :thus demonstrating

'that potenial:forsludgeproblems
certainly existsin mthose areas where
electroplaters are located.

Aside-from~humanhealth
considerations, there are strong policy
and :economic reasons for requiring
pretreatment of cadmium.:Sludge
without cadmiumisia ,luablexesource.
Moreover, Lalternative sludge disposal
methods, such -is incineration and
landfilling, are more expensive than
land disposal'and 2can cause
environmental problems.

Comment Higherlimits aufCN, Aare
possible without endangeringsewer
workers. Also, hexavalent chromium is
reduced innunicipal'sewer lines andsa
total chromium limit-is sufficient to
protect against sludge dlischarges.

Response: Although limits on
hexavaentchromiumappeared -n the
proposed regulation, hexavalent
chromium isnot limitedin tis
promulgatediegulation. Indirect
dischargers below hefflow cutoff have
no requirement toreduce'hexavalent
chromium, whereas indirect dischargers

above the cutoff vill generally 'needto
reduce Iexavalent chromium and to
precipitate .trivalent chromium lo
achieve the'total chromium limitations.
The decreased benefitto the
enviro3ment )TiPOTW operation due to,
1he eliminationof the hexavalent
chromium limitations is not thoughtlo
be significant ona national scale.

The CN, A limitationfor indirect
dischargers with flows greater than
10,000 gallons per day has beenomitted;
now only CN, T is limited. Small indirect
dischargers still have a CN, A limitation,
although 'at a high level. This 'limitation
is based on technological
considerations.

CommenL A cost-benefit analysis
should have been performed to show the
environmental'benefits to -be derived
from the promulgationof the regulations.

Response: The ,pollutants regulated
are toxic'materials determined to have a
potential Tor passing through or
interfering with a POTW. The standards
are then based'on the best .prcticable
technology currently-available. The
Agency assessed the costs and
economic impacts ,of the standards and
estimated the expected pollutant
removal from industrial wastewaters.
However, a strict cost henefit analysis
was not conductedand was discouraged
by Congress duringdevelopment of 'Toe
Clean WaterAct.

Comment.Flow changes-cause large
variations in clarifier performance,

Response: Within Wide influent limits,
properly'designed and sized clarifiers
produce a fairly constant ieffluent
concentration of the treatable pollutant
parameters, 'even though mass loadings
may change. If influent low fluctuations
result from Iproduction ,changes, both
concentration and mass based
standards should'be'met.

Comment. EPA understated !the -costs
by neglecting certain cost elements,

Response: The Agency-used
computerized cost iestimation lechniques
to estimate.treatment costs atindividual
facilities and for the electroplating point
source.category. The Agency aseda
base year rof 1976 for cost estimates and
believes that the cost model is accurate
to wifin 20 -percent for predicting
industry-wMde costs. Estimatedtcosts for
individual facilities imay :show wider
variation due to specialsite conditions.

The cost input data comes from a
number dsources including xn-site
surseys,-waste ,treatment equipment
manufacturers,,-and-previous'EPA
projects. The modelhas 'been'checked
by comparing estimatedc apital and
maintenance costs to actual costs.

One n ommenterstated that the cost
estimates for investment, ioperationand
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maintenance, and energy were
excessively low. As an example, the
commenter estimates the capital cost of
a continuous pH control system for a
wastewater flow of two gallons per
minute to be $21,390. The Agency's
estimate for a batch system was $1,452
which includes a 94 gallon holding tank.
The Agency believes its estimate is "
realistic for a batch pH control system
that is part of a total treatment system.

Operation and maintenance costs for
pH control were also questioned by this
commenter. The Agency estimated
annual 0 & M costs for a two gallon perminute system at $286 per year. Total
operating costs for a treatment system
including clarification are prorated to
individual unit processes. For facilities
with total daily flows of less than 2,000
gallons per lay (2 gpm), the Agency
believes the prorated 0 & M estimate for
pH control to be accurate. Monitoring
costs are computed separately based on
flow of the process wastewater.

Power costs for the two gallon perminute pH control system were
estimated to be $8 per year. The smaller
pH control systems require minimal.
electrical power to provide one turnover
per minute and thus the Agency believes
this estimate to be reasonable.

Comment. The total cyanide limitation
may not be achievable because
ferrocyanides build up in plating
solutions as a result of good dragout
recovery. Ferrocyanides are not
effectively treated by chlorine oxidation.
Does EPA require that steel not come in
contact with cyanide plating solutions?

Response: If the commenters have
achieved good dragout recovery, they
may want to"consider the optional mass
based limitations. Secondly, steps can
be taken to reduce ferrous or iron
contaminants in the plating solutions
through better control of pre-plating
rinsing, and substitution of nonferrous
tanks and anode baskets. Thirdly, the
specified model technolgy when
correctly operated and maintained,
reduces total cyanide to concentrations
within the limits of this regulation.
Following the oxidation of free cyanide,
ferrocyanides are removed by
clarification. This second step cannot be
ignored when evaluating the
effectiveness of the model technology.

Comment The Agency's data base
supporting the cyanide limitations is
flawed by analytical uncertainties.

Response: The commenter requested
reconsideration of the cyanide
liniitations for several reasons. First,
some of the plants which submitted data
to EPA do not use approved analytical
testing methods for cyanide. In response
to this comment EPA discarded the data

submitted by those plants known to be
using improper methods. Second, the
commenter had an independent
laboratory sample some of the same
plants that EPA's contractor had
sampled. The independent laboratory
found concentrations of cyanide in the
plant effluents which were significantly
higher than those measured by EPA's
contractor.

The commenter who provided the
data from the independent laboratory
pointed out that the EPA may have
observed low CN concentrations
because most of the plants sampled
"may have been much more careful
during the [EPA's] sampling than during
the [independent laboratory's]
sampling" because the EPA sampling
may have found violations of the
discharger's permit. If tis is the case,
then it is clearly not=h adequate reason
for invalidating the EPA data base. The
agency expects waste treatment plants
to be operated carefully whether an EPA
monitor is present or not.

The commenter also felt that the
alleged discrepancy may have arisen
because the EPA contractor
overestimated the capabilities of the
laboratories they used. Assuming for
argument's sake that the contractor's
data was invalid, the Agency examined
the impact of removing all of the
contractor's data from the data base.
The result was cyanide limits about
twice as stringent as those originally
calculated. This indicated that the EPA
contractor tended to report higher
cyanide values than other sources,
including the companies themselves, the
commenter's laboratory, and another
EPA contractor whose qualifications
were not challenged. Since the
contractor's data were higher than the
majority of the data but lower than the
commenter's data, there appears to be
no consistent bias toward either high or
low in the contractor's data.

Third, the commenter questioned the
validity of the data base because values
appeared in it which were below the
limits of accuracy of the methods
employed. The Agency does not accept
this as a valid criticism of the data base.
The commenter is confusing
inaccuracies in individual
measurements with inaccuracies in
statistical analysis of a number of
measurements. The data base was used
to determine the median concentration
and variability characteristic of a large
number of individual plants. Any
individual measurement in the data is
subject to a number of sources of error.
However, when the data is aggregated,
the qffects of errors in individual
measurements should cancel each other

unless there is a consistent bias in all of
the measurements. Some measurements
are low, others are high. If the low
values were eliminated from the data,
there would be no counteraction to the
high values. Therefore, it would be
incorrect to remove low values from the
data base.

The commenter does not allege any
consistent bias in the data.

Finally the commenter performed a
study of laboratories which had
performed cyanide analysis during
collection of the data base. The study
showed that the laboratories had errors
of up to 100 percent in analyzing known
concentrations of cyanide. The result of
the commenter's test tended to show
that there was consistent bias in the
values reported by the laboratories in
favor of higher reported values. The
average true total cyanide concentration
in nine samples submitted to the
laboratories was 0.487 mg/l; the average
measured concentration was 0.557. The
laboratories tended to report measured
values of total cyanide 14 percent higher
than the true values. The average true
amenable cyanide concentration in nine
samples was 0.0517. The average
measured concentration was 0.073. The
laboratories tended to report measured
values of amenable cyanide 41 percent
higher than the true values. Therefore, if
the Agency accepted the commenter's
data it would adjust the cyanide
limitations downward. However, the
commenters test was very limited in
scope and probably not reliable as an
indicator of true bias. The Agency's data
base is composed of hundreds of
measurements and therefore the effects
of individual errors is more likely to be
cancelled.

The fact that the laboratories
surveyed by the commenter tended to
report slightly higher values of cyanide
than were actually present would be of
concern had EPA not made provision for
such variation in setting the limitations.
Laboratories were found to report
measured values as much as 100 percent
different from the true values. However,
the maximum daily cyanide limitations
were set by determining the median
performance of the plants studied and
then setting maximum daily limitations
500 percent higher to account for
variation in analysis, sampling, and
plant performance. Thus provision has
been made for analytical error in setting
the limits. The 30 sample limitations
were set 50 percent higher than the
median performance level, because the
average of 30 samples would tend to
have a smaller variability due to the
cancelling of individual errors as
discussed above.
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Comment- Indirect -dischargers
participating -in ithe economicsurvey
may have indicated &hatoadmiun-rand
zinc plating is'conducted butignored
mentioning mhromium platingior -

chromating ifthey ivere anntegralpait
of zinc.or admium plating. To'the
extent chromium plating and chrnmating
were undercounted, treatment-costs to
reduce hexavalent chromium are
ignored.

Reponse: Respondents 'to the
economicsurv, eyindicatedt thepecific
processes mnployedin .their Eacility.
Chrome :plating and 'chromating were
among &e choices available to the
respondents. Also, cadmium andzinc
plating freqnenfly:ocmcrs without
chromium plating or chrmnating.
Therefore, 1he ztomatic indinsion of
chromium plating amd ichrnmating
automaticatly',wilh:cadmimnrm'mnrc
plating ismot-'wraded.

Comment. Will -technology installed
under tis prtreatnent regulation-(BPT
analog) be condistent with -he Tuture
pretreatment.Tegulation {BATanalqg) to
become iffective'no later 4hanjuly1984

Response:. The goal -Dzffhe Agenc y in
the development of BAT level
pretreatment standards shall'be end-of-
pipe treatrnent technology compab'ble
with ihe model'technology oThis
regulation und in-process changes to
recycle raw materials, Teauce .dragout,
and reuse orreduce waterflow.

Comment: Some o fle plants in the
Agency's data base f050, 605:, 6053,
6079, 6081, 087,.63A, 19050,19051,
36540) shouiaibe omittedfromlthe CN,A
data basebecause the cyanide
wastewaters were an i nsgnficant
portion of the total electroplating Mow-or
the plating lines with cyanide had
integrated Irealment

Response: The Agency agrees that
integrated .treahnent systems should
produce .ahigher effluentcgualiland
cost more than the end-of-,pjpe qcyanide
oxidation systems .costed as partof -the
model technology. Therefore, data from
plants .utilizing integrated treatment
have been omittedfiromthe data-base.
The Agencyalso omitted data -from
those plants where it vas reAsonable to
presume that cyanidewastewaters were
a small portion f he-totalraw waste
load. Contrary lo suggestion, plant6079
was kept inthe data base because it
does mot use integrated reatment
systems -and because aap, proximately,30
percent-of the plantoWrginatesrom
cyanideplating

Commauf Dlo Wpollutat
concentrationsinihe effluents from
treatment systems sampledbyEPA
result from the efficiency-of the

treatment process or dilffion DTprocess
water?

Response: -tluentlimi taiorrs -were
calculated Trom a -data base screened by
several criteria. 'One -criterion for
consideration was that the raw waste
concentration oxf anetapoflutant must
be atleast -S.T mg/-l. Plants -with a
sigriificant-proportion-of-non-
electroplating wastewaters also-were
excluded from .the -data Thase..ifafacility
hadinstalled'b exavalent .hronium and
cyanide treatment -systems, -and if'the
flows from 'these processes were
significant, -then -1The elfluent
concentrations to 'these systems were
presumnedito require treatment.

-Comment: Several industry
representatives advocated the
application df technology Ito allow for
the treatment of commiingled waste from
several operations. Onecommenter
went onto state that combined
treatment of wastewalershas been
standard-practice by municipalities and
industry.

Response: The Agency inmany cases
supports the combined treatment of
industrial wastewaters; often where .the
waste streams complemean oneanother,
there are economies olscale and
improved operation. Cost estimales
were'based~on separate treatmentof
process wastewaters. If treatment
limitations .cannot be met ly
commingled Ireatment, the separate
treatment of wastes is required.

Comment The 20-day limits 'should be
eliminated because they were derived
from statisticaLmethods -rather 'than
from actual;data, and because plants -are
expected to-exhibit-skewed -variability,
not normalvariability as assumed by
the Agency. Acommenter'cited
hypothetical examples of:plants which
meet -the daily limits wlile aot neeting
the So-daylimitations.

Response:.The Agencybas employed
statisticalnethodsto derive these
limitations;.however, the :stitisticul
methods wereappliedto.actual data.
The Agencytagrees _hat the statistical
distnibutionmf-poUutant concentradons
ineffluentmastewatersis -skewed. The
data indicate that the aimdetlying
statistical distribution fpoutant
concentrations is log-iormlu,-whichis
highly skewed when presented-as
arithmetic values but -,wich can be
normalized by conversion-to logarithms.
The statisticalmethods amployed,
including these based ton the log-normal
distribution, are consistent 'ivith-he
statistical characteristics that the Oata
exhibit. TheAgencyhasmotiassumed
arithmetic-normalvariabilityrfn
applicatinn 0fstaisticatmethodls.

It may be-possible -toconstruct
hypothetical'examples,ot-etfluuet
concentrations thatconfborm to daily
limitations but not 'average limitations
as noted by he tcommenter. However, a
plant with an appropriate and properly
operated wastewatertreatment system
consistently will meet-both daily and
averagestandards. A plant that
repeatedly violates -either -or both
standards must be regarded at best as a
marginal plant and, consequently,
requires zdjustments of the treatment or
operating practices.

Comment: Plants that plataonly-one
metal willbe nnable to meet -the
proposed limitations.

Response: The Agency's analysis, as
reported in 'the development :document
for the proposed regulation, does preditt
that.a.plater of one metal-on average
will have a 'higherconcentration of fthat
metal than'a platerof-more than-one
metal. This-does not-demonstrate,
however, thata-asingle metal plater
cannot meettthe lfinal Tegulation.

In -particular, the Agencys Tgression
model is -based onun implicit
assumption -hat 'the predicted polltitant
discharge is a function -of TSS in Ie
effluent and the ratio of 'the given-metal
to a'ctal metals in 'he unlrea'ted
wastewater. Accordingly, this Wanalysls
reflects the number obf-metals plated
only indirectly 'through changes in -the
aforementioned'ratio.

In 'esponse 'to the issue raised by this
commenter. the Agency, in -a separato
analysis, has idetermined fiat EPA -data
base plants with largenetal ratios meat
the liitation with approximately the
sane frequency as do 'all plants in'he
data -base.ne Agency therefore
believes that 'the-commenter's assertion
is not -supported. However, this analysis
should not be interpreted 'to miean that
the regression model does not apply.
Specifically -the model, -vhich is m
function of-nlyIwo vadiables,'has been
used to -describe certain interactions
among-varia'bles over-alarge range -of
circumstances. It is -a representation of a
norm which is -an aggregate
approximation in that he model does
notfit any-single-caseexactly. Single
metal platers andthose-withexcessively
highmetalrates are -at the -fringes df 'the
region to which 'the nodel applies. In
these 'circumstances there -areother
important factors, such-as those 'lted
below,-which are -not ;incorporated into
the model directly. hisiconsideration
and otheranalyses described here
indicate "thatt he model's predictive
power isl ess accurate for single -metal
platers.T.he Agency used the~model by
evaluating at atspecific combinations df
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the two independent variables resulting
in appropriate standards for all platers.

From an engineering standpoint, the
wastewater pH can be adjusted to
optimize the treatment system reduction
of a single metal. This approach can and
should be used whenever there is a
relatively large amount of one metal in
the wastewater.

In developing this regulation the
Agency also found that limitations for
copper for the common metals plating
subcategory were essentially the same
as those independently derived for
copper in the printed circuit board
subcategory. Thus, for copper these two
sets of limitations were combined into
one set for both subcategories. The
Agency found the same equivalence
between common metals nickel and
electroless nickeL

Finally, it should be mentioned that
these limitations are less stringent than
those originally proposed. The daily
maximum standard for zinc, for
instance, is 23 percent higher than that
proposed. -

Comment7 The hexavalent chromium
limitations proposedby the Agency are
too stringent, are unnecessary, and are
based on analytical procedures which
are unreliable at the levels involved.

