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100 INTRODUCTION Solvents 

101 WHAT THIS MANUAL IS ABOUT 

This technical manual addresses the control and reduction of the air pollutant 
emissions from solvetits. It is a new manual, a complete rewrite, to update 
and replace the July 1989 Compliance Assistance Program (CAP) technical 
manual, “Solvent Cleaning Degreasing Operations.” The scope of this new 
manual includes degreasing and other solvent cleaning, recycling, and 
disposing of solvents, plus an overview of replacement solvents. 

The main purpose of this manual is to promote cleaner air -- by assisting 
local air pollution control district inspectors and industry operators to con- 
duct complete, systematic, and efficient compliance inspections of solvent 
operations. If facility operators and inspectors know how to comply with 
administrative requirements and how to properly contain, capture, control, 
and minimize pollutants, then they can avoid violations, fines, and costly 
shutdowns. The manual is designed to supplement, but not to replace, 
operating manuals and training courses provided by manufacturers. 

In this chapter you can find a brief overview of the solvents addressed in 
this manual, followed by introductions to the Air Resources Board, the 
Compliance Assistance Program, air pollutants, and health effects. 

Then, in subsequent, chapters, we present: 

n Descriptions of the solvent category, including traditional agents 
and solvent substitutes developed by modem technology, 

n Descriptions of solvent processes: degreasing, recycling, disposing, 
and controls for preventing and limiting the air pollutant emissions, 

n Regulation requirements for air pollution control, and 

n Checklists/inspection aids and supporting material to help you comply. 

Using this manual, you can learn about: 

n Air pollution problems and health risks from solvents, 

n Alternative solvents - economy, effectiveness, and low emissions, 

n How to achieve the rewards of complying with regulations and 
avoid violations and their consequences. 
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102 WHAT ARE SOLVENTS? 

Solvents are liquids used for cleaning and removing foreign materials from 
metallic and non-metallic surfaces. Traditional solvents have been com- 
posed of derivatives of petroleum, including distillates, chlorinated hydro- 
carbons, chlorofluorocarbons, ketones and alcohols. However, alternatives 
for cleaner air quality are available now, and more are being developed. 

102.1 HOW CAN SOLVENTS AFFECT THE AIR QUALITY? 

Traditional solvents tend to be volatile -- they can readily evaporate into the air. 
Solvents are particularly vulnerable to evaporation and dispersion when they are: 

n Transferred from one place to another, 

a Mechanically agitated or sprayed, as in a parts cleaning machine, 

n Heated for cleaning operations, and / or 

n Ex osed to the ambient air, such as when spilled, leaked, or 
le R in uncovered containers. 

In California, emissions from solvents include 980 tons of organic gases per 
day, further classified in the next chapter of this manual. Here is an over- 
view of some of the government agencies that regulate air emissions: 

103 CALIFORNIA AIR RESOURCES BOARD 

We have a serious air pollution problem in California. We are pumping many 
tons of polluting material into California air every day from the activities of 30 
million residents, 23 million cars, and a myriad of industrial sources large and 
small. Unfortunately, the air pollution is not carried away by fresh sea breezes 
from the Pacific Ocean. To the contrary, this air pollution tends to remain in 
place, due to the dominant atmospheric high pressure area, the atmospheric 
temperature inversions, the terrain barriers and basins, and other factors. 

On the other hand, California leads the nation in programs to clean up the air. In 
1955 the Bureau of Air Sanitation began identifying the air pollution levels that 
could endanger public health. Recognizing cars and trucks as a major cause of 
smog, the State formed the Motor Vehicle Pollution Control Board (MVPCB) in 
1960 to regulate tailpipe emissions. California was the frost state to adopt 
vehicle emission standards for hydrocarbons (HC) and carbon monoxide (CO). 

December 1995 
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In 1967 the MVPCB and the Bureau of Air Sanitation were combined to 
create the Air Resources Board (ARB). With this merger, the authority to 
define the health threat of air pollution and to regulate its causes was united 
into a single organization. Since then the ARB, working with county and 
regional air pollution control districts (APCDs), has created one of the 
world’s most comprehensive air quality cleanup prograrns. 

Next came the California EPA. In July 1991 the California Environmental 
Protection Agency was formed to bring together, under a single accountable 
cabinet level agency, these entities: the Department of Pesticide Regulation 
(DPR), the Department of Toxic Substances Control (DTSC), the Office of 
Environmental Health Hazard Assessment (OEHHA), the Integrated Waste 
Management Board (IWMB), the State Water Resources Control Board 
(DWR), nine Regional Water Quality Control Boards, and the ARB. 

The ARB’s mission is: 

“To promote and protect public health, welfare, and ecological ARB’s 

resources through effective reduction of air pollutants while Mission 
recognizing and considering effects on the economy.” Statement 

So, what does the Air Resources Board do? As the primary statutory author- 
ity, the ARB establishes and enforces standards to limit pollutant emissions 
from motor vehicles. The ARB does more: 

1. Conducts inspections, in cooperation with the APCDs, to ensure 
compliance with air pollution regulations by applying consistent and 
evenhanded enforcement. 

2. Develops suggested rules and regulations to assist local APCDs in 
their efforts to improve the air quality. 

What Does 
the ARB Do 

? 

3. Establishes air quality standards to protect the health of vulnerable 
people and to prevent damage to property and crops. 

4. Evaluates the effectiveness of pollutant control strategies and 
programs for vehicles and industry. 

5. Monitors air quality throughout the State. 

6. Conducts extensive research programs. 

ARB 
created 
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The ARB’s past efforts and the cooperation of industry and the public have 
reduced the pollution emitted from vehicles and large sources. Now and for the 
future, the ARB aims to continue to enforce present regulations and to further 
reduce the effects of additional pollution sources. Continuing to clean up our air 
requires difficult choices, careful planning, and the support of all Californians. 

104 COMPLIANCE ASSISTANCE PROGRAM 

Within the Compliance Division, the California ARB has a Compliance Assis- 
tance Program (CAP). The CAP produces innovative publications to provide 
assistance to industry and regulators for comprehensive, consistent, and accurate 
compliance inspections. The goal of the CAP is to reduce air pollution by 
promoting a greater awareness of air quality regulations and by encouraging 
cooperation between regulators and industry. Toward this goal, the CAP pro- 
vides industry with information, checklists, and other self-auditing tools to help 
them know how to stay in compliance. 

Enforcement audits of some industrial sources have shown noncompliance rates 
as high as 50 percent. Reducing these rates can bring rewards to everyone. 

Based on the idea that emission source operators will comply if they understand 
what is required of them, the CAP identifies requirements of regulations and 
presents them in several alternative formats. These CAP publications can assist 
industries to monitor their operations and to conduct their own daily inspections, 
thus increasing their compliance rates and reducing costly violations. 

Through the development and distribution of these rule-specific publications, 
CAP creates a flow of information in a variety of useful forms: 

Handbooks. Easy-to-read, colorfully illustrated handbooks are developed 
for the industrial labor force on the production line. Most can be read in 20 
minutes, and all. contain helpful self-inspection checklists. 

Pamphlets. Quick-reference pamphlets contain detailed flow charts, 
checklists, and diagrams to assist facility supervisors and inspectors. 

Technical Manua!s. Detailed technical inspection manuals are devel- 
oped mainly for industry’s environmental managers, ARB inspectors, and 
local air pollution control district inspectors. These contain rule information, 
process description, and step-by-step procedures for compliance inspections. 
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104.1 FOCUS / TARGET AUDIENCE FOR THIS MANUAL 

The primary focus of the Compliance Assistance Program is to help inspectors 
and industrial operators to improve their knowledge of air emissions regulations. 
In order to reduce noncompliance and excess emissions, both the inspector and 
the operator need to know what is regulated, why it is regulated, and how com- 
pliance is determined. 

This technical manual is targeted for corporate and industrial managers of 
solvent operations and their staffs, including environmental managers, and 
for air pollution control district inspectors. 

Who Will Use 
this 

Manual 
? 

104.2 MANUAL DESIGN 

This manual is designed to assist you, the inspectors in government and in 
industry, in assuring that solvent operations meet the requirements of air pollu- 
tion control regulations. 

This manual provides both an overview and detailed information, along with 
references for further details. It is divided into easy-to-use, numbered sections 
and subsections for your convenience. 

Section 100 provides overviews of air pollution problems in California, the 
formation of the ARB and the Compliance Assistance Program, ,and the design 
and purpose of this manual. 

Section 200, Category Description, includes an overview of common solvents 
and a description of some of their many applications. 

What is in 
Each 

Section 
? 

Section 300, Process and Control, describes the various processes used in 
solvent operations and how emissions can be controlled to protect the air quality. 

Section 400 describes Inspection Procedures for assuring compliance. This 
section includes checklists, other inspection aids, and guidelines. 

Section 500 presents the Legal Requirements of the laws and regulations 
governing solvent operations. 

Section 600 discusses toxics and halogenated solvents. 

The Glossary contains a collection of terms used in the manual and the industry. 
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IYhe Appendices contain supplemental material. Appendix A is an an executive 
mmmary of alternative control techniques; B contains sample inspection forms 
md checklists; C contains sample rules and a Permit to Operate extracted from 
XPCD files; D contains an overview of the Department of Toxic Substance 
Control (DTSC) and lists toxic air contaminants (TACs); E contains an extracted 
Ndance document for the halogenated solvent cleaner NESHAP, a USEPA 
report; F contains the NESHAP rule presented by the Federal Retister; G contains 
M air toxics fact sheet for the magnetic tape industry; H contains descriptions of 
common and alternative solvents; and Appendix I is a place for your district rules. 

The Index at the end of the manual can help you to find topics. 

104.3 MANUAL MAINTENANCE 

This manual is a dynamic document that relies on your experience and expertise 
for its changes and improvements. Please read the manual to familiarize your- 
self with its contents, how it is organized, and how to use it. As you do, please 
jot down any questions you may have, and highlight anything that is unclear to 
you. The amendment process starts with you; please use the procedure included 
here to share your observations and suggestions. 

As you identify issues that you think will benefit others, talk with your supervi- 
sor and express your concerns. If you want further clarification of a point, call 
the ARB, Compliance Division, Compliance Assistance Section and leave a 
message at l-800-952-5588. If you want additional copies or a listing of other 
publications CAP produces, call (9 16) 327-72 11. When you believe that the 
manual should be amended, send your proposed amendment to: 

Air Resources Board 
Compliance Division, Compliance Assistance Section 
P. 0. Box 2815 
Sacramento, CA 95812 

When we receive your proposed amendment, we will review it, contact others to 
see how widespread the issue is, and respond back to you. For proposed amend- 
ments that need immediate response, we will provide draft changes for comment 
or a workshop may be scheduled. For less critical revisions, we may wait until 
we have several before having a workshop or comment period and making the 
appropriate changes. 

Bight now, when you first receive this manual, please be sure to fill in the 
tracking card located near the front page, and promptly mail it to the ARB. 
Then, each time there is a change for your manual we can mail it to you. 
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105 CALIFORNIA CLEAN AIR ACT 

To protect human health, State and Federal standards were established for 
ozone and PM1 0 concentrations in the air, as depicted in Table 100.1. The 
state hourly ozone standard is 0.09 parts per million @pm) and the federal 
hourly ozone standard is 0.12 ppm. For a 24 hour period, the State PM10 
standard is 50 micrograms per cubic meter (t&m”) and the Federal PM1 0 
standard is 150 ug/m3. 

The California State Legislature, aware of California’s serious air pollution 
problems and aware that many geographical areas had not met the State and 
Federal ambient air quality standards, passed the California Clean Air Act of 
1988 (CCAA). For districts designated as non-attainment for the State’s ozone 
standard, the CCAA requires local air pollution control districts to develop 
control measures to achieve a five percent annual emission reduction of volatile 
organic compounds (VOC). (Solvents emit VOC, which can form ozone.) 

I Ambient Air Quality Standards For Ozone And PM10 

Pollutant 

Ozone 

PM10 

Averaging Time 

1 hour 

Annual 
Geometric Mean 

24 hours 

Annual 
Arithmetic Mean 

State Std. I Federal Std. 

30 ug/m3 m-w 

50 ug/m3 150 ug/m3 

--- 50 ug/m3 

Table 100.1 Ambient Air Quality Standards 

Most Californians live in areas which have not attained the State standard: 
for ozone or PMlO. 

People Want 
Healthful 

Air 

Solvents 
Emit 
voc 

Standards: 
Ozone 

and PM10 
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106 AIR POLLUTION HEALTH CONCERNS 

Air pollution degrades the quality of life for millions of Californians every 
day. In southern parts of the state, sixteen million residents are regularly 
exposed to levels of air pollution that can cause nausea, headaches, eye 
irritation and dizziness, even in healthy adults. 

While air pollution affects everyone to some degree, some people are par- 
ticularly sensitive to its effects: small children, the elderly, and people who 
suffer from disease of the heart or lungs. An estimated one person of every 
five in California, or about 6 million people, may be especially susceptible 
to health problems caused by air pollution. The standards for air quality, 
which are based on research to determine the concentrations at which pollut- 
ants can be harmful, also include a margin of safety to protect these more 
vulnerable people. (See Table 100.1) 

A discussion of toxic air contaminants (TACs) is deferred to Chapter six, but 
these next subsections discuss health problems associated with the more 
common air pollutants: 

+ Ozone (03), + Volatile organic compound (VOC) 

4 Sulfur oxides (SOx), + Particulate matter (PM), 

+ Carbon monoxide (CO), and + Nitrogen oxides (NOx). 

106il OZONE 

Ozone, a colorless gas and the chief component of smog, is one of 
California’s most persistent and widespread air quality problems. Ozone is 
formed from VOCs and nitrogen oxides emitted from motor vehicles and 
industrial sources, in chemical reactions in the presence of sunlight. 

Ozone is a strong irritant that can cause constriction of the airways, forcing the 
respiratory system to work harder in order to provide oxygen. Short term expo- 
sure over an hour or two can cause shortness of breath, and it can aggravate 
respiratory diseases such as emphysema, bronchitis, asthma, and heart ailments. 
Even after coughing, sore throat, or other symptoms disappear, chronic exposure 
to ozone can permanently damage the membranous, filmy tissues of the air sacs, 
or alveoli, deep in the lungs, where oxygen and carbon dioxide are exchanged. 
Ozone thus threatens the health of our most vulnerabIe people, including 
children and the elderly. . 
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Ozone, or smog, can also damage crops and vegetation. It can stunt growth, 
reduce yield, damage leaves, and reduce market value. Even low level ozone 
exposure, over long time periods, can-reduce plant growth and fruit yield and 
increase crop susceptibility to disease and insect attack. 

106.2 VOLATILE ORGANIC COMPOUND (VOC) 

Volatile organic compounds (VOCs) contain at least one atom of carbon. 
Exclusions from this classification are methane, carbon dioxide, and certain 
other organic compounds determined by the U. S. Environmental Protection 
Agency (USEPA) and the ARB to be non-photochemically reactive. VOCs 
are used as solvents for many cleaning applications and as propellants in 
consumer products. Some VOCs are emitted each time someone uses hair 
spray or carburetor cleaner, writes with a felt tip pen, or waxes a car. 

106.3 NITROGEN OXIDES 

Nitrogen dioxide (NOX) is a by-product of all combustion and is emitted 
from sources such as motor vehicles, industrial boilers, and heaters. It is one 
of the pollutants known generically as nitrogen oxides, which are a major 
component of urban smog (ozone), and it gives a reddish brown color to 
haze. Nitrogen dioxide concentrations remain high even in winter months, 
when the photochemistry that forms ozone is weak. 