Response: These final regulations do
not set limitations for hexavalent
chromium. For the purposes of this
regulation, hexavalent chromium
limitations are probably unnecessary
where total chromium limitations are
established. Accordingly, plants
discharging 10,000 gallons per day or
more will be required to meet a total
chromium limitation but not a
hexavalent chromium limitation as
originally proposed. The Agency also
has eliminated the hexavalent chromium
limitation for plants discharging less
than 10,000 gallons per day. This was
done in order to reduce the cost of this
regulation to the industry. The Agency
believes that in most instances the
environmental effect of eliminating this
requirement will be insignificant.
However, local control authorities
should be aware that some indirect
dischargers, by reducing their flows
(without reducing the quantities of
pollutants), may be able to avoid
meaningful regulation. In such instances,
particularly for small or sensitive
POTWs, local control authorities may
want to establish hexavalent chromium
limitations for plants discharging less
than 10.000 gallons per day.

Comment Companies conserving
water should be given higher allowable
concentration based limits.

Response: Use of mass-based
limitations may have the effect of

allowing water-conserving indirect
dischargers to discharge higher
concentrations of pollutions than
allowed by the concentration based
standards. However, if the resulting
allowable concentrations should cause
an adverse impact on the POTW,
stricter standards may be imposed by
the local control authority.

Comment; Many electroplaters have
not yet begun to practice water
conservation. Since water conservation
can significantly reduce the cost of
treatment, any analysis of economic
impact which does not take this into
account is invalid.

Response: An economic analysis
which does not take into account
possible treatment cost reductions
achievable by water conservation is
conservative. This is a BPT level
pretreatment regulation which considers
end-of-pipe treatment. BATlevel
pretreatment regulations, now
underway, Will address in-plant process
changes. A plant by plant evaluation of
the feasibility and current extent of
water conservation is necessary for this
analysis.

Comment: Should monitoring be flow
or time proportional or are grab samples
adequate?

Response: The monitoring may be by
either composite or grab samples. The
statistical analyses of the data used to
determine variability of effluent
concentrations were based largely on
grab samples. Therefore, the extra
variability of individual grab samples
has been factored into the analysis.
However, flow or time proportional
compositing of samples gives a better
indication of treatment plant
performance and should be encouraged.

Comment. The pretreatment standards
should not apply to combined waste
streams. Captive electroplating facilities
which combine wastewaters from other
categorical processes should not be
responsible for meeting the regulation; it
is difficult to relate effluent quality from
a combined treatment facility to the
electroplating operations.

Response: As with other
concentration-based standards, final
pollutant limitations shall be based on
that portion of the flow that is generated
by the electroplating processes. The
concentration-based limitations
appearing in this regulation shall be
applied to the flow originating from
electroplating operations;, therefore, the
limitations will depend upon the
proportional flow from other non-
electroplating wastewater streams. For
example, if electroplating process
wastewater is diluted by an equal
volume of once-through cooling water,

then the electroplating limitations for
this facility would be half of the value
stated in the regulation.

Comment: Several commenters have
requested clarification of the point at
which monitoring should occur, or,
alternatively, to which waste streams
the limitations apply.

Response: The effluent limitations set
out in this regulation apply to
qlectroplating process waters only. As
pointed out in the discussion of dilution,
process wastewaters are limited to
rinses, plating baths, and cleaning baths-,
they do not include non-contact cooling
waters, sanitary wastes, or waters used
in other plant operations. The Agency
recognizes that in some cases the
electroplating wastes are combined with
other waste streams either before or
after treatment. If monitoring is
performed on the combined streams.
then the concentration based limits
required by this regulation must be
adjusted to reflect the actual volume of
the electroplating process waters. For
example, if the monitoring location is
such that the monitored stream is
composed of one-half electroplating
wastes and one-half other wastes, then
the allowable concentration will be one-
half the value required by the regulation.
If the allowable concentration after
adjustment for other waste streams is
below the levels detectable, then a
monitoring location upstream from the
mixing point must be chosen. Since the
mass based limitations are not a
function of flow, there should be no
adjustment of those limitations.
Somewhat related to this question is the
point at which the 38,000 liter per day
flow is determined. The regulation is
very clear that the 38,000 liter per day
cutoff figure refers to "electroplating
process wastewater."

'Comment.-Does the daily maximum
concentration equal the maximum
allowable instantaneous value attained
at some time during the day?

Response: No, theAgency does not
require continuous determination of
pollutant concentrations throughout a
day but is requiring that a sample be
taken and that all the regulated
pollutant concentrations in the sample
be less than the daily maximum values.

Comment. The analytical method for
total cyanide is inaccurate in the range
of concentrations which platers will be
required to meet. Furthermore, the
development of the total cyanide
limitations failed to adequately take into
account the sources of variability in
observed effluent concentrations of total
cyanide.

Response: All scientific observations
have some degree of uncertainty. The
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commenter states that the Agency has
failed to discriminate between sources'
of uncertainty in the concentration of
total cyanide due to analytical and
sampling methods and within-day and
day-to-day variations in effluent
concentrations. The commenter
misconstrues the objective of this
regulatory activity. The objective of the
Agency is to establish values of effluent
concentration which can be met by a
properly designed and operated
treatment system. This was done by
determining the median measured
effluent concentration achieved by 71
plants. This analysis indicated that out
of 560 measured concentrations of total
cyanide, more than half were leis then
0.15 mg/l. (See Development Document
Section XII.] This median value was
adjusted to account for within-plant
variability by deriving a daily maximum
variability factor of 5.2 based on the
actual performance of eleven (11) plants
for which 199 observations were,
available.

No attempt was made to quantify the
individual sources of variability;
however, the Agency has determined
the magnitude of the aggregate
variability. The four sources of
variability mentioned by the commenter
are necessarily reflected in the
measured values upon which the
regulation is based. Although it might be
of academic value to determine the
magnitude of the individual sources of
variability, such a determination is not
necessary in setting effluent limitations.

Statements by the commenter seem to
indicate the commenter's belief that the
effluent limitations should be based-on
the "true" concentration of pollutants.
The commenter argues that a discharger
could be held in violation of the
standards if, due to analytical
inaccuracies, a measured concentration
of the pollutant was higher than the
standard even though the, "true"
concentration was below the regulated
limit. The commenter ignores the fact
that the data upon which the standards
are based are, of necessity, measured
values and therefore incorporate
differences between the "true" values
and the measured values.

Comment: Concentrated sludge from
pretreatment will be more
environmentally hazardous than dilute
municipal sludge. EPA has not lo6ked at
this risk.

Response:'The Clean Water Act
clearly has adopted the strategy of
concentrating pollutants to smaller
volumes. The Agency recognizes that
the sludges generated from this industry
are generally hazardous and'must be
disposed of properly. However, the

quantity of sludge generated by the
industry is miniscule in comparison to
the quantity of municipal sludge
contaminated by toxic pollutants. If
these toxic pollutants are removed from
municipal sludge, the sludge can be used
as a fertilizer.. Comment: The use of an indirect,
rigorous, statistical derivation of these
limitations based upon an estimated
TSS level, a regression equation, and
limited effluent data is a highly
questionable approach.

Response: In these final limitations,
the regression approach was employed
only for the common metals within the
common metals subcategory. The TSS
value is not estimated in this approach;
however, the value used is judged to be
indicative of the performance of
properly operating treatment systems.
The approach used all the appropriate
data available to the Agency. The
Agency disagrees that the approach is
highly questionable.

Comment. The data presented in the
Development Document do not seem to
support the conclusion that the same
standards should apply to effluents with
and without chelating agents. This
aspect of the pretreatment analysis
should be given further review.

Response: The Agency agrees that this
question merits further review and that
the data presented in-the 1978 document
do not strongly support the cited
conclusion. The Agency, consequently,
has reexamined the question and has
taken a more appropriate approach.
Specifically, the Agency derived
limitations for electroless plating of
nickel and copper in which chelating
agents are widely used. When these
results were compared to the
corresponding limitations for the
common metals subcategory, where
chelates are not as commonly used, the
concentration based limitations for the
common metals subcategory were
actually somewhat higher. The Agency,
therefore, has made a conservative
decision to apply the common mnetals Ni
and Cu limitations to all three'
subcategories.

Comment.- The long term average is
calculated from all the data while the
variability factor is calculated from a
subset of the data. This is an
inconsistent procedure.

Respofnse: The long term average
computations ate based on all
appropriate data and the variability
factor computations are'based on a
subset of the data. Specifically,
variability factors are derived from
those plants for which there are at least
ten observations available. The Agency
rationale is as follows: In the

derivations of the limitations, the
estimated average for a given plant Is
equally likely to be above or below the
unknown true value for that plant. This
assertion follows from the lognormality
assumption which has been
demonstrated to be reasonable for this
and other industries, and this assertion
holds irrespective of the number of
individual observations on which the
average is based. The same assertion,
however, does not apply In general to
the estimate of a plant level variance, of
which the variability factor is a function.
For instance, for a given plant the
estimate of the variance has two
degrees of freedom When It is derived
from three individual observations. A
direct consequence of the lognormality
assumption is that this estimate will fall
below the true unknown value with
probability 0.64 and above with
probability 0.30. These probabilities, of
course, approach 0.50 as the number of
individual observations increases.
Estimates with such properties would
bias downward the estimate of the
overall single variability factor to be
applied across plants. Estimates of plant
level variance based on a small number
of observations were, therefore,
excluded from the variability
computations.

Comment: A plater of more than one
metal could meet the limitation for each
individual metal but not the limitation
on total metals. Therefore, the limitation
on total metals provides an advantage
to a firm which plates a single metal and
should be deleted.

Response: For the common metals
subcategory, the number of metals
plated is a factor in the derivation of the
standards. The data base on which the
regulation rests indicates that plants can
meet both total and individual metals
limitations. It could be argued perhaps
that the total metals limitation is less
stringent for a plant plating one metal
than for a multimetal plant, but by the
same token, the limitation on the single
metal is more stringent for a plant
plating that metal than for a multimetal
plant. The Agency has determined that
standards for individual and total
metals are required and are equitable
for plants plating one or more metals,
Note that under the new limitations the
ratio of total metals to the sum of the
individual metals has increased over the
ratio in the proposed regulations,

Comment: The Roberts-Jackson
method for measuring cyanide amenable
to chlorination is more accurate than the
colorimetric methods used at present,
The Agency should collect a new data
base using the Roberts-Jackson method
before promulgating a regulation.
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Response: The Roberts-Jackson
method of analysis for amenable
cyanide may offer an improvement in
accuracy over present methods as
suggested by some commenters.
Unfortunately, there are at present
insufficient data on the performance of
this method. Nonetheless, the Agency is
continually studying alternative
analytical methods. Whenever any
method is demonstrated, with a
sufficient data base, to provide superior
results to an approved method at
reasonable cost, its adoption will be
considered.

Comment: The analytical methods for
detection of certain regulated
substances are too inaccurate at the
concentrations specified in the
regulation. It is claimed that a plater
could have a true concentration of a
pollutant that was within the regulation
but be found to be out of compliance
because of analytical error. Particular
problems are cited for hexavalent
chromium and for cyanides, especially
cyanide amenable to chlorination.

Response: It is impossible to observe
the true concentration of a pollutant in a
practical situation; therefore, the
regulation and its enforcement must be
based on observed measurements rather
than unobservable true values. The
standards for concentration are based
on methods which the Agency
acknowledges to contain error.
Nevertheless, the data base on which
the regulation rests indicates that well-
run plants can consistently achieve
effluents for which the measured
concentrations of all regulated
pollutants, including cyanides and
hexavalent chromium, are within the
limits. In determining the compliance of
an individual plant, the issue is not the
exact value of the pollutant but that the
true value be low enough that measured
levels are within the daily and average
limits. A plant which is out of
compliance because of analytical error
(a case which is.not detectable in any
practical situation) is at best a marginal
plant and is not achieving the effluent
quality of which the industry is capable.

Comment- The text is unclear as to
whether the term "total precipitable
metals in the raw waste load" includes
iron and calcium, or whether these, like
aluminum, were excluded in the
regression analysis. In the event that
these and other coagulant aids such as
polyelectrolytes were not included in
the regression analysis, one would
expect the C99/average ratio and the
variability factors to be understated.

Response: The "total precipitable
metals in the raw waste load" includes
Cr (total), zinc, copper, nickel, cadmium.

lead, silver, tin, iron, and mercury. The
variability factor is a function only of
the variability of the effluent metal of
interest.

Economics
Comments submitted to EPA on its

economic analyis of the impacts of the
proposed pretreatment standards fell
into three general groups. They were: 1)
comments on the data used in the
analysis; 2) comments on the economic
models used in the analysis; and 3)
comments on the interpretation and use
of the estimated economic impacts. Each
of these three groups is addressed
separately below.
I. Comments on the Data

EPA used two primary sources of data
in its economic analysis. These were the
responses to financial surveys mailed by
the Agency to metal finishing
operations, and technical data gathered
independently by the Agency on plating
processes, wastewater characteristics,
and the costs and space requirements of
pollution control equipment needed to
meet the standards. Comments on the
data concentrated on costs of
compliance, space requirements, and the
availability and sufficiency of pollution
abatement equipmient currently in place
in the industry.

A."Costs of Compliance
Of the cost data the Agency used to

estimate economic impacts, those to
which comments were addressed were:
1) the capital cost of compliance; 2) the
operating and maintenance (O&M costs
of compliance; 3) the cost of space for
housing pollution abatement equipment;
4) the cost of disposal of sludges
generated by water pollution control
equipment; and 5) the cost of monitoring
to demonstrate compliance.

1. Capital Costs.-Comments on
EPA's estiffiated capital cost of
compliance criticized the estimates for
their failure to account satisfactorily for
installation costs. The costs also were
criticized for general understatement of
actual costs.

EPA based its cost estimates for
pollution control equipment on two
sources: the costs reported by metal
finishing firms for actual installed
equipment that EPA observed and
monitored during engineering plant _
visits, and the quotations of
manufacturers of pollution control
systems. In both cases, the reported
costs reflected the full cost of purchase
of the systems, from engineering design
of the needs of the individual plants,
through purchase and delivery of the
equipment, to site preparation,
installation, and plumbing

modifications. The prices that resulted
may seem low to commenters because
the costs are reported in 1976 dollars, for
consistency with the rest of the analysis.

2. Operation and Maintenance (O&M)
Costs.-Several comments addressed
EPA's estimation of O&M costs of
compliance, either to claim that O&M
costs were neglected by the Agency, or
to assert that EPA's estimates of O&M
costs were too low. Some commenters
who felt that the estimates were too low
said that depreciation and the cost of
routine internal monitoring of equipment
performance should have been included
as part of O&M costs. Others thought
that O&M costs, as a percentage of
capital cost, were greater than the 12
percent estimated by the Agency. Some
commenters referred to the Agency's
Analysis of Economic Impacts of
Pretreatment Ordinances on the Metal
Finishing Industry in Three
Communities, (the Three Cities Study)
where O&M costs higher than 12 percent
of capital cost were reported.

The Agency explicitly included O&M
costs as part of the costs of compliance
with the regulation. The cost figures
used for estimation of the O&M costs
follow common engineering rules for
chemical costs and the operating cost of
the equipment components.
Depreciation was not counted as part of
O&M costs, because depreciation was
included separately in the analysis of
annual costs. The Agency used a
straight-line depreciation rule, over the
life of the investment loan, to estimate
annual depreciation. Depreciation was
computed separately from O&M cost to
allow flexibility in the decision rules
assumed for depreciation.

The cost of monitoring by the plant to
determine the treatment performance of
equipment was also counted separately,
as was the cost of monitoring for
compliance reporting (see Section on
"The cost of monitoring to demonstrate
compliance" below). The Agency
believes that the monitoring and
reporting schedule required by this
regulation will generate sufficient data
for internal plant quality control needs.
The use of 12 percent of capital cost, as
an estimate of O&M costs for the
purposes of economic analysis, is based
on empirical analysis of the average
O&M cost across technical plant models,
as a proportion of the capital cost for a
treatment system with several
individual components. The methods the
Agency used to estimate costs in its
economic analysis are discussed below,
under "Regression Equations for Cost."