Breathing high levels of nitrogen dioxide causes irritation to the respiratory 
tract and causes shortness of breath. In comparison to healthy adults and 
children, individuals with asthma or other respiratory illness may be more 
susceptible to the effects of nitrogen dioxide. 

Some studies have shown that when children are exposed to moderate levels 
of nitrogen dioxide, they may have more colds and flu. For people with 
respiratory illness, inhaling low levels of nitrogen dioxide while exercising 
can narrow their airways, further increasing their breathing difficulties. 

106.4 SULFUR DIOXIDE 

Sulfur oxides (SOX) are produced primarily by the combustion of coal, fuel 
oil and diesel fuel. They can be a source of odor problems near refineries. 
Sulfur oxides at low levels of exposure can cause eye, nose, and respiratory 
tract irritation. At high exposure levels, the lung airways narrow, causing 
wheezing, chest tightness, or other breathing problems. 
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People with respiratory illness such as asthma are particularly susceptible to 
the effects of sulfur oxides, so they may have adverse symptoms at lower 
levels of exposure than for other people. The air quality standard was set to 
protect them from breathing difficulties during and after brief exercise. 

Children exposed to sulfur oxides experience increased respiratory tract 
infections and healthy people may experience sore throats, coughing and 
breathing difficulties when exposed to high concentrations of sulfur oxides. 

106.5 PARTICULATE MATTER 

Particulate matter is composed of solid or liquid particles from vegetation, 
the soil, combustion, or other industrial processes. It can be emitted directly 
into the air. For example, vehicles on roadways constantly toss up dust with 
their tires. Farming operations such as plowing and cultivating disturb the 
soil surface and produce new material for wind erosion. Particulate matter 
can also be generated through photochemical reactions among polluting 
gases, primarily nitrogen oxides and sulfides. 

All particulates are a potential threat to human health, but the greatest con- 
cern are those with a diameter of 10 microns or less (PMlO). These par- 
ticles, about l/5 the thickness of a human hair, are small enough to penetrate 
deeply into the lungs. There they may remain, causing irritation to the 
respiratory tract. Furthermore, as these particles enter the lungs, they may 
also bring toxics attached to their surfaces. The toxic compounds in some of 
the directly emitted combustion particulates, such as diesel soot and wood 
smoke, can include benzene and dioxin. 

Short term exposure to particulate matter can lead to coughing and minor 
throat irritation, respiratory illness, and lung damage and death for sensitive 
individuals. Longer term exposures can cause increased risk of bronchial 
disease, cancer, and premature death. 

106.6 CARBON MONOXIDE (CO) 

Carbon monoxide (CO) is a by-product of incomplete combustion, primarily 
from motor vehicle exhaust. The highest concentrations are found in areas 
with congested or high volumes of traffic, especially during winter months. 
(With less solar heating in winter, the ground is cooler, leading to a more 
stable atmosphere. Hence, the pollutants tend to sink and accumulate.) 
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Ironically, people often petition for additional neighborhood stop signs for 
pedestrian safety, little realizing that slower traffic may produce additional 
air pollution for that same.neighborhood: veh.icZes remain there longer as 
they line up at the stop signs, and then they accelerate after stopping. 

Carbon monoxide can be absorbed into the body from the lungs, where it 
readily binds with the hemoglobin in the blood, reducing the ability of this 
protein to carry oxygen. As a result, insufficient oxygen reaches the heart, 
brain and other tissues, which can be crucial for people with heart disease or 
anemia, as well as unborn children. Even healthy people who are exposed to 
carbon monoxide can experience headaches, fatigue, slow reflexes, and 
dizziness, sleepiness, nausea, vomiting, confusion, and disorientation. 

At very high concentrations CO can cause loss of consciousness, leaving the 
victim unable to escape death. Since the gas is odorless and causes symp- 
toms similar to other illnesses, sometimes an entire family may not recog- 
nize that carbon monoxide is poisoning them. Carbon monoxide’s deadly 
effects may go unrecognized until it is too late. 

(A discussion of toxic air contaminants (TACs) has been deferred to a 
place of its own: Chapter 6.) 

Carbon 
Monoxide’s 

Effects 
are 

Insidious 
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This chapter lists and describes typical solvents, both traditional and 
more recent formulations, including their main ingredients, properties, 
and. toxic aspects-. ~- -. Toxics are discussed in more detail in Chapter -six, 
which is devoted to that subject. Solvent equipment descriptions are 
deferred to Chapter three, Process and Control. For paints and thinners, 
other CAP manuals are available: Aerosnace Coating Operations, 
Automotive Refinishing, and Metal Parts and Products. 

201 SOLVENTS: AN OVERVIEW 

What are solvents? In general terms, solvents are agents which dissolve, 
thin, or “melt” another substance. The main focus of this manual is on the 
regulated solvents, which contain volatile organic compounds (VOCs). 
However, we will also briefly discuss some of the many alternatives which 
modern technology has developed. Substitutes such as water based citric 
formulations may offer you advantages, as you will see in Section 202. 
First, let’s look at traditional solvents. 

201 .I TRADITIONAL SOLVENTS 

Many of the solvents which industry has used effectively for years are 
derived from petroleum. Organic solvents such as these can be used alone 
or in blends to remove soils or to prepare parts for painting, plating, repair, 
inspection, assembly, heat treatment, or machining. Dozens of organic 
solvents are available to dissolve and remove oils, greases, waxes, tars, or 
even water. These products can flush away insoluble matter, such as sand, 
metal chips, buffing abrasives, or fibers held by the soils. In general, 
these traditional solvents have cleaned very well. Here are some of the 
most common solvents: 

Alcohols Chlorinated Solvents 
Aliphatic Hydrocarbons Fluorinated Solvents 
Aromatic Hydrocarbons Ketones 

Which solvent will you choose? Your choice may be based on its solubility 
for a type of soil, or for its toxicity, flammability, evaporation rate, effect on 
non-metallic portions of the part to be cleaned, and numerous other properties. 

Table 200.1 on the next page summarizes characteristics of common generic 
solvent chemicals. Appendix H replicates this table along with related informa- 
tion and explanations in more detail. 
December 1995 
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Table 200.1 Characteristics of Generic Chemical Classes 

k Clwt3i 
I I 

. . 
Exi$mplfM Flash Volatile 

I polit’ : I 

I Flammable I IPA, Acetone I Y9S I YOS 
Solvents 

Combustible Terpenes, 
Solvents DBE, NMP 

Y0S No 

CT,TCE, 
PERC,TCA 

1 No 1 Yes 

1 CFC~lI,CFC=113 1 No 1 Y0S 

HCFCs HCFC-123, 
HCFC-14lb,HCFC-225 

No YeS 

HFCs HFC-43-IO No Yes 

FCs or PFCs No Yes 

g b 1 Methylenebromide 1 No 1 Yes 
. r  

8 

$ FlCs Fluorolodomelhane 
1 
G NA is not available. 

No Yes 

voc’ 

Y0S 

Y0S 

Some 

No 

No 

No 

No 

No 

NA 

Ozotie Global 
Depletion Warming 

No No 

No No 

Some some 

Yes Yes 

YOS Y0S 

No Yes 

No Yes 

Yes Yes 

NA 
I 

NA 

Ei *See %!xt [Appendix H] for full names of abbreviated names and further explanations. 

I .  

Cleaning 

Good 

Good 

Good 

MOdtXt 

Good 

Poor 

None 

GOOd 

NA 
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Why not use water ? Before solvent methods are chosen for cleaning, water 
or detergent solutions are usually tried first. Why? Water is readily available, 
cheap, safe, nontoxic, and its characteristics are well-known. However, water 
has several limitations. For example, since it has a high surface tension, water 
does not penetrate fine crevices or tiny holes. Furthermore, 

+ Water will not dissolve some organic soils, 
+ Water dries slowly, 
+ Water can conduct electricity, and 
+ Water rusts ferrous metals and stains non-ferrous metals. 

Organic solvents can overcome all these disadvantages. Unfortunately, 
though, most solvents bring along intrinsic problems of their own, including 
air emissions and toxicity levels. 

Solvent Problems: Traditional solvents not only clean well, but they also dry 
quickly That, ironically, is one of the main problems. They’re voZatiZe: they 
readily vaporize, escaping into the air. The elements which escape from 
solvents include VOCs, which form harmful ozone in our lower atmosphere. 
The effects of ozone were discussed in the first chapter of this manual. 

Some of the other elements which escape from solvents may deplete the ozone 
layer in our upper atmosphere -- the ozone layer which protects us from the 
ultraviolet rays of the sun. In order to reduce the depletion of the protective 
ozone layer, an international group of scientists and environmental leaders 
produced an agreement called the Montreal Protocol, ending the use of one 
main traditional solvent by the year 2002: 1 , 1,l -trichloroethane (TCA). 

Should we phase out most regulated solvents in favor of “cleaner” un- 
regulated cleaners ? One burning question is whether or not properly man- 
aged and regulated traditional solvents would pollute the environment less 
than rampantly misused unregulated “cleaner” solvents. A serious debate of 
this issue could help industry and enforcement agencies determine and plan 
for an efficient evolution of cleaning substances and strategies. 

201.2 SOLVENT APPLICATIONS 

Who uses solvents? As you might expect, metalworking industries use 
solvents the most, but many other industries frequently use them too: furni- 
ture, jewelry, plumbing, refrigeration, business machinery, printing, chemi- 
cals, plastics, rubber, glass, paper, electric power, and movies. (See Figure 
200.1). Some electronics must be so immaculate that personnel have to wear 
sterile clothing, as in Figure 200.2. Routine maintenance employs solvents to 
clean electric motors, cars, trucks, trains, buses, aircraft, and forklifts. In 
fact, most businesses use solvent cleaners either occasionally or regularly. 
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After approximately a thousand prints have been made from the movie film 
negative, the reels are loaded into these several cleaning cabinets to remove 
foreign particles and impurities. The negative passes from one reel to and 
through. an ultra sonic bath of solvent at the bottom of the cleaning unit, and 
then onto the other reel. 

In one form of recycling, this movie film negative cleaning operation has a 
closed system of solvent vapor recovery connected to components located on the 
roof. How it works is described later in this chapter, in section 204 on recycling. 

Ultra Sonic 
Solvent Bath 

I 

Reel 

/ Reel 
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Figure 200.1 Cleaning Movie Film Negatives at Technicolor, Inc. 
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Some electronics applications, such as relays and switches for satellites in space, 
must be immaculately clean or sterile. In the facility shown below, personnel 
don vinyl gowns, head covers, and booties before entering the cleaning room. 

Figure 200.2 Some Electronics Cleaning Requires Sterile Clothing. 
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Solvent 
Cleaning 

SoIvent cleaning, the most common use, refers to those processes using 
non-aqueous solvents to clean and remove soils from metal and non-metal 
surfaces. These solvents, which are principally derived from petroleum, 
include petroleum distillates, chlorinated hydrocarbons, chlorofluorocarbons, 
ketones and alcohols. Organic solvents such as these can be used alone or in 
blends to remove soils which are not water soluble and to prepare parts for 
painting, plating, repair, inspection, assembly, heat treatment, or machining. 
(Coatings and paint thinners are addressed in other CAP technical manuals.) 

Solvent cleaning or degreasing, causes over 20,000 tons of VOC emissions 
per year in California, according to the ARB Emission Inventory. These 
degreasing operations can be divided into three major classifications, 
which are further described in Section 30 1: 

1. Cold cleaning, the most common, 
2. Open top vapor degreasing, and 
3. Conveyorized degreasing. 

Cold cleaning processes include spraying, brushing, flushing, and immer- 
sion. Occasionally, the solvent in cold cleaners is heated, but never close to 
its boiling point. Of the three categories of degreasers, cold cleaners emit 
the most total pollutants because of two factors: 

I_ The large number of cold cleaning units, and 
2. The evaporation from the discarded waste solvent. 

Nationally, cold cleaning accounts for almost all of the aliphatic and oxygen- 
ated degreasing solvent emissions and about l/3 of the halogenated degreas- 
ing solvent emissions. The average cold cleaning unit generally emits 
approximately l/3 ton of organics per year, over half of which comes from 
evaporation of the waste solvent after it is taken to a disposal site. 

A broad spectrum of organic solvents are available. Choices among the 
solvents are based on their solubility of the soil, toxicity, flammability, 
evaporation rate, effect on non-metallic portions of the part to be cleaned, 
and other properties, many of which were summarized in Table 200.1. 

Cold cleaning operations use all types of solvents. Open top vapor degreas- 
ing operations tend to use halogens (containing chlorine and/or fluorine), 
because they are not flammable and their vapors are much heavier than air. 
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202 ALTERNATIVE SOLVENTS 

Modern technology has already developed many alternative solvents, includ- 
ing water b-ased citrus ~formulatrons. Additional agents are continually being 
designed, tested, and marketed. Most of these newer agents offer you two 
main advantages: 

q They are more environmentally protective than traditional solvents, and 

H They are largely unregulated agents, so you may be able to save money 
by avoiding the need for permits, fees, and other expenses. 

After extensive tests and studies of substitutes for their own solvent applica- 
tions, Lawrence Livermore National Laboratory (LLNL) staff kindly pro- 
vided a detailed report on many of these alternatives. LLNL’s summary 
narrative is reprinted here, followed by Table 200.2, summarizing the 
characteristics of these solvent substitutes. 

Next, Figures 200.3 - 200.5 illustrate how a California corporation used 
alternative solvents to their advantage. Could you, perhaps, also benefit 
from solvent conversion? 

(Beginning of LLNL narrative) 

“Lawrence Livermore National Laboratory (LLNL) has studied more 
than 70 alternative cleaners as potential replacements for chlorofluoro- 
carbons (CFCs), halogenated hydrocarbons (e.g., trichloroethylene and 
trichloroethane), hydrocarbons (e.g., toluene and Stoddard Solvent), and 
volatile organic compounds (e.g., acetone, alcohols). This report sum- 
marizes LLNL’s findings after testing more than 45 proprietary formula- 
tions on bench-scale testing equipment and in more than 60 actual shops 
and laboratories. Cleaning applications included electronics fabrication, 
machine shops, optical lenses and hardware, and general cleaning. Most 
of the alternative cleaners are safer than the solvents previously used and 
many are nonhazardous, according to regulatory criteria.” 

Zould Solvent 
Conversion 

Help 
You, Too 

? 

Replacement 
Solvents: 

A 
Lawrence 
Livermore 
Summary 

“Reasons to convert cleaning operations to less hazardous solvents include 
the following: (1) CFCs and trichloroethane are stratospheric ozone-deplet- 
ing substances (ODSs), whose availability will be drastically limited by the 
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Montreal Protocol, the Clean Air Act (CAA) of 1990, Executive Order 
12843, and Department of Energy (DOE) directives; (2) all DOE 
facilities must reduce the use of priority chemicals listed by the 
U.S. Environmental Protection Agency EPA 33/50 program; (3) air 
permits to use precursor organic compounds (POCs) and volatile 
organic compounds (VOCs) are expensive and require extensive 
record keeping; (4) the cost to dispose of spent hazardous solvents 
often far exceeds the initial cost of fresh solvent; (5) less hazardous 
alternatives usually present far less risk to worker safety; and (6) these 
alternatives present less risk of environmental harm and future liabil- 
ity.” 

“Alternative cleaners have been identified that can replace CFCs, 
1 ,l,l-trichloroethane (TCA), or other hazardous solvents in most of 
the applications tested. It is not possible to select one or two alterna- 
tives as the cleaners of choice of all LLNL applications. Different 
situations require different products.” 

“Vacuum applications, for instance, often require non-aqueous prod- 
ucts because any residual moisture will freeze at low pressures. The 
alternatives that gave the best cleaning performances in different tests 
are listed below. The user may also need to consider changing the 
cleaning procedure as well as the cleaning solvent to employ the 
alternatives most effectively. For example, test data indicate that 
ultrasonic cleaners frequently clean better than traditional vapor 
degreasers. Except for a perfluorocarbon solvent, none of the cleaners 
that LLNL tested are suitable as drop-in replacements for vapor de- 
greasers. EPA questions the use of perfluorocarbon solvent because 
of concern about its global warming potential.” 

“Manufacturers of most of the alternative cleaners recommend rinsing 
parts with deionized water. Special drying techniques may enable use 
of water in applications that previously required nonaqueous cleaners. 
If the use of water cannot be tolerated for a particular application, then 
a hazardous material such as acetone or a volatile alcohol may have to 
be used for rinsing.” 

“Over the last two years, LLNL has tested quantitative performance 
measures that can be used to compare traditional and alternative 
solvents in a variety of precision cleaning applications. Two 

December 1995 



200 CATEGORY DESCRIPTION Solvents 

fundamentally different analytical approaches have been examined: 
destructive and nondestructive tests. Destructive tests require remov- 
ing residue from the sample after cleaning in order to perform an . . .._. ---. .-. _. -. . . . ..-. .--. -- -- .-.---.,-. -- . .. _.._ .__._ . ..~. 
analysns. Complete removal IS often very difficult to achieve. Non- 
destructive tests can measure residue in situ. Another advantage of 
nondestructive testing is that the sample can be subjected to subse- 
quent testing.” 

“LLNL performed quantitative cleanliness tests for selected applica- 
tions by using the following techniques to measure the amount of 
impurities remaining on the cleaned surface: (1) optical scanning, (2) 
ionography, (3) x-ray fluorescence, (4) Fourier transform infrared 
(FTIR) spectrometry, and (5) gas chromatography/mass spectrometry 
(GG/MS). Other techniques have been used elsewhere to determine 
surface cleanliness. For example, Los Alamos National Laboratory 
has used ellipsometry, Oak Ridge National Laboratory used electron 
spectroscopy chemical analysis (ESCA), and Allied-Signal Kansas 
City Division used measurement and evaluation of surfaces by evapo- 
rating rate analysis (MESERAN). Battelle developed measurement 
with stable (nonradioactive) isotopes for the Aerospace Guidance and 
Metrology Center. Section 5.0 discusses these methods in detail and 
presents the advantages and disadvantages of the various quantitative 
analytical methods that have been identified.” 

[ End of LLNL narrative. This report also contains a brief discus- 
sion of some techniques that have been used to examine the materials 
compatibility and long-term effects of using alternative cleaners.] 
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Removing soider R ux from printed wiring 
bWUd 

Removing Molecular Fluid Typing 
Compound 

Removing copper oxide from copper at 
room temperature 

Cleaning coopper oxide from copper at 

Cleaning ahuninum 
Removing Dow Corning vacuum grease 

from &ss 
Removing Apiezcn sacuum grease from 

&tss 
Removing Dow Corning vacuum grese 

from stainless steel 

(Conr’d) 

: t 

t 

Bruiin-199OGD 
Now2 identified 
Ticme identified 
I%mc identified 

Bnhin-MP1793 

one xM-ititu3 

Taxicity untested 

Application 

Senemi Purpose Cleaning (aqueous) 

‘ Best Cleaner Potential 
Performers Type Hazards 

Ibulin-XISGD Detergent None identified 

Seneml Machine Shop Cleaning 
(aqueous) 

None identified 

Seneral Machine Shop Ckaning ‘I Brulin-I’vE’f793 Hydmcxuban Toxic@ untested 
(nonaqueous) 

Rmtovirtg Dykem from metals Inland Tech-EWZ 1 Terpene None identified 
QO Chemicals Inc.- 
Furfuryl akohof Afcohoi Toxicity untested 
PURAC- acme ester Toxicity untested 
Purusolv EES 
Ramco SpeciaIty Terpene and Toxicity untested 
Pn~dl.lCtS-SSD92 gjycoi cthcr 
QO Chemic&s Inc.- Afcobol Toxicity unwted 
TKFA 
Inland Tech.- Terpme iutd Now identified 
X-Ctiihrr NMP 

Cleaning Epoxy Paint from Silk Screen Bdi1t-8l5GD Detergent None identified 
U.S. Pofych~miai- Borate and None idenrilied 
J.A.L.,S.A.C. silican? 
RamGO specwty Sikatc None identified 
Products-NC-300 

Cleaning graphite lapping compound from Inland Tech.-EPWI Terpene None identified 
steel toots Brulin-199OGD Dewgent None identified 

Inland Tccb.- Terpcne <and Nono identified 
X-C&her NMP 

Table 200.2 Summary Of Alternative Solvent Characteristics (LLNL) 
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Figures 2003 200.5 show alternatives at work: low VOC paints, which allow 
the use of water-based silkscreen cleaners. 

Figure 200.3 Alternatives At Work: 
Low VOC Inks Used For Silkscreens 

Figure 200.4 Alternatives At Work: Touch-up After Silkscreening 
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Figures 200.3 - 200.5 show alternatives at work: low VOC inks which allow the 
use of water-based silkscreen cleaners. Finding acceptable combinations of inks 
and aqueous cleaners may require experimentation. 

Page 200 - 12 

Figure 200.5 Final Touch-up After Silkscreening 
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But Not Anymore 
(Caption for Figures 200.3 - 200.5) 

The ambient air in BTL’s* .factory was unpleasant to their 
employees, and it caused breathing difficulties. 

But not anymore. 

BTL’s process emissions occasionally irritated the workers’ eyes. 
They often wore face masks for an entire shift. 

But not anymore. (Greatly reduced, except an isolated instance.) 

Absenteeism and dissension among the work force were problems. 
But not anymore. 

Furthermore, BTL’s emissions required that they obtain and comply 
with source operating permits. 

But not anymore. 

WHAT HAPPENED? 

* Bigger Than Life (BTL) is a California corporation. It manufac- 
tures huge vinyl, air-inflated models of industrial products for pro- 
motions and advertising, such as a Lion to premiere Disney’s 
The Lion King or a Hunt’s catsup bottle. BTL uses bright colors of 
ink, printed one color at-a-time through dozens of huge silkscreens 
which must be cleaned after each use. 

Most of BTL’s air emissions came from their inks and from the 
solvents they were using to clean the silkscreens. Through research 
and repeated experiments, BTL found satisfactory inks which con- 
tained less VOC. They also found aqueous (water-based) solvents 
which cleaned the screens well with virtually zero emissions. 

NOW. . . A supervisor reports that absenteeism is low. Employees 
are happier and more productive. 

And ftuthermore, BTL reduced their tota! emissions below 15 Ibs 
per day, so that their operating permits were no longer required. 
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203 STORING SOLVENTS 

Stored solvents must be sealed in secure, properly labeled, non-leaking contain- 
ers, and located in protected areas. Figure 200.6 shows a storage area with a 
raised concrete lip around the perimeter to contain any inadvertent spills. While 
usable, solvents are considered working materials, but spent solvents are usually 
classified as hazardous wastes, and they may be limited to 90 days of storage. 
For recycling or disposal, they must be manifested for transport by an authorized 
carrier. Basically, four criteria determine a hazardous waste: ignitability, 
corrosivity, reactivity, and toxicity. See Appendix D for further details. 
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Figure 200.6 Solvents Must Be Labeled 
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204 RECYCLING SOLVENTS 

When a solvent becomes filled with dissolved impurities, it is drained or 
pum-p&out of the--cleaning unit for-fiIteririig, recycling, or disposal. -One 
form of recycling is vapor recovery, as we mentioned previously in this 
chapter (Figure 200.1). Technicolor, Inc. has an essentially closed, con- 
stantly recovering system. The object is to recover and re-use the l,l,l- 
Trichloroethane CF2 Film Clean solvent contained in the vapor laden air 
stream issuing from Lipsner-Smith Ultra Sonic Film Cleaning Cabinets. 
Three carbon beds similar to those in Figure 200.7 are always recovering 
while one carbon bed is being cleaned in an automatic, timed cycle. Their 
recovery efficiency is approximately 80%. 

This is how it works: Vapor laden air from inside the cleaning cabinets is 
combined with air captured from the cleaning room and is ducted to steam 
heated carbon bed adsorbers. The steam picks up the solvent and is then 
condensed. The solvent and water are separated by decanting. The water 
goes to the wastewater stream. The solvent goes through a resin tank to 
remove moisture, then through calcium carbonate chips to neutralize acid, 
then through another resin tank to remove trace amounts of moisture. 
Finally, the solvent goes to a recovery tank, where a corrosion inhibitor is 
added. The solvent is recovered and ready for re-use. 

Figure 200.7 Carbon Bed Adsorbers 
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Other methods of recycling are often used. When the solvent becomes filled 
with dissolved impurities, it is drained or pumped out of the cleaning unit for 
filtering, recycling, or disposal. If it is reusable after only in-house filtering, 
then a filter may be built into the cleaning unit. Other choices include the 
use of an innnovative homemade pump like the one in Figure 200.8, which 
incorporates its own filter. This contraption, a practical product of Yankee 
ingenuity, pumps the solvent out of a simple degreaser, filters it, and returns 
it to the same degreaser in a single operation conducted from time to time. 

Figure 200.8 Yankee Ingenuity: A Portable Solvent Recycling System 
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For more complete filtering, or to send spent, used-up solvent to a recycling 
plant, or to remove it from a cleaning machine for disposal, the Yellow- 
Bellied Sump-Sucker system shown in Figure 200.9 is often used. 

At a recycling plant, laboratory technicians test samples of the solvent to 
determine what elements it contains and whether or not toxic agents are 
present. The results of the tests dictate the recycling and handling processes 
to be used. Leftover sludge wastes are used for fuel if they can be burned, 
but toxic substances must be properly disposed of in other ways. 

Figures 200.10 through 200.12 are several views of a recycling plant in the 
Los Angeles area. Since 1954, this facility’s primary operation has been 
recycling solvents. However, that has changed in the last several years. Air 
quality regulations have provided the impetus for an industrial shift from 
traditional solvents to water-based cleaners- As a result, the plant now also 
blends heavy sludge and non-recyclable waste to be used as supplemental 
fuel in facilities such as cement kilns. 

These wastes arrive at the recycling plant in drums or in bulk, including 
rail cars. They are unloaded into the drum storage area or into bulk waste 
storage/treatment tanks. Reusable solvent products are reclaimed by means 
of settling, physical separation, distillation, thin film evaporation, and 
dewatering to produce aqueous and sludge waste by-products. The recycled 
solvents are sold or exchanged for reuse. 

The semi-solid, solid, and non-recyclable wastes generated in the recycling 
process may be blended and manifested for transporting offsite for use as 
supplemental fuels or destructive incineration or disposal by other means. 
As hazardous waste, solvent sludge materials must be properly labeled, 
stored in an authorized area for a time which may be limited to 90 days, 
and then manifested for transportation by an authorized carrier. 
(See Appendix D.) 
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This device is commonly used in solvent cletiing operations. It is essentially a 
temporary storage tank on wheels. It incorporates a pump to remove spent 
solvent from the sumps of cleaning units for recycling or disposal. The bottom 
of the tank is painted yellow. Hence, it is called a Yellow-Bellied Sump Sucker. 

Figure 200.9 A Yellow-Bellied Sump-Sucker 
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Figure 200.10 Solvent Recycling Laboratory Equipment 

Figure 200.11 View One of a Solvent Recycling Plant 
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Figure 200.12 View Two of a Solvent Recycling Plant 
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Figure 200.13 View Three of a Solvent Recycling Plant 
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300 PROCESS AND CONTROL Solvents 

This chapter describes processes used in solvent operations and methods 
used to control the resulting emissions. First, processes are presented along 
with some basic controls which may closely relate to the equipment descriptions. 
Then, controls are described in more detarl. 

301 SOLVENT PROCESSES 

As previously described, and as summarized in Table 200.1, traditional solvents 
include petroleum distillates, aliphatic hydrocarbons, aromatic hydrocarbons, 
chlorinated hydrocarbons, chlorofluorocarbons, ketones, alcohols, etc. Such 
solvents play an important role during plating, repair, inspection, assembly, heat 
treatment, machining, or in preparing parts for painting. However, the focus 
here is not on paint thinners, which are covered in CAP coatings manuals. 

The main operation, solvent cleaning or degreasing means using non-aqueous 
solvents to remove soils from metal and non-metal surfaces. Solvent cleaning 
can be divided into three* major classifications: 

1. Cold cleaning, the most common, 
2. Open top vapor degreasing, and 
3. Conveyorized degreasing. 

* Engineers of the Bay Area Air Quality Management District have been permit- 
ting a new kind of electronics and semiconductor cleaner which does not fit any 
of these categories. Enclosed spray processors, consisting of a spray chamber, 
solvent tanks, and a pump, are used to clean semiconductor wafers and associ- 
ated equipment. Control requirements such as freeboard ratios do not readily 
transfer to these units, but perhaps they could be considered as being similar to 
enclosed conveyorized cleaners. Isopropyl alcohol (IPA) vapor dryers with 
enclosed chambers are also becoming more common. In these aqueous cleaners, 
hot IPA gas is introduced after the water is drained out. In some units the gas is 
collected and recycled, but in other units the gas is not controlled. District 
control requirements such as Bay Area Rules 16 and 30 will probably adapt to 
accommodate the constantly evolving technology and equipment. 

301.1 COLD CLEANING 

Cold cleaning operations use all types of solvents, depending on the type of parts 
to be cleaned. This is in contrast to vapor degreasers, which tend to use haloge- 
nated chlorine and/or fluorine solvents, because they are not flammable and their 
vapors are much heavier than air. 
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Not 
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Cold cleaning processes include spraying, brushing, flushing, and immersion. 
Occasionally, the solvent in cold cleaners is heated, but never close to its boiling 
point. Of the three categories of degreasers, cold cleaners emit the most total 
pollutants because of two factors: 

1. The large number of cold cleaning units, and 
2. The evaporation from the discarded waste solvent. 

The simplest type of cold cleaner is the spray sink or hooded booth, as shown in 
the drawing and the photo, Figures 300.1 and 300.2. Here, dirty parts are manu- 
ally cleaned by spraying. The low pressure spray must not splash, and the booth 
is aspirated to a control device such as a carbon absorber. 

For higher levels of cold cleaning, increasingly sophisticated devices are used. 
There are two basic types, maintenance units and manufacturing units, but 
some can serve both tasks. Maintenance cold cleaners, such as the dip tanks 
shown in Figures 300.3 and 300.4, are usually simpler, less expensive, and 
smaller. They are designed for cleaning metal parts in automotive repair shops 
and other general plant maintenance, using mainly aliphatic petroleum solvents 
such as mineral spirits and stoddard solvents. A typical size of such a cleaner is 
about 4 square feet of opening and about 30 gallons capacity. 