The 12 percent of capital cost average
Is not comparable with the ratios in the
Three Cities Study, for two reasons.
First the Agency does not know the
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years for which investment costs and
O&M costs were reported in all cases.
Therefore, it is not possible to compute
deflated O&M costs asa percentage of
capital costs. In one case, capital costs
were quoted in 1970-1971 dollars, but
O&M costs were given in 1977 dollars.
Second, it is not possible to determine
from the responses to questions about
O&M in the Three Cities Study whether
cost elements were included in O&M
that were counted as separate items in
the economic analysis. Depreciation is
one such expense. Therefore, the
Agency is not able to determine the
utility of O&M estimates from the Three
Cities Study.

3. Space Costs.-Some conimenters
said that the Agency had
underestimated the cost of space for
housing pollution control equipment.
When space is used for productive or
nonproductive purposes, the plant bears
the overhead cost of the space, either in
rent or in real estate taxes and the cost
of not putting the space to other
productive uses. Several commenters
also claimed that the Agency hadnot
taken into account the cost of external
space required for construction of
treatment facilities.

In its analysis of economic impacts,
the Agency examined plant survey
responses to determine, for each plant,
whether internal space is available. Ife
any space is available, then the plant
already bears an overhead cost for
space which is not a result of the
requirements of the pretreatment
standards. There may still be some
economic cost to the use of such space
for nonproductive purposes, rather than
maintaining its availability for future
additions to productive capacity. This
cost cannot be estimated accurately by
the Agency with the data now available.
However, the economic cost will notbe
an immediate financial burden to the
plant, and would not if estimated, affect
the Agency's estimates of potential
closure rates, employment losses, or
price increases. The question of space
availability will be addressed below.

In the case of treatment systems
requiring the use of external space, the
Agency explicitly included the cost of
purchase of land, even though the firm
may own idle land already. This cost
was computed by multiplying the space
requirements of the treatmentsystem by
average land prices. Rural landwas
priced at $2,000 per acre, suburban land
at $10,000 per acre, and urban land at
$75,000 per acre. This cost i. reported in
EPA's Economic Analysis of the
Proposed Pretreatment Standards
(December, 1977), on page F-26.

4. The Cost ofMonitorfng to
Demonstrate Compliance.-Some

commenters thought that the Agency
had neglected the cost of monitoring
necessary for the demonstration of
compliance with the pretreatment
standards in its economic analysis. This
is not the case. The Agency included the
cost of sampling and analysis, at $80 per
sample, according to a schedule that
varies with the daily process
wastewater flow of the plant. This
monitoring schedule is the same as the
schedule now required by the regulation,
and the same sampling and analysis
costs have been included in the
economic analysis (see Economic
Analysis of Proposed Pretreatment
Standards for Existing Point Sources in
the Electroplating Point Source Category
(December, 1977], p. F-253.

6. Space Requiramen,s.-Comments
on the space requirements for pollution
control equipment included claims that
in'many cases job shops do not have
sufficient space available, at any cost,
for pollution control equipment.

The Agency took the issue of space
constraints into account by costing a
diatomaceous filter, rather than a
clarifier, for treatment of metals in those
urbanplants that reported little interior
expansion space. Thisrepresents the
least space-intensive system that is
known to be able to achieve thb
standards.at reasonable cost. Those -
plants that have absolutely no interior
expansion space available for addition
of pollution control equipment, and no
access to adjacent land, may qualify for
fundamentally different factor variances
from the standards. Section 403.13 of
EPA's General Pretreatment Regulations
for Existing and New Sources of
Pollution, 40 CFR Part 403, 43 FR 27736
(June 26,1978), provides. for variances
from categorical pretreatment standard
requirements for plants that have '
different "Age, size, land availibility,
and configuration" characteristics from
those considered by the Agency in the
development of regulations.
. 7. Equipmentin Place.-ln its analysis
of economic impacts, EPA applied
compliance costs to each plant only for
necessary equipment that had not
already been installed at the plant. If a
plant reported in a survey response that
a specific treatment component was
installed, the Agency assumed in its
analysis that no further investment was
necessary for the treatment that
component was designed, to achieve.
Several commenters took issue with this
assumption, on the-ground that the
Agencyhad no information about the
treatment performance o: the
equipment, which was often installed to
satisfy local 6rdinances,,and that local

ordinances are less stringent than EPA's
standards.

Although local ordinances may lead to
installation of equipment that is not
sufficient to achieve compliance with
EPA's standards, commenters did not
supply examples of such local
ordinances. Data. available to the
Agency indicate that frequently such
local standards are compatible with, or
more stringent than, EPA's standards. In
cases where local treatment
requirements are less stringent than
EPA's, there may be instances in which
a plant has installed equipment for
treatment of its most concentrated
wastes only. The requirments of some
local standards are so weak that they do
not force plants to install pollution
abatement equipment at all. The
existence of local standards that vary
from EPA's standards does not
necessarily imply that plants have
installed insufficient equipment to
achieve EPA's standards.

EPA examined the plant models for
which the assumption of sufficient
equipment in place was used. The
ability of treatment equipment, if
properly operated and maintained, to
achieve EPA's standards Is based on Its
design flow capacity and the chemistry
of the waste streams it is designed to
treat. In most cases the chemistry of the
waste stream is unlikely to have
changed since the treatment equipment
was installed. Therefore, the prime
measure of treatment equipment
suitability is the design flow capacity of
the system. EPA analyzed a sample of
205 plant models for potential economio
impacts. Of these, ten simultaneously
reported equipment in place with a
design flow less than 90% of process
wabtewater flow, received credit for the
equipment in place, and fell among the
plants not projected to close. Of these
ten plants, EPA estimates that two
would close even if all reported
equipment in place were useless, This
would changeEPA's estimates of plant
closure by less than one percentage
point.

Moreover, the Agency's survey did
not request plants with diatomaceous
filters installed to report the presence of
those filters. Although some plants may
have considered filters to be "advanced
treatment," and reported it as such in
their responses, these components were
ignored in EPA's evaluation of
equipment in place. Thus, the Agency
included costs of compliance for some
plants that will not actually incur these
costs.
I. The Economic Analysis,

EPA used two analytical computer
models in its economic impact analyses
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for the regulation. The first of these
models was designed to estimate the
costs of compliance for plants subjected
to economic and financial analysis. This
enabled the Agency to study the
economic impacts of the regulation on
plants thatsdid not supply sufficient
technical information for a detailed
engineering analysis of their costs of
compliance. The second model the
Agency used is an economic impact
model designed to identify plants likely
to have difficulty with compliance, and
to project the financial situations of
independent firms after installation of
pollution control equipment.

The comments on EPA's economic
analysis fell into two categories: 1)
comments on the analytical techniques
used in the models, and on the methods
by which plant model results were
projected to national estimates of
economic impacts; and 2) comments on
the behavioral and financial
assumptions used in the analysis.

A. Analytical Techniques
Comments on the analysis addressed

the validity of the methods used to
assign compliance costs, the empirical
verification of closure projections, the
estimation of the number of metal
finishing establishments, and the
statistical techniques by which EPA
projected economic impacts for its
sample of plant models to estimates of
impacts for the entire industry.

1. Regression equations for cosL-
One commenter noted that the method
of assigning costs to plant models, by
regression on the costs and flows for
plants in the technical data base,
yielded costs that differed from
manufacturers' quotations for the same
equipment The commenter felt that
EPA's procedure led to a general
understatement of cost in the economic
analysis.

An examination of available
suppliers' quotations for equipment cost
shows that the regression results slightly
understate suppliers' estimates of cost
for plants with relatively lower flow,
and slightly overstate suppliers'
quotations for plants with larger flows.
This comparison is indicative of some
variation between EPA's capital cost
estimates and actual costs, but is not
sufficient to call the Agency's estimates
into doubt The equipment suppliers'
quotations shown in EPA's economic
analysis of the proposed pretreatment
standards (p. G-5) were based on a
small, unrepresentative sample of
suppliers. Suppliers' quotations vary
regionally, and by quality of equipment.
The agency's technical analysis
included equipment manufacturers'
quotations as one element of cost, but

did not rely entirely on them. Capital
costs of compliance were calculated on
the basis of individual plant needs, and
then compared with actual costs
experienced by electroplaters. The
regression analysis used to derive cost
estimates for economic analysis yielded
the best functional fit of the relationship
between system design flow and cost.

2. The closure model.-Two
comments addressed the closure model
The first was that the analysis was not a
mathematical economic model based on
empirical evidence, but a string of
associated assumptions about the
behavior of electroplaters in response to
the regulation. The second was that the
model needed to be verified empirically
before it could be used to support
regulation.

Although the economic analysis
model is not a set of linear equations,
and is not an econometric model, it is
nevertheless a mathematical model The
model expresses the financial decisions
facing a firm as algebraic formulae, and
compares the results with normative
criteria for continued performance of
each operation.

Although the model might be given
apparent credibility by comparison of its
projections with observed behavior of
firms in the industry, such a comparison
is not possible with data available to the
Agency. Furthermore, such a
comparison would be inconclusive.
Because such a model Is necessarily a
simplification of the choices facing each
firm, and of the rules by which the firm's
decisions are made, It cannot capture
the unique history and setting of eich
firm. There are a number of variables
that cannot be captured adequately in
summary survey responses for the
purpose of projecting closure decisions.
These include managerial expertise, the
commitment of the owners to the firm.
perceptions of the firm by its customers
and bankers, local economic conditions,
the degree of local enforcement, and the
possible availability of less expensive
second-hand equipment. The number of
unquantifiable variables precludes
straightforward prediction of the
impacts of this regulation.

3. Estimation of numbers of
electroplating job shops.-Some
commenters felt that EPA had
underestimated the number of
electroplating shops in the United
States, and had therefore
underestimated the absolute magnitude
of the costs and economic impacts of the
pretreatment standards. Many of these
commenters based their conclusions on
estimates of the number of
electroplating shops in individual states
or regions of the nation, and derived
estimates-of the total number of metal

finishers by extrapolation on the basis
of population proportions.

The method of estimating total
numbers of electroplating shops by
estimating the number in a locality and
extrapolating to the national level has
two faults. First, the lists of local
electroplaters may include misclassified
firms, or firms that are no longer in
business. This leads to overestimation of
the number of local electroplating shops.
Furthermore, there maybe metal
finishing firms that perform processes
not covered by the regulations.

Even if estimates of the number of
local electroplating shops covered by
the regulation are accurate, however, it
is difficult to use simple rules for
estimating the number of shops in the
nation as a whole from the number in a
restricted area. The most common
method is to use population estimates
for the region under consideration, to
determine the percentage of the national
population that the region represents,
and to assume that this percentage
applies to the number of electroplating
shops in the region as a percentage of
the national number of shops. This
method relies on a constant number of
electroplaters per capita throughout the
United States. However, the number of
electroplaters per capita varies from
state to state. The 1972 Census of
Manufactures reports 742 electroplating
shops n California (population 20
million), and only 494 in New York
(population 18 million). The number of
electroplaters per capita in California is
1/26,954, and the number of
electroplating shops per capita in New
York is 1/36,437. The per capita number
of shops in California is 35 percent
greater than the corresponding number
for New York. The assumption of a
constant proportionality between the
number of metal finishing shops and
population is invalid.

EPA's estimates of the number of
electroplating job shops performing
processes covered by the regulations are
based on the pattern of responses to a
survey mailed to a sample of over 20oo
plants listed as metal finishing job shops
by Dun's Market Indicators (DM1). The
DMI lists approximately 5,000
electroplating job shops, and this
number coincides approximately with
Census of Manufactures estimates. The
pattern of the 444 responses to the
survey indicates that roughly 60 percent
of those listed perform processes
covered by the regulations.The details
of the process by which EPA arrived at
these estimates are provided in
Appendix A of EPA's Economic
Analysis of Proposed Pretreatment
Standards for Existing Sources in the
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Electroplating Point Source Category.
This discussion shows that EPA's
estimates of the number of
electroplating shops are more likely to
be accurate than estimates based on
local observations.

4. Scaling Sample Results.-
Comments on EP4's method of
projecting plant model results for a
sample of job shops to aggregated
economic estimates of impact on the job
shop sector of the industry addressed
two issues. These were the adequacy of
EPA's corrections for non-response bias
in its survey results and the
appropriateness of the parameters used
by EPA to scale sample estimates to
population projections.

EPA mailed a financial survey to a
sample of job shops. 'When the
responses to the survey were received,
the Agency selected a sample of non-
respondents to the mail survey, and
performed an abbreviated telephone
survey of this sample. Responses to both
surveys were used for EPA's
characterization of the job shop sector.

The comments on this procedure note
that there were non-respondents to the
telephone survey, who were therefore
not included in EPA's data base. The
comments suggested that these non-
respondents would be smaller, less
viable firms, with a higher propensity to
fail than the firms that responded to the
two surveys.

An associated question ofbias was
introduced by the fact that EPA
performed a telephone survey of only
theinon-respondents to the mail survey.
This group did not include those
respondents to the mail survey whose
responses were inadequate for the
purposes of economic analysis. One
commenter felt that the telephone
survey sample should have been drawn
from a pool that included inadequate
mail responses, as well as non-
responses to the mail survey.

The second issue addressed by the
comments on EPA's scaling method was
the examination of parameters for
possible corrections of sample results.
The Agency determined that no single
operating or financial parameter was
sufficiently correlated with projected
plant closure to allow that use of the
variable as a correction factor. The
comments suggested that combinations
of variables, rather than single
parameters, might better be tested for
correlation with projected closure. They
also suggested that thaelack of
correlation between variables and
projected closure was a result of the
structure of the nodel rather than a
reflection of conditions in the industry.

The question of non-response bias can
easily be misunderstood. EPA did not

use the chracteristics of non-
respondents and plants with inadequate
responses to the mail survey as the
basis for its estimates of closure impacts
for the industry. The survey responses
were designed to characterize the size,
structure, and composition of the
industry on which the impacts might
operate. All of the mail survey
respondents were adequate for this
purpose, whether their nasponses were
sufficient for closure analysis or not.
Therefore, the sample chosen for the
telephone survey was correct for
characterization, in com.ination with all
mail survey respondents, of the job shop
sector of the electroplating industry. The
telephone survey achieved a 92 percent
response rate, which allowed, evenif
the non-respondents to the telephone
survey were very different from the
respondents, considerable accuracy in
the estimation of flow, employment and
sales distributions across all job shops.

Only if some of the parameters for
which data was gathered in the surveys
had shown correlations i-ith projected
closure would the question of bias in the
survey instruments have become
important for aggregate j:b shop closure
estimates. In that case, small variations
in the distributions of population
parameters might influence the
aggregate impact estimates.But a
thorough statistical examination of the
sample of plant models used for closure
analysis showed no such correlation.
The Agency had no choice, in this
situation, but to conclude that ihe
projected closure rate for job shops in
the sainple was the best choice of an.
estimated closure rate for the job shop
sector as a whole.

The fact thatnone-of the descriptive
variables gathered for job shops, such as
size,-water use, and age, is correlated
with projected closures of plants in the
financial data base reflects the nature of
the job shop sector, rather than the
structure of the closure model.
Examination of the survey responses
shows particularly weak iorrelations
between process wastewater flow,
which largely determines cost, and the
financial variables that influence a
firm's ability, to afford capital
investment in treatment equipment.
Because the sample of firms'eligible for
closure analysis was relatively small. no
conclusive relationships between
projected closure and combinations of
operating parameters could be
established.
B. Assumptions of the .Econonic
Analysis

Four assumptions used in the
economic analysis were addressed in
the comments- They were: 1) the

assumption of owner equity infusion to
avert plant closure; 2) the assumption of
full cost pass through in each plant, by
which revenues were assumed to
increase by the amount of treatment
costs; 3) the interest rate used in the
analysis; and 4) the assumption of the
availability of commercial credit for
firms with a projected coverage ratio,
after compliance, of less than 1.5.
1. Owner equity infusion.-In the

economic impact analysis, EPA assumed
that plant owners, rather than allow the
plating operation to fail, would
temporarily reduce their own
compensation from the plant, to a level
of not less than $15,000 if necessary. The
comments directed at this assumption
challenged the idea that owners would
settle for an annual compensation of
$15,000 out of plant revenues. These
commenters pointed out that in most
cases this income would represent an
undesirably low rate of return on the
owners' investment, and criticized the
choice of $15,000 as an arbitrary and
unsupported level to which owners'
compensation might be reduced.
. One misunderstanding reflected by

the comments is the notion that EPA
was willing to assume a constant future
annual income of as little as $15,000 for-.
each owner in cases where this
assumption was invoked. This Is not the
case. The economic analysis assumed
that owners would forego some of their
compensation, down to a minimum of
$15,000 for one year only, If by so doing
they might avoid closure of the job shop,
and comply with the pretreatment
standards. The owner equity Infusion
decision rule reflects the personal
commitient that would lead a small
businessman threatened with failure to
accept a reduction in a salary for one
year to save this business. Although
EPA's selection of $15,000 as the floor
amount beyond which salary reductions
would not be accepted is not based on
data regarding previous owner equity
infusions, the $15,000 figure Is
reasonable. The U.S. Bureau of the
Census reports that for 1976, the year in
which all economic measurements in the
model is taken, 50 percent of all
American families lived on less than
$15,000 per year ("Money Income of
Families and Persons in the United
States).