There are several variations of maintenance cold cleaners. The soiled parts may 
be put in a basket and soaked. Some units use a hoist to lower and raise the 
basket, and some agitate the solvent to enhance the cleaning action. After 
cleaning, the basket of parts may be suspended over the solvent and allowed to 
drain, or the parts may be placed on an external rack which routes the drained 
solvent back into the tank. The cover is meant to be closed whenever practical. 

Another variation of the maintenance cold cleaner is the enclosed cabinet spray 
cleaner with vertically stacked racks, as shown in Figure 300.5. 

A4anufacturing cold cleaners are used in an integral stage of metalworking 
production. They must perform a higher quality of cleaning than is required of 
maintenance cleaners, so their innovative and elegant designs are more closely 
adapted to their tasks. Although there are fewer manufacturing cold cleaners 
than maintenance cleaners, they tend to emit more solvent per unit because of 
the larger size and work load. They use a wide variety of solvents. 
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Figure 300.1 A Spray Sink Cold Cleaner 

Figure 300.2 A Spray Booth Cold Cleaner 
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Figures 300.3 and 300.4 Maintenance Cold Cleaners 
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Figure 300.5 
An Enclosed Cabinet Vibrated Cold Cleaner 
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Which type of cold cleaner would be best for your application? You may 
wish to consider these two main factors: the work load and the degree of 
cleaning effectiveness you want. Workload involves tank size, frequency of use, 
and types of parts being cleaned. Larger workloads require larger cleaning 
devices. The more frequently you use the cold cleaner, the more you could 
benefit by automating and speeding up the cleaning process. Automating speeds 
up the system of handling materials, and agitation speeds up cleaning. Also, 
consider the parts to be cleaned: complex shapes need more thorough cleaning 
and draining methods. 

The required cleaning effectiveness establishes your choice of solvent and the 
degree of agitation. For greater cleaning effectiveness, you may choose more 
powerful solvents and more vigorous agitation. However, these choices will 
generaIly increase emissions. (Higher solvency implies higher volatility.) 

Within the classification of manufacturing cold cleaners, designs vary widely for 
specialized applications. No particular design could be called “typical.” Thus, 
in more specifically classifying manufacturing cold cleaners, we can consider 
the tank design, agitation technique, and the method of handling the soiled parts. 

The two basic tank designs are the simple spray sink and the dip tank. The 
spray sink is less expensive and appropriate for simple parts which need not be 
perfectly cleaned. The dip tank allows dirty parts to be soaked for more thor- 
ough cleaning. Dip tanks can also use agitation to improve cleaning efficiency. 

Agitation may be provided by mechanical motion or by using ultrasonics. Air 
agitation, pumping compressed air into the bottom of the liquid, is generally not 
aZZowed by air pollution control district rules, because solvents would be ab- 
sorbed into the air stream, increasing emissions. In the pump agitated cold 
cleaner, the solvent is rapidly circulated in the soaking tank. In the vertically 
agitated cold cleaner, dirty parts move up and down while submerged. 

In the ultrasonically agitated tank, the solvent is vibrated by high frequency 
sound waves. Ultrasonically agitated liquids often need to be heated to specific 
temperatures to achieve optimum cavitation: the imposition of microscopic 
vapor cavities in the liquid solvent. These cavities, caused by pressure differen- 
tials of the sound waves in the solvent, break down the dirt film on the parts. 

The designs for handling parts in cold cleaning systems are almost endless, but 
they can be divided into manual and batch loaded conveyorized systems. 
Manual loading is used for simple, small-scale cleaning operations. Batch 
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loaded conveyorized systems are used in the more complex, larger-scale opera- 
tions. These systems may include automated dip tanks, which lower, pause, and 
raise the work load, and roller conveyors to transfer the parts to another opera- 
tion. Some&%%; tv~o or more dip tanks may be used lin seriles, each tank con- 
taining increasingly pure solvent, in a “cascade” system. These consecutive dip 
tanks may have different cleaning solutions for more complex operations and 
they may even be combined with vapor cleaning and aqueous systems. 

Techniques for handling and moving the soiled parts can be important in reduc- 
ing emissions from cold cleaning. Regardless of the system, the workloads or 
parts must be handled so that the solvent has sufficient time to drain from the 
cleaned parts into an appropriate container. 

The cost of solvents makes conservation efforts worthwhile. For the more 
expensive agents, control equipment can make conservation, recovery, and 
recycling economical. Some industrial operators use a vendor to service and 
recycle the solvents in their cleaning units. (See Figure 300.6) 

301.2 OPEN TOP VAPOR CLEANING 

After cold cleaners, open top vapor degreasers cause the next highest controlled 
emissions of the three categories of solvent cleaners. Vapor degreasers produce 
the hot vapor state of a solvent, which condenses on the soiled parts, surrounds 
the impurities, and dissolves them. The selected solvents boil at much lower 
temperatures than do the contaminants. Consequently, when the solvent/soil 
mixture boils in the tank, it gives off the more volatile elements, producing an 
essentially pure solvent vapor. 

Emissions control: The vapor is contained within the tank by its temperature- 
controlled negative buoyancy. As depicted in Figure 300.7, the tank 
construction includes a heating element near the bottom to heat the solvent to the 
vapor state. A cooling coil located around the inner perimeter near the top of the 
tank cools the vapor to keep it from rising above the coil. The vapor layer thus 
remains above the liquid solvent and below the top of the cooling coil. 

Control is further enhanced by aj?eeboard extending about six inches above the 
cooling coil to contain any energetic solvent elements which might try to leap 
out. As shown in Figure 300.8, thefreeboard ratio is a measure of the 
opportunity for solvent emissions to escape. Districts typically require this ratio, 
the freeboard divided by the tank width, to be less than or equal to 75%. 
Finally, the tank is to be covered when not in use. (Close the open-top cleaner.) 

Emission 
Control 

Freeboard: 
A 

Buffer Zone 
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This service agent represents a well-known solvent vending company. He has 
arrived at an aircraft parts factory with a supply of fresh solvent to replace used or 
spent solvent in the cold cleaning devices owned or leased by the factory. He 
removes the spent solvent for recycling or, occasionally, for disposal. It is 
classified and handled as hazardous waste, including labeling, manifesting, and 
transporting by an authorized carrier. His services provide a convenience to the 
factory, including responsibility for some of the administrative and special 
handling requirements. Due to the specialized routine of this solvent vending 
company, it may be allowed to use streamlined “milk run” handling procedures. 
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Figure 300.6 A Vendor Services A Typical Cold Cleaner 
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Figure 300.7 Basic Features Of A Vapor Degreaser 
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Freeboard Ratio 2 
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HeiqM 
Width 

(Must not be less than 0.75) 

W = the least inner width across the top rim of the enclosure, and 

H = the distance from top of vapor to top of rim, 

the distance from top of liquid to top of rim, whichever is less. 

Figure 300.8 Freeboard Ratio 
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Open top vapor degreasers are batch loaded, i.e., they clean only one load at a 
time. Objects to be cleaned, such as aircraft hydraulic actuators, are placed in a 
metal basket and lowered by winch into a tank. A simple cleaning cycle for an 
open top vapor -cleaner might be likes t-his: 

n Put soiled parts into a metal basket. 

n Lower the basket by winch into the vapor zone of the tank, so that the 
condensation action can begin. 

n When condensation ceases, sZowZy winch the parts up, out of the tank. 

W Allow the parts to dry. The residual liquid solvent on the parts rapidly 
evaporates as the parts are removed from the vapor zone. 

Variations: The cleaning action is often increased by spraying the parts with 
solvent within the vapor layer or by immersing them into the liquid solvent bath 
from the tank. A fan may also skim air off the top of the tank and vent it into a 
control device. In order to assure adequate draining time, some vapor degreasers 
use an automated timed cycle. (Please see Figure 300.9.) 

Typical open top vapor degreasers are tanks designed to produce and contain 
solvent vapor. At least one section of the tank is equipped with a heating ele- 
ment that uses steam, electricity, or fuel combustion to boil the solvent. As the 
solvent boils, its dense vapor displaces the air within the tank. To confine this 
vapor within the tank, condenser coils are usually located near the top of the 
tank, around its entire inner perimeter. These coils are supplied with a coolant 
such as water. Most vapor degreasers also have a water jacket to provide addi- 
tional cooling to prevent the vapors from rising up the tank walls. 

The cooling coils must be placed well below the top edge of the degreaser to 
protect the solvent vapor zone from disturbance caused by air movement 
around the equipment. This distance from the top of the vapor zone to the top of 
the degreaser tank is called thefreeboard and is generally established by the 
location of the condenser coils. The freeboard is customarily 50 to 60% of the 
width of the degreaser for solvents with higher boiling points, such as perchloro- 
ethylene, trichloroethylene, and 1 , 1,l -trichloroethane. 

For solvents with lower boiling points, such as trichlorotrifluoroethane and 
methylene chloride, degreasers have been designed with a freeboard no less than 
75% of the degreaser width. APCD rules usually require at least 75%. Higher 
freeboards than those recommended will further reduce solvent emissions, but 
significantly higher freeboards can interfere with the operation. 
December 1995 
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Figure 300.9 Timed - Cycle Vapor Degreasers 
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Figure 300.10 Typical Vapor Degreasers 
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Nearly all vapor degreasers are equipped with a water separator such as the one 
already depicted in Figure 300.7. The condensed solvent and moisture are 
collected in a trough below the condenser coils and directed to the water separa- 
tor, a sim$Ie container which allowsthe less dense water to float to the top and 
then decant from the system. The solvent flows from the bottom of the chamber 
into the vapor degreaser. Water is immiscible: it does not mix with the solvent. 

Figure 300.10 shows a popular type of open top vapor degreaser. These units 
range from table top models, measuring 2 feet long and 1 foot wide, to larger 
units of 10 feet by 6 feet. A typical unit is about 6 feet by 3 feet. 

Covers: In the past, the unhinged, single-piece metal covers for the smaller 
degreasers have been inconvenient to use. As a result, these degreasers have 
often been left open, except during prolonged idle periods such as weekends. 
Now, however, small units are usually equipped with manually operated, roll- 
type plastic covers, canvas curtains, or hinged, counterbalanced metal covers. 
Larger units usually have segmented metal covers. Finally, most of the largest 
open top vapor degreasers with surface areas of 200 square feet or more, and 
even some of the smaller degreasers, have manually controlled, powered covers. 

Some open top vapor degreasers have Zip exhausts near the upper rim. Exhaust 
systems do cause some solvent losses, but they are designed to capture errant 
vapors and carry them away from operating personnel. For properly designed 
exhaust systems, the covers must close below the lip exhaust inlet level. 

Open top vapor degreasers are not usually used for ordinary maintenance clean- 
ing of metal parts, because cold cleaners can usually do that at a lower cost. 
Consequently, open top vapor degreasers are found primarily in the larger metal 
working and electronics plants in applications which need a high degree of 
cleanliness. The units are usually situated near the articles to be cleaned and at 
convenient sites in the plant. They operate manually and are typically used for 
only a small portion of the workday. 

301.3 CONVEYORIZED CLEANING 

In contrast to the methods already described, conveyorized cleaners cost more. 
They are used by a broad spectrum of metal working industries, but are most 
often found in plants with enough production to provide a constant stream of 
products to be degreased. The units tend to be located at central cleaning sta- 
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tions in the plant, requiring that soiled parts must be collected and delivered to 
the machine for cleaning, but most or all of the manual parts handling associated 
with open top vapor degreasing is eliminated. 

Conveyorized degreasers use cold solvents or vapor. Controlled emissions from 
an average device are about 25 metric tons per year, but that is only about 15% 
of the total solvent degreasing emissions because of their limited numbers. Due 
to their large work capacity, conveyorized degreasers actually emit less solvent 
per part cleaned than either open top vapor degreasers or cold cleaners. Further, 
conveyorized units are nearly always hooded or covered, which diminishes 
solvent losses from the system into the ambient air of the plant. 

There are seven main types of conveyorized degreasers: 

Monorail Cross-rod Vibra Ferris wheel 
Belt strip Circuit board 

While most of the seven types of conveyorized degreasers may use cold solvent 
or vapor, the top four almost always use vapor. 

The cross-rod degreaser (Figure 300.11) obtains its name from the rods between 
the two power driven chains from which parts are supported as they are con- 
veyed through the equipment. The parts are contained in pendant baskets or, 
where tumbling of the parts is desired, perforated cylinders. These cylinders are 
rotated by a rack and pinion design within the solvent and/or vapor zone. This 
type of equipment lends itself particularly well to handling small parts which 
need to be immersed in solvent to obtain satisfactory cleaning or require tum- 
bling to provide solvent drainage from cavities in the parts. 

A monorail degreaser (Figure 300.12) is usually chosen when the parts to be 
cleaned are being transported between manufacturing operations using a mono- 
rail conveyor. This design lends itself to automatic cleaning with solvent spray 
and vapor. The parts can be moved in one side and out the other side, or they 
can turn 180 degrees while in the vapor or spray portion of the equipment and 
exit the equipment through a tunnel parallel to the entrance. 

Hardly any vibra degreasers are still in use. (Figure 300.13) In this device, dirty 
parts are fed through a chute which directs them into a pan flooded with solvent. 
The pan is connected to a spiral elevator. The pan and spiral elevator are vi- 
brated, causing the parts to move from the pan up the spiral to the exit chute. 
The parts condense solvent vapor as they are vibrated up the spiral and dry as 
soon as they leave the vapor zone. 
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Figures 300.11 through 300.16 depict several types of conveyorized degreasers. 

Figure 300.11 Cross Rod Conveyorized Degreaser 

Figure 300.12 Monorail Conveyorized Degreaser 
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Figure 300.13 Vibra Conveyorized Degreaser 
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Figure 300.14 Ferris Wheel Conveyorized Degreaser 
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Figure 300.15 Conveyor Belt Degreaser 

Figure 300.16 Fiat Bed Conveyor Belt Degreaser 
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These vibra degreasers are capable of processing quantities of small parts. Since 
the vibratory action creates considerable noise, acoustical insulation of the 
equipment is needed or the system must be enclosed in a noise-control booth. 

Three other typical units are the ferris wheel, belt, and strip degreasers. The 
ferris wheel type (Figure 300.14) is one of the least expensive and smallest 
conveyorized units. It generally uses perforated baskets, as does the cross-rod 
machine. Belt degreasers (Figures 300.15 and 300.16) are designed to enable 
simple and rapid loading and unloading of parts. A strip degreaser resembles a 
belt degreaser, except that the strip itself is being cleaned. The strip degreaser is 
an integral step in the fabrication and coating of some sheet metal products. 

Conveyorized degreasers are often used in the production of printed circuit 
boards. Two types of circuit board cleaners are developers and strippers. 
During circuit board manufacturing, ultraviolet rays are projected through a film 
of an electrical circuit pattern to create an image on a copper sheet covered with 
a protective layer of maskant called resist. The developer degreaser dissolves 
and cleans off the unexposed resist. This copper covered board is then dipped in 
an acid bath to etch away the copper that is not covered by the hard, developed 
resist. Next, the stripper degreaser dissolves off the flux left after the solder 
hardens. Because of the nature of the materials being cleaned, circuit board 
cleaners can use cold solvents or vapor degreasing processes. 

302 OPPORTUNITIES TO REDUCE EMISSIONS 

Solvent cleaning is a significant source of volatile organic compound (VOC) 
emissions, mainly concentrated in urban areas where the ozone standards are 
likely to be exceeded. As described in the previous chapter, solvent cleaning in 
California causes over 20,000 tons of controlled VOC emissions per year. 
(Source: ARB Emission Inventory) Reducing solvent losses from cleaning 
operations can not only reduce VOC emissions, but can also lower toxic expo- 
sure to workers and to the public. 

Control technology is available to reduce these emissions. In the past, ozone 
control strategies have relied on the substitution of solvents with relatively low 
photochemical reactivity to reduce emissions of VOC having higher reactivity. 
Thus, total emissions did not necessarily decrease; only the content of those 
emissions changed. One problem with that approach is that many solvents 
formerly classed as low reactivity materials have since been found to be moder- 
ately or highly reactive downwind of the emission point. 
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The current strategy of reducing total emissions rather than merely converting to 
the same volume of solvents with lower reactivity could also help to solve anothe 
problem: ozone depletion. In 1979, an international conference of enviromnenta 
scientists ~decided-that-some low reactivity chlorinate-d solvents should be phased 
out, because they deplete the protective ozone layer in the upper atmosphere. 
This agreement is known as the Montreal Protocol. 

Proper operating practices and control equipment can indeed play important roles 
in reducing emissions from solvent cleaning. Proper operating practices include 
covering degreasing equipment whenever possible, limiting the loss from spray- 
ing operations, draining cleaned parts, prompt repair of leaking equipment, and 
most important, proper disposal of wastes containing VOC. What does control 
equipment include? 

303 CONTROL TECHNOLOGY 

This section describes emission control devices for solvent degreasers, and it 
provides estimates of the control efficiency (percent emission reduction) of some 
individual control devices. 

Various devices are used to control emissions, the type of control depending on 
the degreaser design and its use. Small degreasers using solvent at room tempera 
ture may require only a cover, whereas a large degreaser using boiling solvent 
may require a refrigerated freeboard chiller and/or a carbon adsorption system. 

Note that optimum control systems will not be equivalent for each degreaser 
design or even for each application of a particular design. Even though all of the 
major devices described in this subsection will yield optimum control in certain 
instances, degreaser designs and applications vary, so that some devices could be 
completely unsuitable for a given degreaser. Each process and application must 
be evaluated to determine its own optimum control system, since the nature of 
each system is unique. 

The efficiencies for control devices estimated in this subsection are not directly 
comparable with efficiencies for other devices; they are not intended to be used tc 
rate one device against another. They are given only as general levels of control 
which could be expected from the technology. 
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303.1 SOLVENT BATH EMISSIONS 

These five main devices can reduce emissions from the solvent bath: 
. Improved cover, 
l High freeboard, 
. Refrigerated chillers, 
l Carbon adsorption, 

l Safety switches. 

Improved Cover: The cover is the singk must important control device for 
open top vapor degreasers. Covers are normally provided as standard equip- 
ment, but some covers are not convenient to use. Covers are more frequently, 
closed if their method of actuation is improved to provide automation, power, or 
at least mechanical assistance. 

For vapor degreasers the cover should open and close in a horizontal motion, so 
that the air/vapor interface disturbance is minimized. These types of covers 
include roll type plastic, canvas curtains and guillotine covers. They are often 
power operated, either pneumatically or electrically, and manually controlled 
with automatic shut off. The most advanced covering systems are automated in 
coordination with the hoist or conveyor. The cover can also be designed to close 
while the parts are being cleaned and dried. Thus, the cover would be open only 
for a brief time while the parts are entering or exiting the degreaser. 

On cold cleaners, covers are frequently mechanically assisted by means of 
spring loading or counter weighting. A pedal operated or powered system is 
even more convenient to use. For specific applications, two additional types of 
covers can be used: the water cover and the submerged cover. 

Some solvents are less dense than water. To test your solvent, you could pour 
some into a jelly jar, add water, and see which one comes to the top. Some 
cleaning units to use a layer of heavier water underneath the solvent to trap 
sludge, which settles to the bottom and could be drained. Conversely, denser 
solvents can accommodate a water cover, which is simply a layer of water about 
two to four inches thick over the top of the solvent. However, some applications 
cannot use the water cover, because the water may corrode the cleaned metal 
parts or may cause chemical degradation of a halogenated solvent. 

The submerged.cover, or turbulence baffle, is a horizontal sheet of material 
about two inches below the surface of a vigorously pump agitated liquid solvent. 
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Covers on cold cleaners which use flammable solvents usually have a fusible 
link in the support arm. This link is designed to open if the solvent were to 
catch fire, allowing the cover to close and smother the flames. Unfortunately, 
some- de~grrs-reqnire-disassembly of the me&Gsm .for normal closure; this 
inconvenience often leads to covers being left open and unnecessary emissions. 

Not all cold cleaner designs include a soaking feature. Some of the smaller 
maintenance units are designed with an enclosed sump from which solvent is 
pumped to a sink for cleaning parts. The sink drains back to the sump, to mini- 
mize the time during which solvent is exposed for evaporation. Although the 
solvent is contained, these units usually include a cover on the sink as a fire 
prevention feature. 

Even though conveyorized degreasers are covered by their basic design, addi- 
tional control can be achieved by minimizing the size and number of openings 
and covering the openings during shutdown hours. There should not be more 
than 6 inches clearance between the parts on the conveyor and the sides of the 
opening. This clearance is defined as the average distance between the edge of 
the openings and the parts. This “average silhouette clearance” can be apprecia- 
bly less than 6 inches for most parts, and the EPA recommends that it be 4 
inches or 10% of the opening’s width. 

Covers can be easily made for the entrance and exit to the conveyorized de- 
greaser so that they can be closed immediately after shutting down the de- 
greaser. These covers can be made of any material that impedes drafts into the 
degreaser and should cover at least 80 to 90% of the opening. Closing these 
covers is most important during the hours immediately after shutdown, because 
the hot solvent is cooling and evaporation continues. Even after the solvent 
sump has cooled, the downtime cover may be significantly effective for more 
volatile vapor degreasing solvents. 

A cover on an open top vapor degreaser can reduce total emissions by approxi- 
mately 20-40%, depending upon the frequency of its use. It is impossible to 
estimate a single control efficiency for the cold cleaning cover, because the 
emission reduction varies too greatly with respect to the solvent volatility, draft 
velocity, freeboard ratio, operating temperature and agitation. However, it can 
be estimated that the bath evaporation rate varies directly with the solvent 
volatility at operating temperature. 

Although a closed cover can nearly eliminate the bath evaporation, it can do 
nothing to reduce the carry-out or waste solvent emissions. A normally closed 
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cover becomes effective only when bath evaporation accounts for an appreciable 
portion of the total emissions. Specifically, when solvent volatility is moderate 
to high (approximately > 0.3 psi at 100 degrees F), it is significantly effective to 
close the cold cleaner cover whenever parts are not being cleaned manually. 

It is especially important that the cover be closed when the bath is agitated or 
heated. If none of these conditions apply, then the cover should be closed at 
least during long idle periods such as during shutdown hours and idle periods 
greater than l/2 hour. 

The effectiveness of a downtime cover on conveyorized degreasers should be 
significant, although it is difficult to quantify. One test found that about 18% of 
the total emissions was due to evaporation during downtime. It is expected that 
most of this loss could be eliminated by a downtime cover. 

High freeboard: The freeboard, which is essentially the distance from the top 
of the solvent to the top of the tank rim, primarily serves to reduce drafts near 
the air/solvent interface. An acceptable height is usually specified in terms of 
thefreeboard ratio: the freeboard divided by the width of the tank rim. For 
details, please see Figures 300.8 and 400.1. 

Normally, the freeboard ratio has been 0.5 to 0.6 for an open top vapor 
degreaser, except for very volatile solvents, such as methylene chloride or 
fluorocarbon solvents, where a minimum freeboard ratio of 0.75 is used. In fact, 
the American Society for Testing and Materials (ASTM) has recommended that 
a minimum freeboard ratio of 0.75 be an alternative control for open top de- 
greasers using all solvents. 

For an open top vapor degreaser that is idling (has no work load), the emission 
reduction from raising the freeboard ratio from 0.5 to 0.75 may typically be 25- 
30%. In fact, a ratio increase from 0.5 to 1 .O may. yield about a 50% reduction 
in emissions. These are EPA estimates based on a test by Dow Chemical. The 
total emission reduction due to the freeboard will usually be less for open top 
vapor degreasers under normal work load, because the freeboard is less effective 
in reducing carry-out emissions than in reducing solvent bath emissions. 

The freeboard height seems to have little effect on cold cleaners using solvents 
with low volatilities, such as mineral spirits, but provides significant benefits for 
cold cleaners using higher volatility solvents, such as the halogenated ones. The 
Occupational Safety and Health Administration (OSHA) requires at least a 6 
inch freeboard for all cold cleaners. 

Refrigerated Chiller: The condenser coils and a freeboard water jacket 
prevent vapors created within a vapor degreaser from overflowing the top. 

Page 300 - 22 December 1995 



300 PROCESS AND CONTROL Solvents 

Refrigerated freeboard chillers add to this basic system a second set of con- 
denser coils located slightly above the primary condenser, as in Figure 300.17. 

Functiona@; the prmiajiji condenser coils control the upper Emit of the vapor 
zone. The refrigerated freeboard chilling coils, on the other hand, impede the 
diffusion of the solvent vapors from the work zone into the work atmosphere by 
chilling the air immediately above the vapor zone and creating a cold air blanket. 
The cold air blanket results in a sharper temperature gradient, This reduces the 
mixing of air and solvent vapors by narrowing the air/vapor mixing zone. 
Finally, the chilling produces a stable inversion layer which decreases the 
upward convection of solvent laden air. 

Freeboard chillers operate with refrigerant temperatures in the range of -30 
to 5 degrees C. Most major manufacturers of vapor degreasing equipment 
offer both above and below freezing freeboard chillers. 

The recommended operating temperature for below freezing chillers is -30 to 
-25 degrees C. Because of these low temperatures, designs must include a 
timed defrost cycle to remove the ice from the coils and restore the heat 
exchange efficiency. Although the liquid water formed during the defrost 
cycle is directed to the water separator, in some systems water does contami- 
nate the vapor degreasing solvent. This contamination can have an adverse 
effect on water soluble stabilizer systems, but it rarely causes major stabi- 
lizer depletions. Water also leads to equipment corrosion, shortening its 
working life significantly. 

Refrigerated freeboard chillers are normally sized by specifying the cooling 
capacity per length of perimeter. The above freezing refrigerated freeboard 
chiller is normally designed to achieve a minimum of 500 BTU/hr cooling 
capacity per foot of air/vapor interface perimeter, while the below freezing 
refrigerated freeboard chiller is normally designed to these specifications: 

Degreaser Minimum Cooling Capacity 
Width (BTU/hr ft of perimeter) 

c3.5 I3 200 
> 3.5 fi 300 
> 6.0 fi 400 
> 8.0 ft 500 
>lO.O ft 600 

Refrigerated 
Freeboard 
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Refrigerated Freeboard Chiller 
Primary Condenser Coils Additional 

Condenser Coils 

Figure 300.17 Refrigerated Freeboard Chiller 
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Normally each pass of finned cooling coil is expected to remove 100 Btu/hr- 
ft. The previous specifications are typical design standards used by manu- 
facturers of chillers. EPA test data indicate that these design standards will 
prevkle satisfactory emission-control, but at present thedata are-insufficient 
to confirm that they yield optimum emission control. 

A third type of refrigerated chiller is available, known as the refrigerated 
condenser coil. Instead of providing an extra set of chilling coils, as a 
freeboard chiller does, this type replaces the primary condenser coils. When 
coolant in the coils is refrigerated enough, it will create a layer of cold air 
above the air / vapor interface. For optimum emission control, DuPont and 
Rucker Ultrasonics have recommended that the cooling rate of refrigerated 
condenser coils be 1 OO- 120% of the heat input rate in the boiling sump. 

Refrigerated condenser coils are normally used only on small open top vapor 
degreasers (especially with chlorofluorocarbon solvent), because energy con- 
sumption may be too great when used on larger open top vapor degreasers. 
These coils increase the portability of the open top vapor degreaser, because no 
plumbing is required for any tap water condenser coils. 

In USEPA studies, tests on three below-freezing refrigerated freeboard chillers 
measured emission reductions of 16,43, and 62%. The 16% reduction was on 
an older design; the units which achieved 43 and 62% reductions are considered 
more representative of present designs. 

Chillers are not normally used on cold cleaners. While a chiller would 
certainly reduce emissions, especially from units using the more volatile 
solvents, this control is usually too expensive for a cold cleaner. A chiller 
would be about as effective as a normally closed cover, but it could cost 
considerably more, perhaps more than the cleaner itself. Still, some units 
with unusually high emission rates could find a chiller appropriate. 

Carbon Adsorption: Carbon adsorption systems are used to capture 
emissions from solvent cleaning operations. For appropriate degreasing 
processes, these devices can achieve high levels of emission control. Equip- 
ment design and operation are fairly well standardized and described in 
detail in industry literature. 

A well designed and maintained carbon adsorption system will normally 
capture more than 95% of the organic input to the bed. However, carbon 
adsorption systems for solvent cleaning normally achieve only 40-65% 
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Major 
Loss Areas 

reduction of the total solvent emission. One reason for the difference be- 
tween the theoretical and actual reductions is that the ventilation apparatus 
of the control system does not capture all of the solvent vapors and deliver 
them to the adsorption bed. 

As previously discussed, major loss areas are: drag-out on parts, leaks, 
spills, and disposal of waste solvent, none of which are greatly affected by 
the ventilation system. Improved ventilation design can increase an 
adsorber’s overall emission control efficiency. A higher ventilation rate 
alone, however, will not necessarily help, because increased turbulence 
caused by the collection systems could disrupt the air/vapor interface. 
The effectiveness of the ventilation system can also be improved through use 
of drying tunnels and other devices which decrease drag-out losses. 

Improper operation decreases the control efficiency of carbon adsorption 
systems. Here are some examples: 

. Dampers that no longer open and close properly, 

. Use of carbon that does not meet specifications, 

. Poor timing of the desorption cycle, and 

. Excessive inlet flow rates. 

Desorption cycles must be frequent enough to prevent breakthrough of the 
carbon beds, but not so frequent as to cause excessive energy waste. The 
degreaser’s air/vapor interface may be disturbed as a result of excessive adsorber 
inlet flow, which can increase losses from low inlet collection effkiency. Good 
operating practice and proper maintenance can eliminate these problems. 

Carbon adsorption systems can effect the highest achievable level of emission 
control for many degreasing operations. Its positive aspects are well known. 
There are, however, a few negative aspects that should be mentioned. First, 
where solvent mixtures are used, the collected solvent emissions will be richer in 
the more volatile components. Thus, the recovered solvent mixture is rarely 
identical to that used in the cleaning system. 

Second, some solvent components are water soluble. Examples are acetone or 
ethyl alcohol, used as co-solvents with trichlorotrifluoroethane, and various 
stabilizers added to many solvents to inhibit decomposition. These water 
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soluble components will be selectively extracted by the steam during the desorp- 
tion process. In these cases, fresh solvent, stabilizers and/or co-solvents must be 
added to the recovered solvent before it is reused. 

Tests performed on carbon adsorption systems controlling an open top vapor 
degreaser and a conveyorized non-boiling degreaser measured 60 and 65% 
emission reduction respectively. These levels of control are typical of properly 
designed, adjusted and maintained adsorption systems of degreasing operations 
which are suitable for this type of control. 