In EPA's closure analysis, the owner
equity infusion assumption was invoked
15 times for a sample of 20S plant
models. The average amount that these
15 plants needed out of owners'
compensation to survive was $10,170. In
only two cases did projected salaries for
one year go below $16,000. If EPA had
chosen $20,000 per year as the minimum
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salary floor, closures would have risen
by only 1.9 percentage points.

2. Pricing assumptions.-EPA
assumed in its economic analysis that
each electroplating job shop would pass
the cost of compliance on to its
customers in the form of price increases.
The price increases theAgency assumed
were those necessary to raise annual.
revdnue by an amount equal to the
annual cost of compliance for each
plant. This assumption attracted
attention from a number of commenters.
The comments were directed at both the
magnitude of the average industry price
increase that EPA's- assumption implied
and the associated variability in price
increases among platers. Commenters
believed that an industry-wide price
increase would result in decreased
demand for plating services, and
consequent decline in industry revenues.
Comments also challenged the
assumption that some platers could
raise prices by more than others,
without consequentloss of market share
to their competitors.

In its choice of assumptions about
pricing behavior,,EPA had to make two
decisions. The first decision was
whether to assume a uniform rate of
price increase for all electroplating job
shops. The second decision, regardless
of the answer to the first, was the
selection of a rule by which each plant's
price increase should be determined.

A uniform price increase for all
producers is a rule that might prevail in
an industry like agriculture,
characterized by many anonymous
producers of undifferentiated goods
whose differences in geographic
location are small. Neither of these
conditions holds in the case of
electroplating job shops. The variety of
customers and services alone suggests
that uniform price increases would be
th6e exception, rather than the norm, for
electroplaters. Furthermore, the large
size and weight of many of the products
that are plated, combined with the small
portion of total production costs
represented by plating and finishing,
suggests that transportation costs can be
a large deterrent to competition between
platers in widely scattered regions. The
pattern of location of electroplaters,
close to customers they serve, is a
qualitative measure of the cost
advantages of geographic proximity.

Since a uniform price increase is not a
reasonable assumption, the second
decision was on the amount of price
increase that each plant could sustain
without losing business, either to
substitute processes or to its
competitors.

The Agency chose to use the
assumption that each job shop would

increase prices by the amount necessary
to increase its revenues by the same
amount as its annual costs of
compliance. The Agency does not
expect that this simplifying assumption
will be exactly reflected in the
industry's response to the regulation.
However, the cost pass through rule is a
reasonable choice as a pricing
assumption, for several reasons.

First the assumption falls between
two possible patterns of pricing
behavior. In a market characterized by
pure competition, with many producers
of undifferentiated products, the price
increase is likely to be uniform. In such
a market the more efficient high volume
producers would heavily influence the
price of the product. For reasons
discussed above, this is not a
reasonable characterization of the
electroplating industry.

In a highly differentiated market,
where each producer enjoys partial or
complete monopoly power, prices for
bach firm might be expected to rise until
former levels of return on equity and
profitability had been reached. Although
comments submitted on the
pretreatment standards reflected the
dependence of some customers on a
small number of specialized platers, this
model of pricing behavior is not likely to
hold uniformity. The pricing rule used in
the Agency's analysis allows variable
price increases, but does not allow for
maintenance of profit rates or
percentage returns on investment that
prevailed before compliance with the
regulation.

Second, the plants for which projected
price increases are lowest are those
with treatment equipment already in
place. If the treatment equipment was
installed, as some commenters
suggested, to comply with state or
municipal pretreatment standards, then
these plants will be located in distinct
geographical areas, separate from the
plants with higher projected price
increases. These geographic differences
will reduce or eliminate market
competition between plants with
different increases in production costs.

Third, the projected plant closures are
not likely to occur simultaneously. As
some plants in each region and product
market close, their customers will turn
to the remaining job shops for some
portion of the plating services that they
received from the plants that closed.
This process will increase the volume of
plating services demanded of job shops
that do not close, and make it easier for
them to raise prices to the projected
levels.

Finally, EPA's pricing assumption
leads to an average price increase,
weighted by sales, of 7.0 percent. This

increase Is not expected to lead to a
reduction in aggregate levels of plating
services demanded, either through
customer changes to substitute
processes or through a decline in the
quantity demanded of the finished goods
for which electroplating is one
production step. For reasons of
durability, appearance, and resistance
to corrosion, many products require
metal finishing. For most of these
products there is no substitute process.
Even if all of the increased prices for
metal finishing were passed on to
consumers of the finished goods, the
prices of these goods would increase by
less than one percent. This increase is
not expected to lead to a noticeable
decrease in the quantity demanded of
finished goods.

A thorough analysis of pricing
behavior in the industry would require
detailed information on regional
markets for each plating process, and
market changes over time. The Agency
has determined that such an analysis
wouldbe excessively expensive and
time consuming. Furthermore, the
complexity of pricing decision rules for
imperfectly competitive markets would
prolong such a study well beyond the
time needed to gather data.

The indeterminacy of future industry
pricing flexibility leads to a
corresponding uncertainty about the
degree or direction of the error
introduced in the economic analysis by
the EPA's pricing assumptions. Job shop
plant closures may be underestimated
for some regional markets where keen
price competition precludes differential
price increases among metal finishers.
However, EPA may have overestimated
plant closures among metal finishers
that provide specialized services.

Even if the choice of this pricing
assumption were to cause estimates of
economic impact to be understated, this
effect would be offset by highly
conservative assumptions in other parts
of thq analysis. Most notable among
these are the assumptiofns that none of
the adversely affected plants will
receive assistance from the Small
Business Administration and that these
plants will not reduce process
wastewater flow at the time of
compliance. The latter assumption
means that every plant is assumed to
purchase equipment large enough to
treat present flow whereas, in fact,
many plants will be able to reduce flow
and thus save on the cost of the
equipment Other conservative
assumptions include restricting
financing sources to commercial banks,
assigning capital costs to plants that
reported advanced waste treatment
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systems in place and purchasing new
rather than used equipment.

4. Creqtit availability.-EPA assumed
in its analysis that sufficient investment
credit for installation of treatment
equipment would be available, from
commercial banks, if a simple financial
test could be satisfied. The'variable
used for the test was projected coverage
ratio, after investment, i.e., the ratio of
cash flow to fixed payment obligations.
If a plant's projected coverage ratiowas
1.5 or greater, the Agency assumed in its
analysis that a bank would make the
necessary credit available.

Comments on this assumption pointed
out that banks customarily consider a
wide variety of financialand other
variables in their loan decisions, and
concluded that the coverage ratio test
was excessively simplistic. The
commenters argued that even if the
coverage ratio were an appropriate
single test, the level that plants would
need to achieve in order to receive
commercial credit would be higher than
1.5. Several commeiters suggested that
2.0 would be a better level of projected
coverage ratio to use for a test of credit
availability.

EPA is aware that banks do not
customarily employ one ratio as a tet of
the desirability of extending credit to
loan applicants. Many of the
considerations that banks employ, such
as management experience and past
credit performance, are difficult to
quantify fpr modeling purposes. Many
other data, such as historical financial
performance of the applicant's firm, are
not available for analysis. The nature of
the data, the analytical requirements of
the model, and the purpose of the
economic study necessitate
simplification in the estimation of
conditions under which bank loans can
be made available. Similar restrictions
led to consideration of bank credit only,
without regard for other external
sources of capital.

Three standard financial measures
used to evaluate the creditworthiness of
a firm are the current ratio (current
assets divided by current liabilities), the
capitalization ratio (debt divided by
total assets), and the profitability ratio
(profit after taxes'divided by sales).
These ratios capture the financial status
of the firm by taking into account the
relative levels of liquidity, debt, assets,
sales and profits. The coverage ratio,,
which includes the debt, profits, and
cash flow of a firm, covers the most
essential of these measures.

Most banks are reluctant to assign
independent levels of acceptability to
each of the important financial ratios.
Instead, bankers are likely to apply their
own experience, training and judgment

to a simultaneous evaluation of all three
ratios, accepting borderline levels for
one if the other two seem sound. This
practice is not susceptible to analysis by
fixed logical decision rules. Therefore,
EPA selected the coverage ratio as a
proxy for the financial measures
embodied in the other three. •
Examination of 29 pfant models whose
coverage ratios were close to 1.5

- showed that the coverage ratio test led
to the same conclusions about the
number of closures as the independent
use of the financial ratios mentioned
above.

The assumption that plant owners
would offer personal guarantees in order
to receive credit for plants whose
projected coverage ratios are 1.5, is
based on the strength of commitment to
their business that EPA imputed to job
shop owners. A plant with a projected
coverage ratio of 1.5 is by definition a
plant that is projected to be profitable
after compliance. The offer of a personal
guarantee transfers some of the risk
inherent in financial projections from
the bank to the owner. The bank, as a
lending institution, was assumed to be
less willing to accept the added margin
of risk than an owner whose knowledge
of the firmis better, and whose
continuation in business may depend on
acceptance of the risk in order to secure
a loan. The assumption of personal
guarantees by owners is therefore
reasonable, if the future operation of a
profitable firm depends on it.

HIL. Use and Interpretation of the
'Economic Analysis

General comments on EPA's economic
analysis fell into two groups: 1) Impacts
that'EPA did not consider, and 2)
mitigating factors for the impacts.

A. Additional Impacts
Comments on impact measures that

EPA did not estimate addressed two
major areas: 1)'Secondary impacts of the
regulations on customers of
electroplaters, and 2) impacts on
industry structure.

1. Secondary Impacts.-The
pretreatment standards could affect the
economy at large, either through price
increases as a direct result of increased
costs of production, or through a
temporary shortage of essential
electroplating services, causing
bottlenecks in the production of plated
goods, additional price increases for the
services of the remaining plants, and,
possibly, plant closures in the industries
that are customers of electroplaters.
Comments on this issue said that EPA
failed to consider secondary impacts in
its assessment of economic impacts and

claimed that the secondary impacts In
some local markets could be very high.

A detailed estimate of secondary
production, price, employment and
closure impacts of the regulation would
require extensive data on the markets In
which electroplaters operate, including
suppliers as well as customers, and a
model of the behavior of those markets.
A comprehensive analysis of the
aggregate Impacts on the economy
would have to include a study of
manufacturers of pollution abatement
equipment, and data on the interactions
of the customers and suppliers of
plectroplaters. Either analysis requires
more data than the Agency currently
possesses. Neither survey responses nor
publicly available information are
sufficient to allow thorough analysis of
the markets for electroplating.
Accordingly, the Agency has not
performed a quantitative analysis of the
secondary economic impacts of the
regulation.

There is Information available,
however, to allow qualitative judgment
of the nature and direction of the
impacts of the regulation on the
customers of electroplaters. Such
impacts would be felt through the
increased cost of plating services, or the
temporary reduction in services
available, or both.

EPA estimates the sales-weighted
average price increase for electroplating
services from job shops to be 7.0
percent. Census data for value added,
compiled for aggregate production
groups at the four digit SIC level, show
that electroplating contributes a small
percentage to the cost of production in
each group. Electroplating represents
less than two percent of the cost of
production in most groups and does not
exceed 6 percent of the cost of
production for any. This means that a
7.0 percent increase in the cost of
electroplating represents a price
increase of less than 0.14 percent in the
final cost of most electroplated goods,
and a maximum price increase of 0.42
percent for the aggregated costs of
production in any sector.

These price increases should be easily
passed through to customers by the
industries that employ the services of
electroplaters. Because the industries
where electroplating is performed
contribute only a portion to the sum of
goods and services in the entire
economy, an average price increase of
less than 0.14 percent for electroplated
goods is likely to have negligible overall
inflationary impacts.

The second way that the regulation
can affect consumer industries is
through the closure of some
electroplating operations, and the
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consequent short-term reduction in the
availability of electroplating. This may
be a problem for some manufacturers,
but it is not expected to last long.

The closure of some firms in the
industry, and the consequent loss of
qome percentage of current production,
may have several consequences. One
national result may be an added
inducement to new entrants into the
industry, as the demand for
electroplating services increases relative
to the diminishing supply. Another result
will be for plants in compliance with the
pretreatment standards to attempt to
expand their productive capacity.
Another result will be that some
manufacturing customers of
electroplating job shops will open new
captive plating lines, or rely more
heavily on the services of existing lines.
Even if none of these consequences
were to result, data from the plants in
EPA's closure sample indicate strongly
that plants projected to survive are
likely to have sufficient excess capacity

-already to cover the production lost
because of plant closures. The best
measure the Agency has of excess
capacity is the degree to which those
plants that are not projected to close
have production lines that are idle
through one or more daily work shifts.
The Agency does not have data to
estimate the excess capacity available
within each distinct plating group, or to
determine the degree to which periodic
peaks in demand will cause difficulty,
but the available measures of capacity
indicate that production bottlenecks
should not be excessive even in the
short run.

2. Industry structure.-Some
commenters noted that the regulations
would result in changes in industry
structure, with smaller plants
disappearing from the industry and
larger plants achieving dominance.
Others felt that "small plants" would
tend to proliferate.

The Agency believes that the structure
of the metal finishing industry may
change as a result of the regulation, but
does not believe that the nature of the
change can be determined from
available data. Factors that might
encourage.a shift to larger independent
plants and captive plants include the
economies of scale that can be realized
in wastewater treatment, and the
increased minimum cost of entry to the
industry, due to pollution control
requirements. The effect of theminimization of treatment requirements
for platers with small flow is likely to be
the opposite, however, and this may
create a balance between the tendencies
toward smaller and larger plants. The

result may be an increase in smaller
plants, or an increase in larger, more
efficient plants, or both, with a decrease
in the percentage of medium sized
plants. The disagreement of commenters
on this issue reflects the indeterminancy
of the result.

B. Mitigating Factors on Economic
Analysis

Several factors not included in EPA's
analysis may operate to reduce
observed economic impacts of the
regulation below EPA's estimates. Two
of these were addressed by commenters.
They were: 1) the effect of SBA loan
programs on economic impacts; and 2)

- the effect of a three year compliance
period for the regulation, as against the
single year assumed by EPA in its
analysis.

1. SBA loans.-As a supplement to its
economic analysis, EPA studied the
effect of credit that might be available
under SBA's Economic Injury Loan
Program on job shop closure estimates.
With the assumption of 20-year loans at
6.75 percent interest, the Agency
estimates that economic impacts can be
significantly reduced. For example,
projected job shop closure rates dropped
from 19.9 percent to 5.4 percent under
the assumption of SBA loans.

Several commenters doubted that
Economic Injury Loans would be
available to electroplaters. The reasons
'given in the comments for this
skepticism were the amount of
paperwork involved to obtain the loans,
the lack of sufficient SBA funds, the
ineligibility of most electroplaters for the
loans, because of low profitability, and
the general ignorance of and distrust in
SBA programs among electroplaters. As
empirical evidence of the problems with
the Economic injury Loan Program.
commenters pointed out that only $4
million in loans had been issued for
pollution control investments since 1973.

EPA is aware of the problems that
electroplaters might encounter with SBA
programs, and did not include any
assumptions about SBA loans in the
primary economic analysis. Because the
programs exist and are well funded, the
Agency feels that an understanding of
the potential assistance that SBA can
provide is an essential feature of
interpretation of the economic effects of
the regulation.