Three other carbon adsorption systems were tested and found to have low 
control efficiencies. Two of these achieved 21% and 25% emission reductions. 
A third actually increased emissions by 8%. These tests emphasize the need 
for proper application, design, operation, and maintenance. 

Safety Switches: One type of control with broad applications for many 
degreasers is the safety switch. These devices can prevent huge emissions 
which could be caused by equipment malfunctions. Safety switches are used 
on vapor degreasers to prevent emissions during malfunctions and abnormal 
operation. The five main types of safety switches are: 

+ Vapor level control thermostat, 
+ Condenser water flow switch and thermostat, 
+ Sump thermostat, 
+ Solvent level control, and 
+ Spray safety switch. 

The first four safety switches listed above turn off the sump heat while the 
fifth turns off the spray. 

The most important safety switch is the vapor level control thermostat. This 
device is activated when the solvent vapor zone rises above the designed 
operating level. This can occur if the coolant flow is interrupted, for ex- 
ample. When the hot vapors are sensed, the sump heater is turned off, thus 
minimizing vapor escape. This thermostat should be a manual reset type for 
manually operated degreasers. For conveyorized degreasers, the vapor level 
control thermostat should activate an alarm system. These controls should 
be checked frequently. 

Safety 
Switches 
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Temperature 
Controls 

Safety 
Switches 

Conveyors 
Can Cause 
Emissions 

The condenser water flow switch and thermostat turn off the sump heat when 
either the condenser water stops circulating or the condenser water becomes 
warmer than specified. If the condenser water flow switch and thermostat 
are properly adjusted, then they will serve as a backup for the safety vapor 
thermostat and also assure efficient operation of the condenser coils. In 
summer months, the cooling water for condensing coils often becomes too 
warm. In this case, the thermostats in a condenser water flow switch can 
signal a need for improvement, such as increasing the water flow rate. This 
problem occurred during a test performed for the EPA. 

As oils, greases and other contaminants build up in the solvent, the boiling 
point of the mixture increases. Both the sump thermostat and solvent level 
control prevent the sump from becoming too hot. The sump thermostat turns 
off the heat when the temperature rises significantly above the solvent’s 
boiling point. The solvent level control turns off the heat when the liquid 
level of the boiling sump falls to the heater coils. Without these controls, 
excessive heat could decompose the solvent, emitting such compounds as 
hydrochloric acid. 

The spray safety switch is not used as often as the other safety switches, but 
it can offer a significant benefit. Specifically, if the vapor level drops below 
a specified level, then the pump for the spray application will be cut off until 
the normal vapor level is resumed. Thus, the spray safety switch prevents 
spraying above the vapor level, thereby avoiding excessive emissions. 

The effectiveness of the five safety switches cannot be quantified because 
their operation results from poor degreaser maintenance and use. Neverthe- 
less, considering the fact that vapor degreasers do not always receive proper 
attention and maintenance, it is expected that the safety switches provide a 
significant reduction in emissions for typical vapor degreasing operations. 

303.2 CARRY-OUT EMISSIONS 

Carry-out emissions result when clean parts still containing liquid or vapors 
are removed from the degreaser. Good operating practices are the primary 
method of reducing carry-out emissions. Furthermore, there are devices that 
can help minimize the carry-out from cold cleaners and conveyorized de- 
greasers, but not generally from open top vapor degreasers. 
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The main control device for carry-out emissions from cold cleaners is a 
simple drainage facility. The two types of drainage facilities are the exter- 
nal and internal drainage racks (or shelves). The external drainage rack is 
attached to the side of the cold cleaner at the top. The liquid solvent from 
the cleaned parts drains into a trough and is returned to the cold cleaning 
bath. This control is inexpensive and easily retrofitted. 

An internal drainage facility is located beneath the cover. It may be a basket 
that is suspended over the solvent bath, or a shelf from which the solvent 
drains. Particularly with solvents which are more volatile than mineral 
spirits, an internal drainage facility can prevent significant solvent emis- 
sions. Sometimes it cannot be reasonably retrofitted, because there may not 
be enough room inside the cleaner to drain parts while cleaning other parts. 

The main control devices for carry-out emissions from conveyorized 
degreasers are drying tunnels and rotating baskets. A drying tunnel is 
simply an extension from the exit of the conveyorized degreaser. This 
tunnel extension gives cleaned parts more time to dry completely. The 
drying tunnel should work particularly well in combination with carbon 
adsorption. Drying tunnels can be retrofitted, if there is adequate space. 

Rotating baskets may be used on cross-rod degreasers and ferris wheel 
degreasers. This perforated cylinder, containing parts to be cleaned, is 
slowly rotated in the cleaning system, so that the parts cannot trap liquid 
solvent. Rotating baskets are integrally designed into the conveyorized 
system, so they are not easily retrofitted. 

Conveyors themselves can cause carry-out emissions. Some designs cause 
less emissions than others. In general, these emissions are directly propor- 
tional to the surface area entering and leaving the cleaning zone. One design 
uses small pushers to move parts along fixed rods which support the work. 
This design is advertised to carry out 70% less solvent than conventional 
wire mesh conveyors. 

The effectiveness of control devices that help minimize carry-out emissions 
cannot be quantified, because the amount of carry-out depends so much on 
the type of work loads, shapes, crevices, and the quality of operation. 
Nevertheless, it is obvious that, if the exiting clean parts have visible liquid 
solvent, then carry-out emissions will be substantial. 
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How to do an Inspection. This chapter, written primarily for the regulatory 
inspector, can be a source of information for conducting facility self-inspec- 
tions. It can guide you through a complete compliance inspection of a 
soIvent facihty: It discusses procedures forpre%rspection, post inspection,. 
sampling, and inspector safety. Guidelines and checklist materials are 
provided here. When you use your checklists, you may find rewards: Your 
inspections will be more effective, and you will save time as you are more 
aware of these aspects of your inspection: 

n What to look for, 
W What questions to ask, 
n How to locate unpermitted solvent equipment, and 
n How to conduct, complete, and document your inspection. 

The standards and policies you need to determine compliance with each 
requirement will depend on your specific district rule and implementation 
strategy. You may place a copy of your district rule and your inspection aids 
in the appendix provided for it. The index can help you find the section and 
page number for additional information on specific issues. 

First, follow the pre-inspection procedures. Review the source files and 
applicable rules, learn what equipment you may need, what information to 
exchange with the facility manager, and what to check for on the Permit to 
Operate. 

Then, proceed with a complete compliance inspection, including solvent 
equipment, operations, and administrative requirements. 

Finally, the post-inspection procedures provide guidance on how to deter- 
mine compliance rates, calculate excess emissions, and assure follow-up. 

401 PRE-INSPECTION PROCEDURES 

The objective of an inspection is to determine a facility’s compliance with 
district regulations and Permits to Operate. It is essential to prepare for the 
inspection prior to visiting the site. Here are some guidelines, listing steps 
to follow prior to the inspection. 

How 
to 

Do It 

Be 
Prepared 

December 1995 Page 400 - 1 



400 INSPECTIONS 

Review 
Your 
Files 
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401.1 FILE REVIEW 

Before the site inspection, review all information available in the district 
source files including: 

1. Processes involved at the facility, 
2. Source tests and emissions inventory, 
3. Alternative emissions control plans, 
4. Equipment lists, 
5. Permit applications, 
6. Permits approved, 
7. Conditions for each permitted unit, 
8. Previous inspection reports, 
9. Reports of violations (note rule sections and equipment), 

10. Enforcement action taken, 
11. Complaints, 
12. Variance history, 
13. Abatement orders, and 
14. Breakdown reports. 

401.2 REGULATION REVIEW 

Review any references to specific rules which are noted in the source files. 
Study and understand each standard and exemption in pertinent rules, bear- 
ing in mind that you may be asked to explain them. To clear up any confu- 
sion, discuss the requirements with experienced personnel to assure that 
there is a consistent interpretation of these requirements and how they are to 
be applied. 

401.3 INSPECTION FORM 

Since most district solvent rules specify their own requirements for opera- 
tions, equipment, and administration, you will want to use your district’s 
inspection form. In designing an inspection form, it is helpful to solicit a 
response for each requirement and exemption, and you may wish to limit the 
length of the form to one page, using both sides. Examples are included in 
Appendix B. 

To save time during the pre-inspection meeting, you may wish to complete 
some portions of the inspection document before the inspection. 
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401.4 EQUIPMENT CHECK 

Assemble all the appropriate equipment to conduct your inspection. Con- 
sider the--items y-ouwtay need--in -order to- protect y-ourself;--to determine 
compliance, to calculate excess emissions, and to complete the inspection 
efficiently. Here are some of the items you may need: 

1. Vision and hearing protection, safety shoes, hard hat, and gloves, 
2. Identification cards and business cards, 
3. Forms for inspection and chain of custody 
4. Sampling supplies, if samples may be required: cans, labels, pens, 

seals, wipes, and container to carry cans 
5. Specialized equipment such as a visible emissions evaluation kit, with 

provisions for determining temperature, dewpoint, and wind, and 
6. Tape measure, camera and film. 

Take 
it 

With You 

Inspection 
& 

Safety 
Equipment 

401.5 PRE-ENTRY AND ENTRY 

1. Upon arrival at the facility, smell the air and take an overall view: 

0 Do you smell any solvent vapors or other odors outside or inside? 
0 Do you see any emissions? 
0 Note the size and layout of the facility. 
0 Identify and prioritize potential problem areas to inspect first, 

in case your time runs short. 

2. Enter the facility through the normal public access. 
3. Present your business credentials. 
4. Request to see the contact person mentioned in the files, such as the 

president or a supervisor of environment, production, or maintenance. 

Be prepared to cite and provide copies of these sections of the California 
Health & Safety Code (HSC) in case the source representative may not be 
familiar with your district’s authority: 

+ 41510: Right of Entry 
+ 42303 : Information Required 

Know your district’s policy for refused entry. 

Refused 
Entry 
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401.6 PRE-INSPECTION MEETING 

Before you begin your inspection, meet with the source operator, manager, 
or their representative to discuss the details which either of you may need to 
know before you conduct your inspection. 

1. Introduce yourself to the manager. This would be a good time to 
exchange business cards. 

0 Tell the manager that you intend to conduct a compliance inspection 
of the solvent cleaning equipment at the facility. 

0 Discuss any unfinished district business, such as variances, Authority 
to Construct, and any prior compliance problems, 

0 Tell the manager that you will need some assistance from him or her 
concerning the inspection and that you will brief him / her on your 
findings when the inspection is complete. 

0 Obtain facility information, including: 
+ Name and ownership of the facility 
+ Address of the facility 
+ Name and title of the contact person 
+ Phone number with area code 

l Record the date and time of the inspection. 

0 Discuss sample collection if appropriate, and request copies you 
need, such as inventory reports or material safety data sheets (MSDS). 

0 Discuss safety procedures. 

2. Review your district records with the facility manager to reconcile the 
number, type, and location of solvent equipment at the facility. Obtain 
current operating information about each one, and if any equipment is 
reported to be in storage, then make a note to assure, during the inspec- 
tion, that it is in fact inoperative. 
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3. Be sure to specifically ask the facility manager about any small cold 
cleaners. Some facility managers may not be aware that these types of 
cleaners may be subject to solvent rules. 

4. Review the facility solvent usage records for each degreaser in operation. 
This information will be useful to your emissions inventory efforts, and 
could be used in an alternative method for determining excess emissions. 
Be sure to record the exact type of solvent used in each degreaser. 

402 FACILITY INSPECTION PROCEDURES 

Begin the facility inspection, observing these six points of inspection: 

n Capture / Point of Contaminant Generation 
n Transport 
n Air Mover 
n Instrumentation 
n Subsystem 
n Control Device 

Ask yourself questions about each aspect of the facility which will help you 
to determine compliance with your district’s regulations and permit conditions. 
Most districts have developed inspection forms tailored for their own regula- 
tions and permit conditions. Write the answers on the form. 

If your district does not have a tailored inspection form, the questions in 
the following sections may help you to develop a source specific inspection 
form pertinent to the regulations and permit conditions for facilities in your 
district. A sample inspection checklist is included in Appendix B. 

Compliance with Regulations. Check compliance with the regulations 
associated with solvent facilities, including the requirements for toxics. 

IBegin the inspection by checking the Permits to Operate for each permitted 
item. Verify that the equipment operates in accordance with the permit 
conditions and district regulations. Most district regulations also include 
emission reduction requirements, solvent storage and disposal requirements, 
facility exemptions, and recordkeeping; consider all of these aspects. 
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4 current Permit to Operate must be posted on or near the equipment. 
Determine whether the equipment has been altered since the Permit was last 
issued. If the equipment has been modified, check to see that an Authority 
LO Construct was granted. A Notice of Violation is appropriate if the permit 
procedures were not followed or if the source is not in compliance with 
district permit conditions. Many districts also require operating practices 
to be posted. 

The following inspection procedures apply to specific types of solvent 
cleaning machines. 

402.1 COLD CLEANERS 

1. Equipment Requirements: 

a. Is the container sound and free of leaks? 

b. Does the cover prevent solvent evaporation? If the cold cleaner has a 
remote reservoir, check your rule to see if it requires a cover. 

c. Does the cleaner have a method or facility for draining cleaned parts? 

d. Compute the freeboard ratio (see Figure 400.1). If the degreaser uses a 
water cover, assure that the solvent is water-insoluble and heavier than 
water. For alternative control methods, check district documentation. 

2. Operating Requirements: 

a. Is the degreaser operated and maintained in proper working order? 

b. Are there are any leaks from the degreaser during operation? 

c. Check the solvent storage, including waste solvent, to be sure all 
containers are closed. 

d. If the facility distills waste solvent, take a sample. 

e. Are the covers closed when the degreaser is not in use? 

f. Assure that any “spray” equipment causes a steadyjlow of liquid, rather 
than an atomized or shower type of spray. No splashing is allowed. 
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Height 
Freeboard Ratio = Width 

FR 1 0.75 

Figure 400.1 Cold Degreaser Freeboard Ratio 
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g. Assure that any agitation is done by a mixer, recirculation, or 
ultrasonics. No air agitation is allowed. 

h. Assure that parts are allowed to drain until dripping stops. 

i. Check for porous and absorbent material in the degreaser. 

j. If a hoist is used, check its speed. One method is to lower the hoist hook 
to the floor, measure up 5.5 feet and use a stop watch to time the hook’s 
upward retrieval. If the hook is below the 5.5 foot mark after 30 
seconds, then the speed is OK. 

402.2 VAPOR DEGREASERS 

1. Equipment Requirements: 

a. Is the container sound and free of leaks? 

b. Does the cover prevent solvent evaporation? 

c. Does the cleaner have a method or facility for draining cleaned parts? 

d. Measure the freeboard ratio. (See Figure 400.2.) 

e. If a control device is used, check for district documentation and permit 
conditions. 

f. Are all required safety switches installed? The machine may have 
remote reservoirs for emptying and refilling as depicted by Figure 400.3. 
Assure that the facility and district have established a schedule for 
testing the overflow shutoff controls and other safety switches. The 
facility is to provide these inspection records. 

2. Operating Requirements: 

a. Is the degreaser operated and maintained in proper working order? 

b. Are there are any leaks from the degreaser during operation? 

c. Check the solvent storage, including waste solvent, to be sure all 
containers are closed. 
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d. If the facility distills waste solvent, take a sample. 

e. Assure that covers are closed when the degreaser is not in use. 

f. Assure that any solvent sprays result in a steady liquid stream. No 
atomized or shower type sprays are allowed. No splashing is allowed. 

g. Check to see that agitation is done by a mixer, recirculation, or with 
ultrasonics. No air agitation is normally allowed. 

h. Assure that parts are racked in the degreaser to allow maximum drainage. 

i. Check for any porous and absorbent material in the degreaser. 

j. If a hoist is used, check the hoist speed. An easy way to check hoist 
speed is to lower the hook of the hoist to the floor, measure up 5.5 feet 
and use a stop watch to clock 30 seconds. If the hoist hook is below the 
5.5 foot mark after the 30 seconds the hoist speed is OK. 

k. Assure that parts are degreased in the vapor zone until condensation stops. 

1. Look for pools of solvent on the parts. All pools must be tipped out if 
the parts are manually loaded. 

m. Assure all parts appear dry before they are removed from the degreaser. 

n. Look for water in the solvent returning from the water separator. 

o. If a lip exhaust is used, it must be turned off when the degreaser is covered. 

p. Assure that no fans or room drafts disrupt the vapor zone. 
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H 
Freeboard Ratio = - 

W 

FR 2 0.75 

W = the least inner width across the top rim of the enclosure, and 

H = the distance from top of vapor to top of rim, 

or 
the distance from top of liquid to top of rim, whichever is less. 

Figure 400.2 Vapor Degreaser Freeboard Ratio 
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Figure 400.3 Waste Reservoir With Overflow Shutoff Control 
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402.3 CONVEYORIZED DEGREASERS 

1. Equipment Requirements: 

a. See the cold or vapor degreaser requirements in this section. 

b. Assure that the unit is fitted with a hood or enclosure to reduce emissions. 

c. Look for the drying tunnel, rotating basket, or tumbler. See your 
district rule for specific requirements. 

d. Check to see that all entrances and exits are silhouetted. 

2. Operating Requirements: See cold or vapor degreasers in this section. 

402.4 SOLVENT WASTE HANDLING 

Solvent wastes contain at least trace amounts of the soiled materials they 
have cleaned, possibly including toxic agents. (See Chapter 6, Toxics.) 
Classified as hazardous waste, spent solvent is subject to handling requirements 
including storing, manifesting, and transporting, and labeling, as depicted in 
Figures 400.3 and 400.4. Storage is usually limited to 90 days. 

Figure 400.4 Waste Solvent Must Be Properly Labeled. 
December 1995 
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403 POST- INSPECTION PROCEDURES 

Do not conclude the inspection until you have obtained all the information 
needeb~omake~~-comp7iance determination, caIcuIate excess emissions, and 
document violations, unless other arrangements are made or you have been 
asked to leave. If you are asked to leave, follow your district policy. 

Once all the information has been gathered, confer with the facility manager 
on your findings. Make your compliance determinations, calculate excess 
emissions, and issue all necessary violation notices, warnings, compliments, 
etc. Follow up all violations in accordance with your district policy to 
assure that the source is brought into compliance. 

404 SAMPLING TECHNIQUES 

Normally no samples are necessary to determine compliance with the solvent 
cleaning rules. However, in those cases where you need to determine the 
exact solvent used, the vapor pressure of the solvent, or the percent solvent 
in distilled waste, samples may be necessary. 

It is very important that your samples are collected and preserved in accor- 
dance with acceptable procedures. ASTM Method D4057-8 1, Manual 
Sampling of Petroleum and Petroleum Products, specifies many sampling 
techniques. It can help you assure that your samples are admissible evidence. 

It is important that you use the proper techniques for the sampling applica- 
tion. We suggest that your district take the time to adopt sampling tech- 
niques for solvent cleaning operations based on these acceptable procedures. 
Your district techniques should address the sampling container, sampling 
method, and preservation of the samples. 

405 LABORATORY TEST METHODS 

Solvent properties are usually known based on suppliers’ specifications and/or 
handbook data. The identity of many solvents is fairly evident from characteris- 
tic odors, appearance, or other properties such as density, which can be checked 
in the field with a hydrometer. Samples are usually taken and analyzed only as a 
routine check performed at intervals, or else to verify and document a suspected 
violation based on some other evidence. 
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Laboratory test methods are usually specified in applicable district rules, and the 
laboratory methods used to analyze any sample should conform to such specifi- 
cations. If test methods are not specified in an applicable rule, appropriate 
standard test methods from ASTM, EPA or ARE3 may be used. 

One of these test methods, ASTM E-260, “Practice for Packed Column Gas 
Chromatography,” is frequently specified for determining the composition of 
solvent mixtures. This analysis can be used to calculate the vapor pressure of 
the material if permitted by applicable rules. 

Another test method uses a self-contained apparatus called an isoteniscope. 
ASTM D2879, “Test Method for Vapor Pressure - Temperature Relationship 
and Initial Decomposition Temperature of Liquids by Isoteniscope,” is often 
specified for direct measurement of vapor pressure. However, such measure- 
ments may need to be corrected for the presence of water and organic com- 
pounds defined as exempt by applicable regulations. 

For quantifying VOC in solvent recovery residues, ARE3 Method 40 1, “Determi- 
nation of the Weight Percent of Volatile Organic Compounds in Waste Prod- 
ucts,” is frequently specified. It uses gas chromatography in a gravitational 
purge and trap method. 

Operators and district personnel should be familiar with regulatory requirements 
applicable to the aspects of operation which may be measured by laboratory 
analyses, and industry operators should be able to control their practice and the 
materials they use to routinely achieve compliance. A good understanding of 
regulations and good control of operations will make bad news from lab testing 
both infrequent and unlikely. 

Why would you want to determine the percent solvent/VOC? Here is an 
example: 1,l ,l trichloroethane, or “trike,” is currently an exempt compound. 
It is usually mixed with stabilizers which contain VOC. However, some 
districts may intend to disallow the use of exempt trike by placing a limit of 
5% or 10% on the tootal VOC content of a cleaning agent. 

When you submit your samples to the laboratory, clearly specify to the lab 
technician what tests are needed and in what units the results should be 
expressed. The Technical Review Group (TRG), comprised of representa- 
tives from local APCDs, the AREJ, and the USEPA, may recommend stan- 
dardized test methods for low vapor pressure solvents and solvent residues. 
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In this chapter we address air quality legal requirements for solvents, beginning 
with district requirements and ending with pertinent verbatim sections of 
the California Health and Safety Code (I-&SC).. (Other environmental . . . - ..-.-. . . ..- .-..-.. . -.--- -.-.. -----. ..- -- _.. 
regulations also ap$y to noise, water, and Iiazardous mater&s, but they are not 
the main focus of this manual.) 

INTRODUCTION 

The California Legislature passes laws, called statutes, that authorize Executive 
Branch agencies such as the Air Resources Board (ARB) to implement these 
statutes by adopting and enforcing regulations. The ARB directly regulates air 
pollutant emissions from motor vehicles and some other sources. However, 
most industrial emission sources are regulated principally by the Air Pollution 
Control Districts. Solvents are also regulated by the Department of Toxic 
Substances Control (DTSC). 

i 

501 DISTRICT REQUIREMENTS 

Each local district within the state, usually called an Air Quality Management 
District (AQMD) or Air Pollution Control District, (APCD) has its own legal 
requirements based on its own special needs. These requirements vary from one 
district to another due to the air quality and source types within the districts. 

To assure compliance, the inspector is to collect and apply the rules for his or 
her local district. Appendix C of this manual contains samples and extractions 
from district solvent rules, and Appendix H is provided as a collection place for 
you to put the rules for your district. All districts have requirements in the 
following areas, each of which is discussed here, some in detail: 

n Authority to Construct (including modifications) 
n Permit to Operate 
n Visible Emissions 
n Particulate Matter Emissions 
n Fugitive Dust Emissions 
n Nuisances 
n Breakdown and Variances 

What’s in 
-qrh.. 

Chapter 
? 

All Districts 
Regulate . . . 
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501 .I AUTHORITY TO CONSTRUCT AND PERMIT TO OPERATE 

The districts use these two documents to permit the construction and operation 
of facilities and equipment which could cause air pollutant emissions. These 
documents also specify conditions for the construction and operation. 

Specified Conditions for Permits to Operate. Under the authority of the 
California Health and Safety Code (HSC), and in order to comply with the 
California State Implementation Plan where applicable, the districts may issue 
conditions, other than the applicable general emissions limitations, for the 
operation of equipment and components of facilities. These conditions are 
stated in the Permit to Operate (PO), and often include such items as these: 
operating hours, throughput, materials type and quantity, and emissions limits. 

Maintenance Program. The Permit to Operate stipulates that the equipment 
must be properly maintained and kept in good operating condition. The facility 
manager may also be directed to develop a maintenance program for the equip- 
ment listed in the Permit in order to preclude a violation of the California Health 
and Safety Code and applicable district rules and regulations. 

Monitoring and Recordkeeping. Documentation of key operating param- 
eters may be required in some Permits to Operate. The records may take the 
form of handwritten logbooks, completed preprinted forms, strip or circular 
recording charts from continuous recording readouts, or a computerized data- 
base. Computer records may do more than merely archive monitored operating 
parameters; they may also help to analyze problems. 

Rule Violations. In the event that any equipment violates district rules and 
regulations, many districts require the facility manager to stop operating the 
pertinent equipment and proceed as necessary to end the violation. The facility 
manager must notify the district of any upset conditions, breakdown or sched- 
uled maintenance which causes emissions in excess of limits established by the 
district. A variance allowing a facility to temporarily pollute while it works 
towards compliance may be allowed by the local district hearing board if legal 
requirements are met. 

Facility Inspection. The facility owner may be required to submit a periodic 
inspection report. The report may include the amount of emissions produced, 
operating conditions, calibration of monitoring instruments, and whether or not 
the operating conditions complied with the Permit to Operate or were within the 
manufacturer’s specifications. Data from the report can be used for the ernis- 
sions inventory and to validate the accuracy of monitoring records. 
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Maintenance Logs. Permit conditions may require records of maintenance 
performed, including the time, date, types of problems and their resolutions, and 
the names of persons doing the work. These records must be retained for speci- 
fied periods of time, typically three years, and they must be made available to 
the air pollution control district upon request. 

Manuals for Operation and Maintenance. Some Permits require opera- 
tors to obtain and be familiar with an Operations and Maintenance Manual 
(O&M) prepared specifically for their facility. The manufacturer may have 
prepared most of this information. These manuals typically include: 

1. General information about the facility design and equipment. 
2. Plans describing procedures and operating parameters. 
3. Plans describing preventive maintenance schedules, inspection and repair 

programs, and the recommended spare parts inventory. 
4. Emergency procedures for fires, gas leaks, power losses, waste spills, etc. 
5. MSDS information 

Many permits require that the equipment be operated in accordance with 
manufacturer’s instructions, unless the instructions conflict with district rules or 
permit conditions. The man~acturer instructions and procedures, along with the 
Operating Permit, typically must be posted on the control panel or other equip- 
ment, and be readily visible or available to the operator. 

501.2 VISIBLE EMISSIONS (VE) 

Each of the air pollution control districts in California has a visible emissions 
limitation rule. Although the texts of these rules vary, they provide that: 

“.. . no person shall discharge into the atmosphere from any source whatsoever 
any contaminant, other than uncombined water vapor, for a period or periods 
aggregating more than three minutes in any one hour which is: 

(a) As dark or darker in shade as that designated as No. 1 (or 20% opacity) on 
the Ringelmann Chart, as published by the United States Bureau of Mines, 

[Some districts use Ringelmann No. 2 or 40% opacity.] 

(b) Or of such opacity as to obscure an observer’s view to a degree equal to or 
greater than does smoke described in subdivision (a).” 

Logs 

Manuals 
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The State standard for visible emissions (Section 4 170 1, California Health 
and Safety Code) is No. 2 on the Ringelmann Chart, or 40% opacity. 

The Ringelmmm system is used to determine whether emissions of smoke are 
within the limits or standards which are set by statutes and ordinances and 
defined by the Ringehnarm Chart. In this system, smoke density in a plume is 
compared with a series of graduated shades of gray, as judged by the inspector. 
EPA Reference Method 9, in Appendix G of this manual, describes in detail how 
to perform visible emission evaluations and how to become certified to do so. 

The Compliance Division of the ARB conducts a “Fundamentals of 
Enforcement” class four times a year to train and certify government and indus- 
try personnel to perform these evaluations. The certification is valid for a period 
of six months, after which recertification is available. 

Calculating the results of visible emissions evaluations: For HSC applica- 
tions, the inspector collects groups of all the 15-second intervals for which the 
opacity was observed to exceed the Ringehnarm limit. Then, every group of 
over three minutes in a one hour period constitutes a violation. By contrast, 
for federal applications of Method 9 (ASPS applications), opacity is determined 
as an average of 24 consecutive readings at U-second intervals (six minutes). 

501.3 PARTICULATE MATTER EMISSION LIMITS 

Air pollution control districts have general rules which apply to any source 
operation which emits or may emit dust, fumes, or suspended particulate matter. 
Some rules specify limits by concentration, in grains per cubic foot, for ex- 
ample; other rules specify weight of emissions per unit of production. Most 
districts have both limits. To determine the concentrations of particulate emis- 
sions at facilities, most districts use ARB Method 5, contained in Appendix C. 
EPA Method 9 is very similar and can also be used. 

501.4 FUGITIVE DUST EMISSIONS 

Fugitive dust regulations prevent or limit the amount of dust which could escape 
into the ambient air. In most solvent facilities, dust is not ordinarily a problem, 
but without controls it could emanate from some locations, e. g., at the points of 
supply or storage. 

501.5 NUISANCE 
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District rules based on Section 41700, I-IX, protect the public’s health and 
welfare from the discharge of air contaminants which constitute a public nui- 
sance. This concept includes protection from injury, detriment, and annoyances _. ------ -- sucxeas .odclrsEom. e~3~ionsl _ .-- --. -- _ .._ -- 

501.6 EQUIPMENT BREAKDOWN PROVISIONS 

Each district has an equipment breakdown rule for reasonable malfunctions. For 
stated conditions, the rule gives some protection from enforcement actions when 
certain equipment fails and prevents compliance with air pollution regulations. 
Industrial managers may want to keep a copy of the breakdown rule at the work 
site and assure that personnel know their responsibilities in the event of an 
equipment malfunction. 

In order to qualify for district breakdown provisions, a malfunction must meet 
conditions specified by the district. These conditions me typical: 

1. The breakdown is a result of a failure that was unforeseeable, 

2. The breakdown is not the result of neglect or disregard of any air pollution 
control law, rule, or regulation, 

3. It is not intentional or the result of negligence, 

4. It is not the result of improper maintenance, 

5. It does not constitute a nuisance, and 

6. It is not an abnormally chronic breakdown of the same equipment. 

District rules also list a number of procedures which must be followed in report- 
ing the breakdown in a timely manner to the district. If the breakdown is not 
reported to the district within the allowed time period, as stated in the rule, a 
separate violation occurs, for which enforcement action is appropriate. 
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When a breakdown is reported to the district it is recorded in the district’s 
xeakdown log. So&es must provide the district with this information: 

1. The source’s name and location and the source contact’s name and 
telephone number, 

2. The specific equipment af&ected by the breakdown, 

3. The specific equipment that failed, 

4. The date and time that the breakdown occurred, 

5. The date and time that the breakdown is being reported to the district, and 

6. The remedy proposed by the source. 

Upon receipt of a breakdown report, the district performs an on-site investiga- 
tion of the malfunctioning equipment to determine whether it meets the pre- 
scribed breakdown conditions. If the inspector determines that a valid break- 
down condition does not exist, he or she may initiate enforcement action. This 
could lead to fines, abatement orders, and injunctions against further operations. 