EPA estimates that the total amount
required to achieve the reductions in
impacts indicated by SBA loan analysis
is approximately $65 million. Although
this amount is not small, it is far less
than $100 million that was appropriated
for Economic Injury Loans in Fiscal Year
1979, out of which $4.5 million had been
disbursed by July 1, 1979. The

appropriate comparison is to the funds
available, not the funds already
disbursed.

In its analysis of the effects of SBA
loans, EPA used the same credit criteria
that it used for bank loans. Since
Economic Injury Loan applications
require two rejections of loan
applications from commercial banks, it
Is likely that.EPA substantially
underestimated the number of firms that
would qualify for Economic Injury
Loans.

Problems with perceptions of SBA
loan programs, and the reluctance of
electroplaters to apply for SBA loans,
are matters that require continued effort
on the part of EPA and SBA. The two
agencies continue to work closely
toward improving the efficiency of
Economic Injury Loan processing. In
addition, EPA is investigating the
possibility of engaging the services of
private organizations to publicize the
loans and expedite the paperwork.
EPA's contacts with such intermediary
firms have already been initiated, and
will continue after promulgation of this
regulation.

2. Compliance period.-EPA noted in
its economic impact analysis that the
study assumed a one-year compliance
period for the regulations. Dischargers in
the industry have three years to comply
with the regulation. This discrepancy is
likely to lead to a reduction of observed
impacts below EPA's estimates.
Comments on this issue said that, since
the total amount of investment captial
required for compliance would not
change, the effect of spreading the
investment over three years instead of
one would be negligible.

EPA does not believe that significant
reductions in estimated plant closures or
price increases will necessarily result
from the three year compliance period.
However, the net effect of a longer
compliance period will be to allow firms
to schedule their investments efficiently
and to allow their customers to adjust to
new sources of supply in the event of
plant closures. The magnitude of
impacts projected by EPA might change
only slightly, but the transition to full
compliance can be effected in a more
orderly fashion over three years than
over one.

In consideration of the foregoing, 40
CFR Part 413 is revised to read as
follows:

Dated. August 9,1979.
Douglas M. Costle."
Administrator.
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PART 413-ELECTROPLATING POINT
SOURCE CATEGORY .

General Provisions

Sec.
413.01 Applicability.
413.02 General definitions.
413.03 Monitoring requirements.
413.04 Upsets.
413.05 Net/Gross.

Subpart A-Electroplating of Common
Metals Subcategory

Sec.
413.10 ApplicabiHty: Description of the

electroplating of common metals
subcategory.

413.11 Specialized definitions.
413.12 Effluent lifffitations guidelines

representing the degree of effluent
rqduction attainable by the application of
the best practicable control technology
currently available.

413.14 Pretreatment standards for existing
sources.

Subpart B-Electroplating of Precious
Metals Subcategory
413.20 Applicability: Description of the

electroplating of precious metals
subcategory.

413.21 Specialized definitions.
413.22 Effluent limitations guidelines

representing the degree of effluent
reduction attainable by the application of
the best practicable control technology
currently available.

413.24 Pretreatment standards for existing
sources.

Subpart C-Electroplating of Specialty
Metals Subcategory [Reserved]

Subpart D-Anodizing Subcategory
413.40 Applicability: liescription of the

anodizing subcategory.
413.41 Specialized definitions.
413.42 Effluent limitations guidelines

representing the degree of effluent
reduction attainable by the application of
the best practicable control technology
currently available.

413.44 Pretreatment standards for existing
sources.

SubparrE-Coatings Subcategory
413.50 Applicability: Description of the

coatings sub category.
413.51 Specialized definitions.
413.52 Effluent limitations guidelines

representing thd degree of effluent
reduction attainable by the application of
the best practicable control technology
currently available.

413.54 Pretreatment standards for existing
sources.

Subpart F-Chemical Etching and Milling
Subcategory
413.60 Applicability: Description of the

chemical etching and milling
subcategory.

413.61 Specialized definitions.

Sec.
413.62 Effluent limitations guidelines

representing the degree of effluent
reduction attainable by the application of
the best practicable control technology
currently available.

413.64 Pretreatment standards for existing
sources. i

Subpart G-Electroless Plating
Subcategory
413.70 Applicability: Description of the

electroless plating subcategory.
413.71 Specialized definitions.
413.74 Pretreatment standards for existing

sources.

Subpart H-Printed Circuit Board
Subcategory
413.80 Applicability: Description of the

printed circuit board subcategory.
413.81 Specialized definitions.
413.84 Pretreatment standards for existing

sources.
Authority: Secs. 301, 304(g). 307(b) and (d),

308, 309, 402, 405. 501(a) of the Clean Water
Act, as amended (33 U.S.C. § § 1311, 1314(g),
1317(b) add (d), 1318,1319,1322,1325, and
1341(a)).

General Provisions

§ 413.01 Applicability.
(a) This Part shalrapply to any

electroplating operations in which metal
is electroplated on any basis material
and to related metal finishing operations
as set forth in the various subparts,
whether such operations axe conducted
in conjunction With electroplating or
conducted independently.

(b) Operations similar to
electroplating which are specifically
excepted from coverage of this Part
include: (1) Electrowinning and
electrorefining conducted as a part of
nonferrous metal smelting and refining
(40 CFR 421); (2) Metal surface
preparation and conversion coating.
conducted as a part of.coil coating (40
CFR 465); (3) Metal surface preparation
and immersion plating or electroless
plating conducted as a part of porcelain
enameling (40 CFR 466]; and (4)
electrodeposition of active electrode
matprials, electroimpregnation, and
electroforming conducted as a part of
battery manufacturing (40 CFR 461).

(c) Metallic platemaking and gravure
cylinder preparation conducted within
printing and publishing facilities, and
continuous strip electroplating
conducted Within iron and steel
manufacturing facilities which intreduce
pollutants into a publicly owned
treatment works are exempted from the
pretreatment standards for existing
sources set forth in this Part.

§ 413.02 General definitions.
In addition to the definitions set forth

in 40 CFR 401 and the chemical analysis

methods set forth in 40 CFR 130, both of'
which are incorporated herein by
reference, the following definitions
apply to this Part:

(a) The 'term "CN,A" shall mean
cyanide amenable to chlorination as
defined by 40 CFR 136.

(b) The term "CN,T" shall mean
cyanide, total.

(c) The term "CrVI" shall mean
hexavalent chromium.

(d) The term "electroplating process
wastewater" shall mean process
wastewater generated in operations
which are subject to regulation under
any of subparts A through H of this Part.

(e) The term "total metal" Is defined
,as the sum of the concentration or mass
of Copper (Cu), Nickel (Ni), Chromium
(Cr) (total) and Zinc (Zn).

(f0 The term "strong chelating agents"
is defined as all compounds which, by
virtue of their chemical structure and
amount present, form soluble metal
complexes which are not removed by
subsequent metals control techniques
such as p1 adjustment followed by
clarification or filtration.

(g) The term "control authority" Is
defined as~the POTW if it has an
approved pretreatment program- In the
absence of such a program, the NPDES
State if it has an approved pretreatment
program or EPA if the State does not
have an approved program.

§413.03 Monitoring requirements.
(a)(1) Each source subject to the

pretreatment standards of this Part shall
collect and analyze representative
samples of electroplating process
wastewater not less frequently than the'
following self-monitoring schedule:

Self-monitoring schedule

Flow (liters per day) Frequency of Number oi
monitoring analysos'

0-38.000 ............. Once pet month 0
38.000-190.000......... Twice per month 12
190.000-380.000....... Once pet week. 20
330.000-950.000........ Twice per week .......... 52
over 950,000............ Thrice per week... 78

'Per 6 month reporting period,
All process wastewaters regulated by
Subparts A through H of this Part shall
be added together when determining the
frequency of self-monitoring.

(2) Each source subject to the
pretreatment standards of this Part shall
analyze the first representative sample
of final effluent taken during each six
months reporting period for all
pollutants regulated by the appropriate
subcategories. If regulated pollutants are
found in concentrations less than 0.10
mg/I and the owner or operator attests
that such pollutants are not a part of the
raw materials or process, then analysis
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of such regulated pollutants may be
omitted during the remainder of the six
month period.

(3) Each source shall retain the data
collected during self-monitoring for
three years and provide to the control
authority as directed.

(4] Chemical analyses shall be
performed in accordance with the
methods and procedures specified in 40
CFR 136.

(b) For the purpose of enforcement of
pretreatment standards, consecutive
samples taken and analyzed shall be
considered as being taken on
consecutive days even though one or
more non-sampling days intervene. In
applying the pretreatment standards
where more than one but less than 30
samples have been taken and analyzed
during any month, the following formula
shall be used to establish the standard
for each pollutant which the average of
the samples shall not eg ceed:

SL =La0 +F/(L1 - 0 o)
Where:

L,=Standard not to be exceeded by the
,average of x consecutive samples.

L =Maximum for any one day.
L o=Standard not to be exceeded by the

average of 30 consecutive days.
F=Multiplier for number of samples

analyzed (from table below).

Table-rValues of F
No. Samples:

1
2 _
3
4
5
6

7
8
9
10
11,

12
13
14
is
16
17 -
18. . ..

19
20
21
22-
23
24

25
26
27
28
29
30

§ 413.04 Upsets.

F
1.00
0.597
0.430
0.335
0.266
0.223
0.186
0.167
0.141

.0.127
0.114
0.109
0.089
0.077
0.064
0.058
0.052
0.045
0.039
0.033
0.039
0.026
0.023
0.020
0.016
0.013
0.010
0.007
0.003
0.000

The following upset provisions shall
apply to process wastewaters
introduced into publicly owned
treatment works from sources subject to
limitations of Subparts A through H of
this Part.

(a) "Upset" means an exceptional
incident in which there is unintentional
and temporary noncompliance with
technology-based pretreatment
standards because of factors beyond the

reasonable control of the Industrial
User. An upset does not include
noncompliance to the extent caused by
operational error, Improperly designed
treatment facilities, inadequate
treatment facilities, lack of preventive
maintenance, or careless or improper
operation.

(b) An upset shall constitute an
affirmative defense to an action brought
for noncompliance with this 'standard if
the requirements of paragraph Cc) are
met.

(c) A User who wishes to establish the
affirmative defense of upset shall
demonstrate, through properly signed.
contemporaneous operating logs, or
other relevant evidence that-

(1] An upset occurred and that the
User can identify the specific cause(s) bf
the upset

(2] The facility was at the time being
operated in a prudent and workman-like
manner and in compliance with
applicable operation and maintenance
procedures;

(3) The User has submitted the
following information to its POTW and
Control Authority within 24 hours of
becoming aware of the upset (if this
information is provided orally, a written
subniission must be provided within five
days): '

(i) A description of the indirect
discharge and cause of noncompliance:

(ii) The period of noncompliance,
including exact dates and times, and/or
if not corrected, the anticipated time the
noncompliance is expected to continue;

(iii) Steps being taken and planned to
reduce, eliminate and prevent
recurrence of the noncompliance.

(d) In any enforcement proceeding the
User seeking to establish the occurrence-
of an upset shall have the burden of
proof.

(e) In the usual exercise of
prosecutorial discretion, Agency
enforcement personnel will ordinarily
review any claims that noncompliance
was caused by an upset. No
determinations made in the coursebf
the review constitute final Agency
action subject to judicial review. Users
will have the opportunity for a judicial
determination on any claim of upset
only in an enforcement action brought
for noncompliance with technology-
based pretreatment standards.

(If) The User shall control production
and all discharges upon reduction, loss,
or failure of its treatment facility until
the facility is restored or an alternative
method of treatment is provided. This
requirement applies in the situation
where, among other things, the primary
source of power of the treatment facility
is reduced, lost, or fails.

413.05 Net/Gross.
Except as provided in paragraphs (a)-

(c) of this section, the pretreatment
standards shall not be adjusted for
pollutants in the intake water.

(a) Any Industrial User wishing to
obtain a credit for intake pollutants
must apply for it within 60 days after the
effective date of this standard.
Application shall be made to the
Enforcement Office of the EPA region
where the User is located. Upon request
of the Industrial User, this standard will
be calculated on a "net" basis, i.e.,
adjusted to reflect credit for pollutants
in the intake water, if the User
demonstrates:

(1) its intake water is drawn from the
same body of water into which the
discharge from its publicly owned
treatment works is made; and

(2) the pollutants present in the intake
water will not be entirely removed by
the treatment systems operated by the
user and

(3) the pollutants in the intake water
do not vary chemically or biologically
from the pollutants limited by this
standard; and

(4) the User does not significantly
increase concentrations of pollutants in
the intake water, even if the total
amount of pollutants remains the same.

(b) Standards adjusted under this
paragraph shall be calculated on the
basis of the amount of pollutants
present after any treatment steps have
been performed on the intake water by
or for the discharger. Adjustments under
this paragraph shall be given only to the
extent that pollutants in the intake
water which are limited by this standard
are not removed by the treatment
technology' employed by the discharger.

(c) The EPA Regional Enforcement
Office shall require the User to conduct
additional monitoring (i.e., for flow and
concentration of pollutants) as
necessary to determine continued
eligibility for and compliance with any
adjustments. The User shall noti4, the
Regional Enforcement Office if there are
any significant changes in the quantity
of the pollutants in the intake water or
in the level of water treatment provided.

(d) The EPA Regional Enforcement
Office shall consider all timely
applications for credits for intake
pollutants plus any additional evidence
that may have been submitted in
response to the EPA's request. The EPA
Office shall then make a written
determination of the applicable credit(s),
if any; state the reasons for its
determination; state what additional
monitoring is necessary; and send a
copy of the determination to the
applicant and the applicant's Publicly
Owned Treatment Works. The decision
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of the Regional Enforcement Office shall
be final.

Subpart A-Electroplating of Common
Metals Subcategory

§ 413.10 Applicability, Description of the
electroplating of common metals
subcategory.

The provisions of this subpart apply
to discharges of poll6tants in process
wastewaters resulting from the process
in which a ferrous or nonferrous basis

'material is electroplated with copper,
nickel, chromium, zinc, tin, lead,
cadmium, iron, aluminum, or any
combination thereof.

§ 413.11 Specialized definitions.
For the purpose of this subpart:
(a) The term "sq m" ("sq ft") shall

mean the area plated expressed in
square meters (square feet).

(b) The term "operation" shall mean
any step in the electroplating process in
which a metal is electrodeposited on a
basis material and which is followed by
a rinse; this includes the related
operations of alkaline cleaning, acid
pickle, stripping, and coloring when
each operation is followed by a rinse. -

§ 413.12 Effluent limitations guidelines
representing the degree of effluent
reduction attainable by the application of
the best practicable control technology
currently available.

In establishing the limitations setforth
in this section, EPA took into account all
information it was able to collect,
develop and solicit with respect to
factors (such as age and size of plant,
raw materials, manufacturing processes,
products produced, treatment
technology available energy
requirements and costs) which can
effect the industry subcategorization
and effluent levels established. It is,
however, possible that data which
would affect these limitations have not
been available and, as a result, these
limitations should be adjusted for -

certain plants in this industry. An
individual discharger or other interested
person may submit evidence to the
Regional Administrator (or to the State,
if the State has the authority to issue
NPDES permits] that factors relating to
the equipment or facilities involved, the
process applied, or other suchfactors
related to such discharger are
fundamentally different from the factors
considered in the establishment of the
guidelines. On the basis of such
evidence or other available information,
the Regional Administrator (or the
State) will make awritten finding that'
such factors are or are not
fundamentally different for that facility
compared to those specified in the

Development Document..If such
fundamentally different factors are
found to exist, the Regional
Administrator or the State shall
establish for the discharger effluent
limitations in the MPDES permit either
more or less stringent than the
limitations established herein, to the
extent dictated by such fundamentally
different factors. Such limitations must
be approved by the Administrator of the
Environmental Protection.Agency. The
Administrator may approve or
disapprove such limitations, specify
other limitations, or initiate proceedings
to revise these regulations.

(a) The following limita'tions establish
the quantity or quality of pollutants or
pollutant properties, controlled by this
section, which may be discharged by a
point source subject to the provisions of
this subpart after application of the best
practicable control technology currently
available:

Effluent firnitations

Effluent Maxdmur Average of da4T
characteristic for any values fo 30

1 day consecutie days
sall not exceed-

(Metric units) milligrams per
square meters per operation

Copper ...... 160 s0
NickeL. .- 160 80
Cr. Total_ 160 80,
Cr,Vl 16 8

. . .160 80

CN,Totat . 160 80
CN. A._.---.. 16 8
Fluoride- 6400 2200
Cadmium_.... I8 48

A 260 80
Iron __ __ 320 60
Tmn 320 1 ,0
Phosphorus 320 1eo
TSS_ 6400 2200
pH . ............. WNn the range 6.0 to 9.5.

(English unrft) Pounds per
million square feet per

operation

copper-. . 32.7 16A
W.ictkel 32.7. 16.4
c0 Total 32.7 16.4
Cr, . . . 3.3 1.6
Z 2.7 18.4
CN, Total_..- - 32.7 16A
CN A 3.3 1.6
Fluoride - 13085 654
Ca "92 9.6
Lead_______ ... 32.7 ISA
Iron 65.4 32.7
Tm.... .. . 65.4 22.7
Phosphoru .. 65.4 - 32.7
TSS- '1308 654
pH ...... .... Withn Inioaxnge 6.0 to 9.5.

(b) The post plating steps of
chromating, phosphating and coloring, if
followed by a rinse, may be included
under the term "operation" for the
purpose of calculating effluent
discharges, providing such steps are an
integral part of the plating line. -

(c] Stripping, where followed by a"
rinse and conducted in conjunction with

electroplating for the purpose of
salvaging improperly plated parts, may
be included under the term "operations"
for the purpose of calculating effluent
discharges.

(d) Electroless plating on non-metalllc
materials for the purpose bf providing a
conductive surface on the basis
material, preceding the actual
electroplating step, forming an integral
step in the plating line and followed by
a rinse may be included under the term
"operation" for the purpose of
calculating effluent discharges.

(e) For any point source subject to
such effluent limitations with a total
employment of less than 11 persons,
with a discharge from the establishment
of waste water generated from the metal
finishing process of lets than 7.800 liters
per hour (2,081 gallons per hour) and
with a production rate of less than 4.9 sq
m per hour per employee (52.7 sq ft per
hour per employee], the following
limitations establish the quantity or
quality of pollutants or pollutant
properties, controlled by this section,
which'may be discharged:

Effluent Iimitatns

Effluent Max;mum verage of daly
characteristv for any valuO3 for 30

I day consecutIvo days
stall ot exceed-.

(Metric units) rnilgrarns per
square meters per operation

C10 Total-60 0
Flow- - Equalize
pH___ Within the ange 6.0 to 9.0.

(Eng'sh units) pounds per
nirion square feet per

operation

C .-. 3.3 1.0
CNK Total_ . 02.7 16.4

Equalize
plL.. . , Within the range 6.0 to 9.0

.[) Pursuant to section 308 of ahe Act,
a point sources subject to the provisions
of this subpart shall maintain records of
production expressed in sq m ok sq ft as
defined in § 413.11 for the purpose of
determining compliance with the
effluent limitations in § 413.12=A). For
the purpose of complying with the
requirements'of this paragraph, a
discharger may establish a correlation
between area plated and another
parameter, sich as ampere-hours used
in-plating.

Note,-At 41 FR 53018, Dec. 3,1970,
§ 413.12 was suspended lndeflnltelk.
§ 413.14 Pretreatment standards for

,existing sources.
For the purpose of establlshlng

pretreatment standards under section
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307(b) of the Act for a source within the
commonmetals subcategory, the
provisions of Part403 of this chapter
shall apply. The following categorical
pretreatment standards for an existing
source within the common metals
subcategory establish the concentration
of pollutants or pollutant properties of
effluent which may be introduced into a
publicly owned treatment works by a
source subject to the provisions of this
subpart. After October12 1982
(a) No User introducing wastewater

pollutants into a publicly owned
treatment works under the provisions of
this subpart shall augment the use of
process wastewater or otherwise dilute
the wastewater as a partial or total
substitute for adequate treatment to
achieve compliance with this standard.

(b) For a source discharging less than
38,000 liters (10,000 gal) per calendar
day of electroplating process
wastewater the following limitations
shall apply.

Pretreatment standard
(mgIo

Pollutant or Maxim= Averag of day
pollutant for any values for 30
property 1 day -ondorn day

shaba not exceed-

CN.A 5.0 1.S
Pb V0- 0.3
cd 1.2 0.5

(c) For plants discharging 38,0001
(10,000 gal) or more per calendar day of
electroplating process -wastewater the
following limitations shall apply:

Pr.treatment standard
.(mg/0

Pollutant or Maximm Average of dauy
polutant for any viuestor30
property 1 day consec.lr.e mon-

itoring days
shau = oexceed-

CtJ.T 0_8 0.23
CU_ _ 45 1.8
KL - 4.1 1.8
Cr 7.0 2.5
Zn4.2
Pb- 0.6 0.3
Cd 1.2 0.5
Tots] metals..-. . 105 5.0

(d) Alternatively, the following mass-
based standards are equivalent to and
may be applied in place of those
limitations specified under paragraph (c)
of this section upon prior agreement
between a source subject to these
standards and the publicly owned
treatment works receiving such
regulated wastes:

Pretratrent standard

Polutant or ML*xinjn Asmag of daly
pokA"M SoraiNY W khe 30
pw" I day CWOVs~cul 1n0

aa rot exeed-

CN,T 29 9
Co 176 70

160 70
_" • 273 96

Zn 154 70

Pb, _23 12
Cd 47 20
Totaedneats..... 410 195

(e) For wastewater sources regulated
under paragraph (c) of this section, the
following optional control program may
be elected by the source Introducing
treated process wastewater into a
publicly owned treatment works with
the concurrence of the control authority.
These optional pollutant parameters are
not eligible for allowance for removal
achieved by the publicly owned
treatment works under 40 CFR 403.7. In
the absence of strong chelating agents.
after reduction of hexavalent chromium
wastes, and after neutralization using
calcium oxide (or hydroxide) the
following limitations shall apply:

Pof-reatnent s tardLd

Polathz or UV*M= Avrage d ay
polutant lorway vales rol"30
properl I d"y ccaxecU*%V mn..

iWing dirys
m rt meoed-

CN,T 0,8 023
Fb_.... 0,6 03
Cd 1.2 05
TSs M"0 10.0
pH W.. t rarV7.5 0.

Subpart B-Electroplating of Precious
Metals Subcategory

§ 413.20 Applicability. Description of the
electroplating of precious metals
subcategory.

The provisions of this subpart apply
to indirect discharges of process
wastewaters resulting from the process
in which a ferrous or nonferrous basis
material is plated with gold. silver.
iridium, palladium, platinum, rhodium,
ruthenium, or any combination of these.

§ 413.21 Specialized definlGons.

For the purpose of this subpart:
(a) The term "sq m" ("sq ft") shall

mean the area plated expressed in
square meters (square feet).

{b) The term "operation" shall mean
any step in the electroplating probess in
which a metal is electrodeposited on a
basis material and which is followed by
a rinse: this includes the related
operations of alkaline cleaning, acid

pickle, stripping, and coloring when
each operation is followed by a rinse.

§ 413.22 Effluent limitations guldelnes
representing the degree of effluent
reduction attainable by the application of
the best practicable control technology
currently availabte.

In establishing the limitations set forth
in this section, EPA took into account all
information it was able to collect
develop and solicit with respect to
factors (such as age and size of plant.
raw materials, manufacturing processes,
products produced, treatment
technology available, energy
requirements and costs) which can
effect the industry subcategorization
and effluent levels established. It is,
however, possible that data which
would affect these limitations have not
been available and, as a result, these
limitations should be adjusted for
certain plants in this industry. An
individual discharger or other interested
person may submit evidence to the
Regional Administrator (or to the State,
if the State has the authority to issue
NPDES permits) that factors relating to
the equipment or facilities involved, the
process applied, or other such factors
related to such discharger are
fundamentally different from the factors
considered in the establishment of the
guidelines. On the basis of such
evidence or other available information.
the Regional Administrator (or the
State) will make a written finding that
such factors are or are not
fundamentally different for that facility
compared to those specified in the
Development DocumenL If such
fundamentally different factors are
found to exist, the Regional
Administrator or the State shall
establish for the discharger effluent
limitations in the NPDES permit either
more or less stringent than the
limitations established herein, to the
extent dictated by such fundamentally
different factors. Such limitations must
be approved by the Administrator.of the
Environmental Protection Agency. The
Administrator may approve or
disapprove such limitations, specify
other limitations, or initiate proceedings
to revise these regulations.

(a) The following limitations establish
the quantity or quality of pollutants or
pollutant properties, controlled by this
section, which may be discharged by a
point source subject to the provisions of
this subpart after application of the best
practicable control technology currently
available:
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Effluent fimitations

Effluent Maximum" Average of daily
characteristic for any values for 30

1 day consecutive days
shall not exceed-

(Metric units) miligrams per
square meters per operation

Copper .......... 160 80
Nickel................. 160 80
Cr, Total ....... ... 160 80
CrVI ................ 16 8
Zinc . ..... 160 80
CN, Total .......... . 160 80
CN, ........... 16 6
Fluoride ........... 6400 3200
Cadmium........... 96 48
Lead .................... 160 80
Iron ................. 320 160
Tin . ........... 320 160
Phosphorus ........... 320 160
TSS ................ 6400 3200
pH................... Within the range of 6.0 to 9.5.

(English units) pounds per
million square est per

operation

Copper.... . -. 32.7 16.4
Nickel .................. 32.7 16.4
Cr. Total ............ 32.7 16.4

CrI ............ 3.3 1.6

Zinc ................. 32.7 16.4
CN, Total.......... 32.7 16.4
CN, A .................... 3.3 1.6
Fluoride .............. 1308 654
Cadmium .......... 19.2 9.6
Lead.. ............ 32.7 16.4
Iron ................... 65.4 32.7
Tin................... 65.4 32.7
Phosphorus.....- 65.4 32.7
TSS ........... 1308 654
pH ................. Within the range of 6.0 to 9.5,

(b) The post plating steps of
chromating, phosphating and coloring, if
followed by a rinse, may be included
under the term "operation" for the
purpose of calculating effluent A
discharges, providing such steps are an
integral part of the plating line.

(c) Stripping, where followed by a
rinse and conducted in conjunction with
electroplating for the purpose of
salvaging improperly plated parts, may
be included under the term "operations"
for the purpose of calculating effluent
discharges.

(d) Electroless plating on non-metallic
materials for the purpose of providing a
conductive surface on the basis
material, preceding the actual
electroplating step, forming an integral
step in the plating line and followed by
a rinse may be included under the term
"operation" for the -purpose of.
calculating effluent discharges.

(e) For any point source subject to
such effluent limitations with a'total
employment of less than 11 persons,
with a discharge from the establishment
of waste water generated from the metal
finishing process of less than 7,800 liters
per hour (2,061 gallons per hour) and
with a production rate of less than 4.9 sq
m per hour per employee (52.7 sq ft per
hour per employee), the following
limitations establish the quantity or

quality of pollutants or pollutant
properties, controlled by this section,
which may be discharged:

Effluent limitations

Effluent Maximum Average of daily
characterisc for any values for 30

1 day consecutive days
shall not exceed-

(Metric unils) milligrams per
square meters per operation

%C.16 8CNTAl.............. 16 8CN, Total _ 1130 80

Equalime
pH .......... Wthin the range 6.0 to 9.0

(English units) pounds per
million square feet per'

operation

CN, A_-_ _ 33 1.6
CN, Tot aJ....... 32.7 16.4
Flow ............... Equalre
pH- ....... Within the range 6.0 to 9.0

(f) Pursuant to section 308 of the Act,
,,a point sources subject to the provisions

of this subpart shall maintain records of
production expressed in sq m or sq ft as
defined in § 413.11 for the purpose of
determining compliance with the
effluent limitations in § 413.12(a). For
the purpose of complying with the
requirements of this paragraph, a
discharger may establish a correlation
between area plated and another
parameter, such as ampere-hours used
in plating.

Note.-At 41 FR 53018, Dec. 3,1976,
§ 413.22 was suspended indefinitely.

§ 413.24 Pretreatment standards for
existing sources.

For the purposepf establishing
pretreatment standards under section,
307(b) of the Act for a source within the
electroplating of precious metals
subcategory, the provisions of Part 403
of this chapter shall apply. The
following categorical pretreatment
standards for an existing source within
the electroplating of precious metals
subcategory establish the concentration
of pollutants or pollutant properties of
effluent which may be introduced into a
publicly owned treatment works by a
source subject to the provisions of this
subpart. After October 12, 1982:

(a) No user introducing wastewater
pollutants into a publicly owned
treatment works under the provisions of
this subpart shall augment the use of
process wastewater or otherwise dilute
the wastewater as apartial or total
substitute for adequate treatment to
achieve compliance with this standard.

(b) For a source discharging less than
38,000 liters (10,000 gal) per calendar
day of electroplating process
wastewater the following limitations
shall apply:

Pretreatment standard
(ragt)

Pollutant or Maximum Average of daily
pollutant for any values for 30
property 1 day consccutive mon.

itoring days
shall not exceed-.-

C A........... 5.0 1.5

Pb ........................... 0. 0,3
Cd ....... ........... 1.2 0.5

(c) For plants discharging 38,000 L
(10,000 gal) or more per calendar day of
electroplating process wastewater the
following limitations shall apply:

Pretreatment standard
(mg/I)

Pollutant or Maximum Average of daily
pollutant 'for any values for 30
property I day consecuivo mon

Itoing days ,
shall not exceed-

Ag ........... 1.2 0.5CN,T ........... 0.8 0 23
Cu ......... 4.5 I's

NL ............... 4.1 1.8
. ..... 7.0 2.s

Zn ............. 4.2 1.8

0.6 0.3
1.2 0.5

Total metals ........... 10.5 5.0

(d) Alternatively, the following mass,
based standards are equivalent to and
may apply in place of those limitations
specified under paragraph (c) of this
section upon prior agreement between a
source subject to these standards and
the publicly owned treatment works
receiving such regulated wastes:

Pretreatment standard
(mg/sq m-operation)

Pollutant or Maximum Average of daily
pollutant for any values for 30
property 1 day consecuive men,

Itoring days
shall not exceed-

47 10
29 9

cu 176 70
16O 70

C€ 273 9
164 70

Pb . 23 12
Cd 47 20
Total metals.... 410 195

(e) For wastewater sources regulated
under paragraph (c) of this section, the
following optional control program may
be elected by the source introducing
treated process wastewater into a
publicly owned treatment works with
the concurrence of the control authority,
These optional pollutant parameters are
not eligible for allowance for removal
achieved by the publicly owned /
treatment works under 40 CFR 403.7. In
the absence of strong chelating agents,
after reduction of hexavalent chromium
wastes and after neutralization using
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calcium oxide (or hydroxide) the
following limitations shall apply:

abllentstarzdard

Polutant or . aMenum Average of dy
pollutat for any values Wo 30
property 1 day consecutive mon-

tring days
sall not exceed-

CN.T - 0.8 023
Pb_ .... 0.6 0.3
Cd 1.2 0.54
TSS - 20.0 10.0
pH Witin he range 7.5 to 10.0

Subpart C-Electroplating of Specialty

Metals Subcategory tReserved]

Subpdrt D-Anodizing Subcategory

§ 413.40 Applicabilty. Description of the
anodizing subcategory.

The prgvisions of this subpart apply
to discharges of process wastewater
resulting from the anodizing of ferrous
or nonferrous materials.

§ 413.41 Specialized definitions.
For the purpose of this subpart:
(a) The term -sq in" ("sq ft"j shall

mean the areaplated expressed in
square meters (square feet).

(b] The term "operation" shall mean
any step in the anodizing process in
which a metal is cleaned, anodized, or
colored when each such step is followed
by a rinse.

§ 413.42 Effluent limitations guidelines
representing the degree of effluent
reduction attainable by the application of
the best practicable control technology
currently available.'

In establishing the limitations set forth
in this section, EPA took into account all
information it was able to collect,
develop and solicit with respect to
factors (such as age and size of plant
raw materials, maunufacturing
processes, products produced, treatment
technology available, energy
requirements and costs) which can
affect the industry subcategorization
and effluent levels established. It is,
however, possible that data which
would affect these limitations have not
been available and. as a result, these
limitations should be adjusted for
certain plants in this industry. An
individual discharger or other interested
person may submit evidence to the
Regional Administrator (or to the State,
if the State has the authority to issue
NPDES permits) that factors relating to
the equipment or facilities involved, the
process applied, or other such factors
related to such discharger are
fundamentally different from the factors
considered in the establishment of the

guidelines. On the basis of such
evidence or other available information.
the Regional Administrator (or the
State) will make a written finding that
such factors are or ame not
fundamentally different for that facility
compared to those specified in the
Development Document If such
fundamentally different factors are
found to exist, the Regional
Administrator or the State shall
establish for the discharger effluent
limitations in the NPDES permit either
more or less stringent than the
limitations established herein, to the
extent dictated by such fundamentally
different factors. Such limitations must
be approved by the Administrator of the
Environmental Protection Agency. The
Administrator may approve or
disapprove such limitations, specify
other limitations, or initiate proceedings
to revise these regulations.

(a) The following limitations establish
the quantity or quality of pollutants or
pollutant properties, controlledby this
section, which may be discharged by a
point source subject to the provisions of
this subpart after application of the best
practicable control technology currently
available:

Emffun tA~des &-er3e of d*l
charactedstic for any a for

1 day cote.zr oj ssitf rat exoed

Natric t3) wzq perna p
squk.e IrleOte 2W mso

Copper - 160 0
- NickeL ........ 10 80

Cr. Total 160 s0
C16l0 8

CM Total 150 60
CN A 16 8
Fluoride 6400
Cadmm 96 48

160 80
Iron_- - .... 20 160
Tin_____ le0a8Pho .. .. =."0 11 0

TW _ 6400 200
pH V " -eb rave 6.0 9o

M(ofph Wts) Mxids per
Ma~on scru oe ~Par

CO. Total

c
Cli. Total
CN, A__-___
Pluorideo..____
Cadm m-.

Aron___
Tin
Pphom

PH V" ft rnge 6.0 to 95

(b) The post plating steps of
chromating, phosphating and coloring, if

followed by a rinse, may be included
under the term "operation" for the
purpose of calculating effluent
discharges, providing such steps are an
integral part of the plating line.

(c) Stripping. where followed by a
rinse and conducted in conjunction with
electroplating for the purpose of
salvaging improperly plated parts, may
be included under the term "operations"
for the purpose of calculating effluent
discharges.

(d) Electroless plating on non-metallic
materials for the purpose of providing a
conductive surface on the basis
material, preceding the actual
electroplating step, forming an integral
step in the plating line and followed by
a rinse may be included under the term"operation" for the purpose of
calculating effluent discharges.

(e) For any point source subject to
such effluent limitations with a total
employment of less than 11 persons,
with a discharge from the establishment
of waste water generated from the metal
finishing process of less than 7,800 liters
per hour (2.061 gallons per hour) and
with a production rate of less than 4.9 sq
m per hour per employee (52.7 sq ftper
hour per employee), the following
limitations establish the quantity or
quality of pollutants or pollutant
properties, controlled by this section,
which may be discharged:

Effluent tai cis

ElfuAee Ldrr"n A-erage of dairy
dwxtt: for any Vahjes fcr 30

1 day ocsse is
S"il nat exceed-

(lfebfo -its) M3f5Gr-!.
squaa me,;r :e CGOn

(N. A - 16S

cu. Tow- 180 80

iH the#nlt ra oe 6.0 luo .0

(Erish -ats) poun!; per
ff~0fl square feet per

cperoiin

c .A - 3.3 1.6
al. TcL- 32.7 16.4
FL~w -Eulz
PH . W5,1n ftf range 6.0 to 9.0

(f) Pursuant to section 308 of the Act,
a point source subject to the provisions
of this subpart shall maintain records of
production expressed in sq m or sq ft as
defined in § 413.11 for the purpose of
determining compliance with the
effluent limitations in § 413.12(a). For
the purpose of complying with the
requirements of this paragraph, a
discharger may establish a correlation
between area plated and another
parameter, such as ampere-hours -used
in plating.

I
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Note.-At 41 FR 53018, Dec. 3,1976.
§ 413.42 was suspended indefinitely.

§ 413.44 Pretreatment standards for
existing sources.

For the purpose of establishing
pretreatment standards under section
307(b) of the Act for a source within the
anodizing subcategory, the provisions of
Part 403 of this chapter shall apply. The
following categorical pretreatment
standards for an existing source within
the anodizing subcategory establish the
concentration of polluants or polluant
properties of effluent which may be
introduced into a publicly owned
treatment works by il source subject to
the provisions of this subpart. After
October 12, 1982:

(a) No User introducing wastewater,
pollutants into a publicly owned -
treatment works under the provisions of
this subpart shall augment the use of
process wastewater or otherwise dilute
the wastewater as a partial or total
substitute for adequate treatment to
achieve compliance with this standard.

(b) For a source discharging less than
38,000 liters (10,000 gal) per calendar
day of electroplatingprocess
wastewater the following limitations
shall apply:

Pretreatment standard
(mg/I)

Pollutant or Maximum Average of daily
pollutant for any values for 30
property I day consecutive mon-

itoring days
shall not exceed-

CN.A ..................... 5.0 1.5
Pb . ........... 0.6 0.3
Cd .......................... 1.2 0.5

(c) For plants discharging 38,000 1 (10,
000 gal) or more per calendar day of
electroplating process wastewater the
following limitations shall apply:

Pretreatment standard
(mg/I)

I Pollutant or Maximum Average of daily
pollutant, for any values for 30
property I day consecutive mon-

itoring days
shall not exceed-

CN,T ............... 0.8 0.23
Cu .......... 4.5 1.6
Ni ........................... . 4.1 1.8
Cr .......................... 7.0 2-5
Zn ........................... 4.2 1.8
Pb .......................... 0.6 0.3
Cd .......................... " 1.2 0.5
Total metals ........... 10.5 5.0

(d) Alternatively, the following mass-
based standards are equivalent to and
may apply in place of those limitations
specified under paragraph (c) of this ,
section upon prior agreement between a
source subject to these standards and

the publicly owned treatment works
receiving such regulated wastes:

Pretreatment standard
(mg/sq m-operation)

Pollutant or Maximum Average of daily
pollutant for any values for 30
property 1 day consecutive mon.

itoring days
shall not exceed-

CN.T 29 9
CU._. 176 70

160 70
Cr_.. 273 98
Zn.. . 164 70
Pb. 23 12
Cd 47 20
Total metals- 410 196

(e) For wastewater sources regulated
under paragraph (c) of this section, the
following optional control program may
be elected by the source introducing
treated process wastewater into a
publicly owned treatent Works with the
concurrence of the control authority.
These optional pollutant parameters are
not eligible for allowance for removal
achieved by the publicly owned
treatment works under 40 CFR 403.7. In
the absence of strong chelating agents,
after reduction of hexavalent chromium
wastes and after neutralization using
calcium oxide (or hydroxide) the,
following limitations shall apply:

Pretreatment standard
(mg/0

Pollutant or Maximum Average of 'daily
pollutant for any values for 30
property 1 day consecutive mon.

itoring days
shall not exceed-

CN.T .. .. . "0.8 0.23
Pb 0.6 0.3
Cd 1.2 0.5
TSS............... 20.0 10.0
pH......... Within the range 7.5 to 10.0.

Subpart E-Coatings Subcategory
§ 413.50 Applicability: Description of the
coatings subcategory.

The provisions of this subpart apply
to discharges iesulting from the
chromating, phosphating or immersion
plating on ferrous or nonferrous
materials.

§ 413.51 Specialized definitions.
For the purpose of this subpart:
'(a) The term "sq m" ("sq ft") shall

mean the area processed expressed in
square meters (square feet).

(b) The term "operation" shall mean
any step in the coating process in which
a basis material surface is acted upon
by a process solution and which is
followed by a rinse; plus the related
operations of alkaline cleaning, acid

pickle, and sealing, when each operation
is followed by a rinse.

§ 413.52 Effluent limitations guidelines
representing the degree of effluent
reduction attainable by the application of
the best practicable control technology
currently available.

In establishing the limitations set forth
in this section, EPA took into account all
information it was able to collect,
develop and solicit with respect to
factors (such as age and size of plant,
raw materials,.manufacturing processes,
products produced, treaJment
technology available, energy
requirements and costs) which can
effect the industry subcategorization
and effluent levels established. It is,
however, possible that data which
would affect these limitations have not
been available and, as a result, these
limitations should be adjusted for
certain plants in this industry. An
individual discharger or other interested
person may submit evidence to the
Regional Administrator (or to the State,
if the State has the authority to issue
NPDES permits) that factors relating to
the equipment or facilities involved, the
process applied, or other such factors
related to such discharger are
fundamentally different from the factors
considered in the establishment of the
guidelines. On the basis of such
evidence or other available information,
the Regional Administrator (or the
State) will make a written finding that
such factors are or are not
fundamentally different for that facility
compared to those specified in the
Development Document. If such
fundamentally ,different factors are
found to exist, the Regional
Administrator or the State shall
establisb for the discharger effluent.
limitations in NDPES permit either more
or less stringent than the limitations
established herein, to the extent
dictated by such fundamentally different
factors. Such limitations must be
approved by the Administrator of the
Environmental Protection Agency. The
Administrator may approve or
disapprove such limitations, specify
other limitations, or initiate proceedings
to revise these regulations.

(a) The following limitations establish
the quantity or quality of pollutants or
pollutant properties controlled by this
section, which may be discharged by a
point source subject to the provisions of
this subpart after application of the best
practicable control technology currently
available.
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Effluent Invtst;ons

Efftuent Maxidmum Average of daly
ctaracteristic for any values for 30

I day consecuivo days
shalt not exceed

(Metric units) mHrlgram. per
square meters per operation

Copper...... 160 8o
Nikel 160 80
Cr. Total 160 so
CWVI... ....... 16 8
Zinc______ 160 60
CN. Total - 160 80
CN. A - 16 8
Ruodde 6400 3200
Cadrnium - 96 48
Lead___-_____ 160 60
Iron - 320 160
Tm-- 320 160
Poos-: 320 160
TSS_ 6400 3200
pH Whin the range 6.0 to 9.5.

(Engrish units) pounds per
- miron square feet per

operation

Copper- .32.7 16.4
Nickel 32.7 16.4
Cr. Total 32.7 16.4
CrV - 3.3 1.6
Zinc 32.7 16A
CN, Total _. 32.7 16.4
CN, A 3.3 1.6
Ruorde 1308 654
Cadmium - 19.2 9.6
Lead 32.7 16.4
Iron - 65.4 3?-7
Tim ...... 654 32.7
Phosphorus . 654 _. 32.7
TSS 1308 654

..... - ithin the range 6.0 to 9.5.

(b) The post plating steps of
chromating, phosphating and coloring, if
followed by a rinse, may be included
under the term "operation" for the
purpose of calculating effluent
discharges, providing such steps are an
integral part of the plating line.

(c) Stripping, where followed by a
rinse and conducted in conjunction with
electroplating for the purpose of
salvaging improperly plated parts, may
be included under the term "operations"
for the purpose of calculating effluent
discharges.

(d) Electroless plating on non-metallic
materials for the purpose of providing a
conductive surface on the basis
material, preceding the actual
electroplating step, forming bn integral
step in the plating line and followed by
a rinse may be included under the term
"operation" for the purpose of
calculating effluent discharges.

(e) For any point source subject to
such effluent limitations with a total
employment of less than 11 persons,
with a discharge from the establishment
of waste water generated from the metal
finishing process of less than 7,800 liters
per hour (2,061 gallons per hour) and
with a production rate ofless than 4.9 sq
m per hour per employee (52.7 sq ft per

.hour per employee), the following
limitations establish the quantity or-

quality of pollutants or pollutant
properties, controlled by this section,
which may be discharged.

Elru nt L-rtacrs

Eftluent Mvsinti Avemao of da.I
character stic for any vahA" soo

i day CVne-Ae days
h,.a rot excoed--

(metric untts) r.rams Per
square Mm er cpwa-cn

CN, Tofa 160 60
Flow - - Eq,.&1ae
pH Wtiu the ra.e GO to 9.0

(Engish ure's) peecds Me
minm sqwae fort pea

CA 33 1,6
CM. TOW... 32.7 14
Flow qT
PH WMthn the ian,206 0to 90,

(f) Pursuant to section 308 of the Act,
apoint sources subject to the provisions
of this subpart shall maintain records of
production expressed in sq m or sq ft as
defined in § 413.11 for the purpose of
determining compliance with the
effluent limitations in § 413.12(a). For
the purpose of complying with the
requirements of this paragraph, a
discharger may establish a correlation
between area plated and.another
parameter, such as ampere-hours used
in plating.

Note.-At 41 FR 53018. Dc. 3.1970.
§ 413.52 was suspended indefinitely.

§,A13.54 Pretreatment standards for
existing sources.

For the purpose of establishing
pretreatment standards under section
307(b) of the Act for a source within the
coatings subcategory, the provisions of
Part 403 of this chapter shall apply.-The
following categorical pretreatment
standards for an existing source within
the coatings subcategory establish the
concentration of pollutants or pollutant
properties of effluent which may be
introduced into a publicy owned
treatment works by a source subject to
the provisions of this subpart. After
October 12,1982:

(a) No user introducing wastewater
pollutants into a publicly owned
treatment works under the provisions of
this subpart shall augment the use of
process wastewater or otherwise dilute
the wastewater as a partial or total
substitute for adequate treatment to
achieve compliance with this standard.

(b) For a source discharging less than
38,000 liters (10,000 gal) per calendar
day of electroplating process
wastewater the following limitations
shall apply:

Fretreatrent stadard

FoV Xnanl or MaXt1Y.In Average of da.ly
Ponfan for aW/ va'ues fcr 30
Poperrl 1 day ccnsecut-4e

monitcdg days
stat not exceed-

0.6 03
Cd 1.2 0.5

(c) For plants discharging 38,000 liters
(10,000 gal) or more per calendar day of
electroplating process wastewater the
following limitations shall apply:

Pretreatmenlt sa dard

Prkafd of Marrnm Average of dalt/
poAutant for any values fcr 30
povpey I dry cocecutve

mri cr jg days
sao rot exceed-

CT 0.A 023
C ... . 4.5 t8

4.1 1.8
Cr_... .. 7.0 2-5
Z, 4.2 1.8
Pb 0.6 0.3
Cd 1.2 0.5
Toa rreth. 10.5 5.0

(d) Alternatively, the following mass-
based standards are equivalent to and
may apply in place of those limitations
specified under paragraph (c] of this
section upon prior agreement between a
source subject to these standards and
the publicly owned treatment works
receiving such regulated wastes:

Pretreatmet swara
(mgsq u.-operaton)

Poufant or Mamxuraml Average of dily
Poknard for any vaLues fcr 30
Piope"y I day consecutve rrn-

ring days
sWat not exceed-

CNT 30 9
0J - 170 69
NL 162 69
Cr 285 100
Z . 162 69

22 10
Cd .0 22
ToW metaa . 410 19

(e) For wastewater sources regulated
under paragraph (c) of this section the
following optional control program may
be elected by the source introducing
treated process wastewater into a
publicly owned treatment works with
the concurrence of the control authority.
These optional pollutant parameters are
not eligible for allowance for removal
achieved by the publicly owned
treatment works under 40 CFR 403.7. In
the absence of strong chelating agents,
after reduction of hexavalent chromium
wastes and after neutralization using

52625



c 52626 - Federal -Register / Vol. 44, No. 175 / Friday, September 7, 1979 / Rules and Regulations

calcium oxide (or hydroxide) the
following limitatiofs'shall apply:

Pretreatment standard
(mg/I)

Pollutant or Maximum Average of daily
pollutant for any values for 30
property 1 day consecutive mon-

itoring days
shall not exceed-

CNT 0.8 0.23
Pb ......................... 0.6 0.3
Cd. . 1.2 0.5
TSS ........... ..... 20.0 10.0
pH......... Within the range 7.5 to 10.0.

Subpart F-Chemical Etching and
Milling Subcategory

§ 413.60 Applicability: Description of the
chemical etching and milling subcategory.

The provisions of this subpart apply
to discharges of process wastewaters
resulting from the chemical milling or
etching of ferrous or nonferrous
materials.

§ 413.6( Specialized definitions.
For the purpose of this subpart:
(a) The term "sq m" ("sq ft") shall

mean the area exposed to process
chiemicals expressed in square meters
(square feet).

(b) The term "operation" shall mean
any step in the chemical milling or
etching processes in which metal is
chemically or electrochemically
removed from the work piece and which
is followed by a rinse: this includes
related metal cleahing operations which
preceded chemical millintg or etching,
when each operation is followed by a
rinse.

§ 413.62 Effluent limitations guidelines
representing the degree of effluent
reduction attainable by the application of
the best practicable control technology
currently available.

In establishing the limitations set forth
in this section, EPA took into account all
information-it was able to collect,
develop and solicit with respect to
factors (such as age and size of plant,
raw materials, ranufacturing processes.
products produced, treatment
technology available, energy
requirements and costs) which can
effect the industry subcategorization
and effluent levels established. It is,
however, possible that data which
would affect these limitations have not
been available and, as a result these
limitations should be adjusted for
certain plants in this industry. An
individual discharger or other interested
person may submit evidence to the
Regional Administrator (or to.the State,
if the State has the authority to issue
NPDES permits) that factors relating to

the equipment or facilities involved, the
process applied, or other such factors
related to such discharger are
fundamentally different from the factors
considered in the establishment of the
guidelines. Onihe basis of such
evidence or other available information,
the Regional Administrator (or the
State) will make a written finding that
such factors are or are not
fundamentally different for that facility
compared to those specified in the
Development Document. If such
fundamentally different factors are
found to exist, the Regional
Administrator or the State shall
establish for the discharger effluent
limitations in the NPDES permit either
more or less stringent than the
limitations established herein, to the
extent dictated by such fundamentally
different factors!Such limitations must
be approved by the Administrator of the
Environmental Protection Agency. The
Administrator may approve or
disapprove such limitations, specify
other limitations, or initiate proceedings
to revise these regulations.

(a) The folloving limitations establish
the quantity or quality of pollutants or
pollutant properties, controlled by this
section, which may be discharged by a
point source subject to the provisions of
this subpart after application of the best
practicable contrl technology currently
available:

Effluent limitations

Effluent Maximum Average of daily
characteristic for any values for 30

1 day consecutive days
shall not exceed-

(Metric units) milligrams per square
meters per operation

Copper-.-
Nickel ...........
Cr Total..........
CrVl.--.. _

Zinc.....
CN. TotaL ......
CN, A.---
Fluoride....

Cadmium......
Lead ...- '--Iron . - .
rin..._
Phosphorus_

Copper._.. ...
Nickel-......
Cr. TotaJ
CrVI.-. - -
Zinc---_.
CN. Total
CN, A---....
Fluoride-
Cadmium ...
Lead--... .
Iron .. .

160 80

160 - 80
16 8

160 8o
iO 80

Is8
6400 3200
96 48
160 8o
320 160
320 160
320 160
6400 3200

Within tie range 6.0 to 9.5.

(Engrish units) pounds per
million square feet per

operation

32.7 16.4
327 16.4
32.7 16.4
3.3 1.6

32.7 16.4
32.7 16.4

3.3 - 1.6
1308 654
19.2 9.6
32.7 16.4
65.4 32.7
65.4 32.7

(Engrish units) pounds pet
million square feet per

operation

Phosphorus ......... 65.4 02.7
1308 054

ph. ................ Within the range 6.0 to 9.9.

(b) The post plating steps of
chromating, phosphating and coloring, If
followed by a rinse, may be included
under the term "operation" for the
purpope of calculating effluent
discharges, providing such steps are an
integral part of the plating line.

(c) Stripping, where followed by a
rinse and conducted in conjunction with
electroplating for the purpose of
salvaging improperly plated parts, may
be included under the term "operations"
for the purpose of calculating effluent
discharges,

(d) Electroless plating on non-metallic
materials for the purpose of providing a
conductive surface on the basis
material, preceding the actual
electroplating step, forming an integral
step in the plating line and followed by
a rinse may be included under the term
"operation" for the purpose of
calculating effluent discharges.

(e) For any Point source subject to
such effluent limitations with a total
employment of less than 11 persons,
with a discharge from the establishment.
of waste water generated from the metal
finishing process of less than 7,800 liters'
per hour (2,061 gallons per hour) and
with a production rate of less than 4.9 sq
m per'hour per employee (52.7 sq ft per
hour per employee), the following
limitations establish the quantity or
quality of pollutants or pollutant
properties, controlled by this section,
which may be discharged:

Effluent rlitations

Effluent Maximum Average of daily
characteristic for any values for 30

1 day consecutive daya
shall not exceed-

(Metric untS) milligrams per squaro
meters per operation

C , A- - --... 10 0
cN,*Totai ...- 160 80
Flow ... Equalize
pH ................... Within the range 6.0 to 9.0

(Eng'rrh units) pounds per
m,.llon square foot per

operation

Ctt. A......... 3.3 1.0
CN, Total....... 32,7 104

low- Equalizo
pH-t.......... Within the range 6.0 to 9.0.

(f) Pursuant to section 308 of the Act,
a point sources subject to the provisions
of this subpart shall maintain records of
production expressed in sq m or sq ft as
defined in § 413.11 for the purpose of
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determining compliance with the
effluent limitations in § 413.12(a). For
the purpose of complying with the
requirements of this paragraph, a
discharger may establish a correlation
between area plated and another
parameter, such as ampere-hours used
in plating.

Note.-At 41 FR 53018. Dec. 3,1976.
§ 413.62 was suspended indefinitely.

§ 413.64 Pretreatment standards for
existing sources.

For the purpose of establishing
pretreatment standards under section
307(b) of the Act for a source within the
chemical milling and etching
subcategory, the provisions of Part 403
of this chapter shall apply. The
following categorical pretreatment
standards for an existing source within
the chemical milling and etching
subcategory establish the concentration
of pollutants or pollutant properties of
effluent which may be introduced into a
publicly owned treatment works by a
source subject to the provisions of this
subpart.
After October 12,1982:

(a) No User introducing wastewater
pollutants into a publicly owned
treatment works under the provisions of
this subpart shall augment the use of
process wastewater or otherwise dilute
the wastewater as a partial or total
substitute for adequate treatment to.
achieve compliance with this standard.

(b) For a source discharging less than
38,000 liters (10,000 gal) per calendar
day of electroplating process
wastewater the following limitations
shall apply:

PRetreatment standard
(mg/I)

Polutant or M.ximn Average of daily
pollutant for any vatues for 30
prOperty 1 day consecutive mon.

ftuin days.
shal not exceed-

CN.A 5.0 1.5
Pb_ 0.6 0.3
Cd 1.2 0.5

(c) For plants discharging 38,000 1
(10,000 gal) or more per calendar day of
electroplating process wastewater the
following limitations shal apply:

Pretreatment standard
(rmgto

Pollutantor Max'num Average of daOy
pollutant for any values for 30
propeirty 1 da coecutirve m n-

ai ing days
shal not exceed-

CN.T . 0.8
Cu . .... 4.5 1.8.
NL .... 4.1 ta
Cr 7.0; 2.5

Prtrwrnerl sdAOrd
(-3l)

poR'ant or IAX4-rni Aerae of d
pL.'atant for any 'ale for 30
prop" I day cxeculkv xma-

ot-a mcm i~d-

Z- -. 42 1.8
I . .... 06 03
Cd 1.2 0.5
Total rrcts ..... 105 5.0

(d) Alternatively, the following mass-
based standards are equivalent to and
may apply in place of those limitations
specified under paragraph (c) of this
section upon prior agreement between a
source subject to these standaras and
the publicly owned treatment works
receiving such regulated wastes:

Prekeabm' stard~ad

Poutart or I-FI.rmrn Average tfdal
poautam for anir vaues for0
property I day cU**=%* rba-

flrrg dris
sn'a2 rot exed-

C2.T. 9 9
Cu 176. 70

10 70
__. .. 273 ft

164 7O
23 12

Cd 47 20
Total metl.s-..... 410 195

(e) For wastewater sources regulated
under paragraph (c) of this section the
following optional control program may
be elected by the sourceilitroducing
treated process wastewater into a
publicly owned treatment works with
the concurrence of the control authority.
These optional pollutant parameters are
not eligible for allowance for removal
achieved by the publicly owned
treatment works under 40 CFR 403.7. In
the absence of strong chelating agents,
after reduction of hexavalent chromium
wastes and after neutralization using
calcium oxide (or hydroxide) the
following limitations shall apply:

Pclc3'.n-or( st ard

POtawf or MAIMUM Avrage of dalyr
polutant for any vakles for 3
PwCI" I da cdcne nX

not a ceed-

CNoT 0.8 023
Pb. 06 03
Cd 1.2 05
TSS . ... MG 10.0
pH W-teo rango 7-5 to 10A

Subpart G--Electroless Plating
Subcategory
§ 413.70 Applicability: Description of the
electroless plating subcategory.

The provisions of this subpart apply
to discharges resulting from the
electroless plating of a metallic layer on
a metallic or nonmetallic substrate.

§ 413.71 Specialized definitions.
For the purpose of this subpart:
(a) The term "sq in" ("sq ft") shall

mean the area plated expressed in
square meters (square feet).

(b) The term "electroless plating
shall mean the deposition of conductive
material from an autocatalytic plating
solution without application of electrical
current.

(c) The term "operation" shall mean
any step in the electroless plating
process in which a metal is deposited on
a basis material and which is followed
by a rinse; this includes the related
operations of alkaline cleaning, acid
pickle, and stripping, when each
operation is followed by a rinse.
§ 413.74 Pretreatment standards for
existing sources.

For the purpose of establishing
pretreatment standards under section
307(b) of the Act for a source within the
electroplating of electroless plating
subcategory, the provisions of Part 403
of this chapter shall apply. The
following categorical pretreatment
standards for an existing source within
the electroless plating subcategory
establish the concentration of pollutants
or pollutant properties of effluent which
may be introduced into a publicly
owned treatment works by a source
subject to the provisions of this subparL
After October 12, 1982:-

(a) No User introducing wastewater
pollutants into a publicly owned
treatment works under the provisions of
this subpart shall augment the use of,
process wastewater or otherwise dilute
the wastewater as a partial or total
suUstitute for adequate treatment to
achieve compliance with this standard.

(b] For a source discharging less than
38,000 liters (10,000 gal] per calendar
day of electroplating process
wastewater the following limitations
shall apply:

Polltant or MaxiMum Aweage of dal
polt ~ values br30,
PVPC-tf I daw emeculie mon-

afOMM days
&Wf oct exceecr-

CtIA 5.0 1.5
0.6 0.3

c 1.2 0.5
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Cc) For plants discharging 38,0001
(10,000 gal) or more per calendar day of
electroplating process wastewater the
following limitations shall apply:

Pretreatment standard
(mg/)

Pollutant or Maximum Average of daily
pollutant for any values for 20
property 1 day consecutive mon-

itoring days
shall not exceed-

CNT ....................... 0.8 0.23
Cu ........................... 4.5 1.8
Ni ............................ 4.1 1.8

Cr .......................... 7.0 2-5
Zn ............................. 4.2 1.8
Pb ........................... 0.6 0.3
Cd .......................... 1.2 0.5
Total metals ............ 10.5 5.0

(d) Alternatively, the following mass-
based standards are equivalent to and
may apply in place of those limitations
specified under paragraph (c] of this
section upon prior agreement between a
source subject to these standards and
the publicly owned treatment works
receiving such regulated wastes:

Pretreatment standard
(mg/sq m-operation)

Pollutant or Maximum Average of daily
pollutant for any values for 30
property 1 day consecutive men-

Itoring-days
shall not exceed-

CNT ..............
Cu .............. ....
Ni........................
cr ........ ...............
7n ...........
Pb ...... . .........

Cd ........................
Total metals ............

29
176
160
273
164
23
47
410

(e) For wastewater sources regulated
under paragraph (c) of this section,,the
following optional control program may
be elected by the source introducing
treated process wastewater into a
publicly owned treatment works with
the concurrence of the control authority.
These optional pollutant parameters are
not eligible for allowance for removal,
achieved by the publicly owned
treatment works under 40 CFR 403.7. In
the absence of strong chelating agents,.
after reduction of hexavalent chromium
wastes and after neutralization using
calcium oxide (or hydroxide) the
following limitations "shall apply:

Pretreatment standard
(mg/)

Pollutant or Maximum -Average of daily
pollutant for any values for 30
property 1 day consecutive men-

Itoring days
shall not exceed-

CN.T . ..... 0.8 0.23
Pb ........................ 0.6 0.3
Cd................... 12 0.5
TSS ............... 20.0 10.0
pH ......... Within the range 7,5 to 10,0.

Subpart H-Printed Circuit Board
Subcategory

§ 413.80 Applicability: Description of the
printed circuit board subcategory.

The provisions of this subpart apply
to the manufacture of printed circuit
boards, including all manufacturing
operations required or used to convert
an insulating substrate to a finished
printed circuit board. The provisions set
forth in other subparts of this category
are not applicable to the manufacture of
printed circuit boards.

§413.81 Specialized definitions.
For the purpose of this subpart:
(a) The term "sq m" ("sq ft") shall

mean the area of the printed circuit
board immersed in an aqueous process
bath.

(b) The term "operation" shall mean
any step in the printed circuit board
manufacturing process in which the
board is immersed in an aqueous
process bath which is followed by a
rinse.

§413.84 Pretreatment standards for
existing sources.

For the purpose of establishing
pretreatment standards under section
307(b) of the Act for a source within the
printed circuit board subcategory, the
provisions of Part 403 of this chapter
shall apply. The following categorical
pretreatment standards for an existing
source within the printed circuit board
subcategory establish the concentration

-of pollutants or pollutant properties of
effluent which may be introduced into a
publicly owned treatment works by a
source subject to the provisions of this
subpart. After October 12, 1982:

(a) No User introducing wastewater
pollutants into a pubficly owned
treatment works under the provisions of
this subpart shall augment the use of
process wastewater or otherwise dilute
the watewater as a partial or total
substitute for adequate treatment to
achieve compliance with this standard.

(b) For a source discharghig less than
38,000 liters (10,000 gal) per calendar
day of electroplating process

wastewater the following limitations
shall apply:

Pretreatment standard~(mag/I)

Pollutant of Maximum Average of d,itly
pollutant for any , values for 30
property I day consecutlve

monitoring days
shall not exceed-

S 5.0 1I
Pb .......................... 0,6 03
Cd . ........... 12 05

(c) For plants discharging 38,000 1
(10,000 gall or more per calendar day of
electroplating process wastewater the
following limitations shall apply:

Pretreatment standard
(mag/I)

Pollutant or Maximum Average of daily
pollutant for any values for 30
property I day consecutive non,

Itodrng days
shall not exceed--

........ 0.8 0,23
cu .......... 4.6 I',s
... ................. 4.1 1,8

7.0 25
. .. ... 4.2 I's

Pb . 0.6 0.3
Cd met..s.... 12 0.0Total metals ....... 10.5 &,0

(d) Alternatively, the following mass-
based standards are equivalent to and
may apply In place of those limitations
specified under paragraph (c) of this
section upon prior agreement between a
source subject to these standards and
the publicly owned treatment works
receiving such regulated wastes:

Pretreatment standard
(mg/sq moperation)

Pollutant or Maximum Average of daily
pollutant for any values r 000
property I day consecutive mon-

tering days
shall not exceed-

CfJ,T ... ........ . 67 20
Cu.............. 401 t60

........ 365 160
C ........... 623 223
Zn .... ..... . 374 160
Pb..... .................. 53 27
Cd ................ 107 45
Total metals ........... 935 445

(e) For wastewater sources regulated
wider paragraph (c) of this section, the
following optional control program may
be elected by the source introducing
treated process wastewater into a
publicly owned treatment works with
the concurrence of the control authority.
These optional pollutant parameters are
not eligible for allowance for removal
achieved by the publicly owned
treatment works under 40 CFR 403.7. In
the absence of strong chelating agents,
after reduction of hexavalen chron'"
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wastes and after neutralization using
calcium oxide (or hydroxide) the
following limitations shall apply:

Pretreatment standard
(mg})

Pollutant or Maximum Average of day
pollutant for any values for 30
property 1 day consecutive mo.-

fting days
shaH not exceed-

CN,T 0.8 0.23
Pb 0.6 0.3
Cd 1.2 0.5
TSS __20.0 10.0
pH Within the range 7.5 to 10.0

[IR Doc. 79-r= Fled 9-6-7; &-45 am]
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