Filing a breakdown report which is false, or claiming that a malfunction is a 
breakdown, may constitute a violation. The burden of proof is on the source to 
provide sufficient information to show that a breakdown did occur. Otherwise, 
the source is subject to appropriate enforcement action. 

A source with a breakdown must take immediate steps to correct the malfimc- 
tion as quickly as possible. If a source finds that repairs cannot be completed 
within the district’s allowable duration for a breakdown, the source may file for 
an emergency variance in order to avoid enforcement action. (The allowable 
duration is usually 24 hours for continuous processes which cannot be shut 
down immediately, but all other equipment may be operated only to the end of 
the cycle.) 
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After a breakdown has been repaired, and within a specified time limit, 
district rules require sources to submit written details to the air pollution 
control officer: -. ..-- .-.-..-. -_ -. ..--. . . ..-.- .--- 

1. Proof of the source’s return to compliance, including the date and time that 
the breakdown was corrected, 

2. The duration of excessive emissions, 

3. An estimate of the quantity of excess emissions, 

4. A statement of the cause of the occurrence, and 

5. The corrective measures to be taken to prevent recurrences. 

The district log will also include the following information, some of which may 
be entered as the case progresses: 

1. A confirmation that the breakdown is allowable under district rules, 

2. The name of the district investigator, 

3. The initial inspection file number, 

4. The compliance confirmation inspection file number, 

5. The date that the breakdown correction report was filed by the source, and 

6. An indication of whether or not a variance was requested. 

501.7 VARIANCES 

A facility operator may petition for a variance in either of these situations: 

1. Pollution control equipment has broken down and meets the criteria for 
breakdown condition under district rules, but the operator finds that it will take 
longer to repair the breakdown than provided for under the district breakdown 
rule. In such a case, the operator may wish to apply for an emergency vari- 
ance. If good cause is shown, applications for emergency variances may be 
approved quickly: the chairman of a district hearing board or any designated 
member may issue an emergency variance without a notice and hearing. 

2. A source is out of compliance, either by its own determination or by that of 
other inspectors, or expects to soon be out of compliance with any air pollution 
control district rule or regulation, or with Section 41701 of the HSC. 

JfN&b%S~WB@ 0 si la t a ions the operator may want to apply for a variance in 
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an attempt to obtain a shield Ii-om enforcement action during the temporary 
period of noncompliance. The decision and the impetus to file for a variance 
belongs to the source operator. 

An application for either a short variance (90 days maximum) or a regular 
variance (1 year maximum, unless a schedule for progress is included) also asks 
for an interim variance (up to 90 days or until the next Hearing Board meeting, 
whichever comes first). It is the source’s responsibility to estimate the length of 
variance needed and to apply for the appropriate one. 

The approval authority for variances is the district Hearing Board rather than 
the air pollution control officer or his or her staff. A favorable decision is 
usually more likely if the source provides ample information in the application. 

Although each district has its own rules for variances, the district rules are based 
on the HSC. Some of the pertinent sections are included at the end of this 
chapter. It would be helpful for district inspectors as well as source operators to 
be familiar with the local district variance requirements. 

The law (HSC) says that: 

1. Sources are not allowed to operate in violation of ARB or district require- 
ments without a variance, even if the source is working towards a solution to the 
problem. Under HSC Section 42400.2, if a source continues to operate in 
violation of district rules, it may be subject to a fine of $25,000 per day, or up to 
one year in the county jail, or both. Under HSC Section 42400.3, for will&d and 
intentional violations, the penalty can be $50,000 per day, or up to one year in 
the county jail, or both. 

(In general, penalties specified for criminal offenses may include jail time, and 
penalties for civil offenses do not. Also, fines can be imposed as separate 
offenses for each day of violation. Please consult the Health and Safety Code.) 

2. A variance will not be granted unless the Hearing Board makes all of the 
findings listed in HSC, Section 42352. 

Verbatim sections of the Health and Safety Code begin on the next page. 
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502 CALIFORNIA HEALTH AND SAFETY CODE (HSC) 
Summary Listing 

.---.-- .-.-. .. . . . . .._......... 
.. TFie~IbIIoGing sections of the California Health And Safety Code have been 

selected for verbatim presentation here, after this list. These HSC sections are 
the basis for air pollution control laws, including the authority of districts to 
adopt and enforce regulations, to perform inspections, and to issue permits with 
conditions. For specific situations, you may wish to consult the complete HSC. 

39000 
39001 
39002 
39003 
40000 
40001 

i, 
40702 
41509 
41510 
41700 
41701 
42300 
42301 
42301.6 
42301.7 
42303 
42303.5 
42304 
42352 
42400 
42400.1 
42400.2 
42400.3 
42401 
42402 
42402.1 
42402.2 
42402.3 

i 42402.5 
42403 
42404.5 
42450 

Legislative Findings - Environment 
Legislative Findings - Agency Coordination 
Local and State Agency Responsibilities 
ARB Responsibilities 
Local / State Responsibilities 
Adoption and Enforcement of Rules and Regulations 
Adoption of Rules and Regulations 
No Limitation on Power to Abate Nuisance 
Right of Entry With Inspection Warrant 
No Person Shall Discharge Pollutants 
Opacity Standards - No Emissions Shall Exceed Ringelmann 2 . . . 
District Permit System 
Permit Issuance - Requirements 
Permit Approval: Powers and Duties of Air Pollution Control Officer 
Air Contaminants, Threatened Release 
Information Disclosure - Air Contaminant Discharge 
False Statements in Permit Applications 
Permit Suspension (Failure to Supply Information) 
Variance - Findings Required for Issuance 
Penalties, Criminal - Misdemeanor, $1 ,OOO/Day and/or Six Months Jail 
Penalties, Criminal - Negligence, $15,OOO/Day and/or Nine Months Jail 
Penalties, Criminal - Knowingly, $25,OOODay and/or One Year Jail 
Penalties, Criminal - Willfully 0 . . $5O,OOO/Day and/or One Year Jail 
Penalties, Civil - Violating Order of Abatement $25,OOO/Day 
Penalties, Civil - Violations . . . $1 ,OOO/Day 
Penalties, Civil - Negligence, $15,OOO/Day 
Penalties, Civil - Knowingly, $25,OOO/Day 
Penalties, Civil - Willfully . . . $SO,OOO/Day 
Penalties, Civil - Administrative, $SOO/Each Violation 
Penalties, Civil - Relevant Circumstances 
Statute of Limitations for Civil Actions 
Orders of Abatement, District Board: Authority, Notice, Hearing 

HSC 
Sections 
Summary 

Listing 
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503 INTRODUCTION, CA HEALTH AND SAFETY CODE 

The California Legislature passes laws, called statutes, that authorize Executive 
branch agencies (such as the Air Resources Board) to implement laws, through 
regulations, pursuant to the directives of the statutes. 

The following relevant California HSC references are included verbatim to 
provide you with the basis for California Air Pollution Control Laws. The 
paragraph numbers are the HSC Section numbers in numerical order: 

39000 LEGISLATIVE FINDINGS - ENVIRONMENT 

The Legislature finds and declares that the people of the State of California have 
a primary interest in the quality of the physical environment in which they live, 
and that this physical environment is being degraded by the waste and refuse of 
civilization polluting the atmosphere, thereby creating a situation which is 
detrimental to the health, safety, welfare, and sense of well-being of the people 
of California. 

39001 LEGISLATIVE FINDINGS - AGENCY COORDINATION 

The Legislature, therefore, declares that this public interest shall be safeguarded 
by an intensive, coordinated state, regional, and local effort to protect and 
enhance the ambient air quality of the state. Since air pollution knows no politi- 
cal boundaries, the Legislature declares that a regional approach to the problem 
should be encouraged whenever possible and, to this end, the state is divided 
into air basins. The state should provide incentives for such regional strategies, 
respecting, when necessary, existing political boundaries. 

39002 LOCAL AND STATE AGENCY RESPONSIBILITIES 

Local and regional authorities have the primary responsibility for control of air 
pollution from all sources other than vehicular sources. The control of vehicular 
sources, except as otherwise provided in this division, shall be the responsibility 
of the State Air Resources Board. Except as otherwise provided in this division, 
including, but not limited to, Sections 41809,41810, and 41904, local and 
regional authorities may establish stricter standards than those set by law or by 
the state board for nonvehicular sources. However, the state board shall, after 
holding public hearings as required in this division, undertake control activities 
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in any area wherein it determines that the local or regional authority has failed to 
meet the responsibilities given to it by this division or ,by any other provision of law. 

The State Air Resources Board is the state agency charged with coordinating 
efforts to attain and maintain ambient air quality standards, to conduct research 
into the causes of and solution to air pollution, and to systematically attack the 
serious problem caused by motor vehicles, which is the major source of air 
pollution in many areas of the state. 

40000 LOCAL / STATE RESPONSIBILITIES 

The Legislature finds and declares that local and regional authorities have the 
primary responsibility for control of air pollution from all sources, other than 
emissions from motor vehicles. The control of emissions from motor vehicles, 
except as otherwise provided in this division, shall be the responsibility of the 
state board. 

40001 ADOPTION & ENFORCEMENT OF RULES / REGULATIONS 

(a) Subject to the powers and duties of the state board, the districts shall adopt 
and emorce rules and regulations to achieve and maintain the state and federal 
ambient air quality standards in all areas affected by emission sources under their 
jurisdiction, and shall enforce all applicable provisions of state and federal law. 

(b) The rules and regulations may, and at the request of the state board shall, 
provide for the prevention and abatement of air pollution episodes which, at 
intervals, cause discomfort or health risks to, or damage to property of, a 
significant number of persons or class of persons. 

(c) Prior to adopting any rule or regulation to reduce criteria pollutants, a 
district shah determine that there is a problem that the proposed rule or regula- 
tion will alleviate and that the rule or regulation will promote the attainment or 
maintenance of state or federal ambient air quality standards. 

40702 ADOPTION OF RULES AND REGULATIONS 

A district shall adopt rules and regulations and do such acts as may be necessary 
or proper to execute the powers and duties granted to, and imposed upon, the 
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district by this division and other statutory provisions. No order, rule, or regula- 
tion of any district shall, however, specify the design of equipment, type of 
construction, or particular method to be used in reducing the release of air 
contaminants from railroad locomotives. 

41509 NO LtMtTATtON ON POWER TO ABATE NUtSANCE 

No provision of this division, or of any order, rule, or regulation of the state 
board or of any district, is a limitation on: 

(a) The power of any local or regional authority to declare, prohibit, or abate nuisances. 

(b) The power of the Attorney General, at the request of a local or regional 
authority, the state board, or upon his own motion, to bring an action in the 
name of the people of the State of California to enjoin any pollution or nuisance. 

(c) The power of a state agency in the enforcement or administration of any 
provision of law which it is specifically pen&ted or reqked to enforce or admkkkr. 

(d) The right of any person to maintain at any time any appropriate action for 
relief against any private nuisance. 

41510 RtGHT OF ENTRY WtTH tNSPECTtON WARRANT 

For the purpose of enforcing or administering any state or local law, order, 
regulation, or rule relating to air pollution, the executive officer of the state 
board or any air pollution control officer having jurisdiction, or an authorized 
representative of such officer, upon presentation of his credentials or, if neces- 
sary under the circumstances, after obtaining an inspection warrant pursuant to 
Title 13 (commencing with Section 1822.50), Part 3 of the Code of Civil Proce- 
dure, shall have the right of entry to any premises on which an air pollution 
emission source is located for the purpose of inspecting such source, including 
securing samples of emissions therefrom, or any records required to be main- 
tamed in connection therewith by the state board or any district. 

41700 NO PERSON SHALL DtSCHARGE POLLUTANTS 

Except as otherwise provided in Section 41705, no person shall discharge from 
any source whatsoever such quantities of air contaminants or other material 
which cause injury, detriment, nuisance, or annoyance to any considerable 
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number of persons or to the public, or which endanger the comfort, repose, 
health, or safety of any such persons or the public, or which cause, or have a 
natural tendency to cause, injury or damage to business or property. 

41701 OPACITY STANDARDS - NO EMISSIONS SHALL EXCEED 
RINGELMANN 2 

Except as otherwise provided in Section 41704, or Article 2 (commencing with 
Section 41800) of this chapter other than Section 41812, or Article 2 (commenc- 
ing with Section 42350) of Chapter 4, no person shall discharge into the atmo- 
sphere from any source whatsoever any air contaminant, other than uncombined 
water vapor, for a period or periods aggregating more than three minutes in any 
one hour which is: 

(a) As dark or darker in shade as that designated as No. 2 on the Ringelmann 
Chart, as published by the United States Bureau of Mines, or 

(b) Of such opacity as to obscure an observer’s view to a degree equal to or 
greater than does smoke described in subdivision (a). 

42300 DISTRICT PERMIT SYSTEM 

(a) Every district board may establish, by regulation, a permit system that 
requires, except as otherwise provided in Section 423 10, that before any person 
builds, erects, alters, replaces, operates, or uses any article, machine, equipment, 
or other contrivance which may cause the issuance of air contaminants, the 
person obtain a permit to do so from the air pollution control officer of the district. 

(b) The regulations may provide that a permit shall be valid only for a speci- 
fied period. However, the expiration date of any permit shall be extended upon 
completion of the annual review required pursuant to subdivision (e) of Section 
4230 1 and payment of the fees required pursuant to Section 423 11, unless the air 
pollution control officer or the hearing board has initiated action to suspend or 
revoke the permit pursuant to Section 42304,42307, or 42390, that action has 
resulted in a final determination by the officer or the board to suspend or revoke 
the permit, and all appeals have been exhausted or the time for appeals from that 
fmal determination has been exhausted. 

December 1995 

Opacity 

Page 500 - 13 



Solvents 500 LEGAL REQUIREMENTS 

Permit. 
System 

Shall Do.. . 

(c) The annual extension of a permit’s expiration date pursuant to subdivision 
(b) does not constitute permit issuance, renewal, reopening, amendment, or any 
other action subject to the requirements specified in Title V. 

42301 PERMIT ISSUANCE - REQUIREMENTS 

A permit system established pursuant to Section 42300 shall do all of the 
following: 

(a) Ensure that the article, machine, equipment, or contrivance for which the 
permit was issued does not prevent or interfere with the attainment or mainte- 
nance of any applicable air quality standard. 

(b) Prohibit the issuance of a permit unless the air pollution control officer is 
satisfied, on the basis of criteria adopted by the district board, that the article, 
machine, equipment, or contrivance will comply with all of the following: 

(1) All applicable orders, rules, and regulations of the district and of the 
state board. 

(2) All applicable provisions of this division. 

(c) Prohibit the issuance of a permit to a Title V source if the Administrator of 
the Environmental Protection Agency objects to its issuance in a timely manner 
as provided in Title V. This subdivision is not intended to provide any authority 
to the Environmental Protection Agency to object to the issuance of a permit 
other than that authority expressly granted by Title V. 

(d) Provide that the air pollution control officer may issue to a Title V source a 
permit to operate or use if the owner or operator of the Title V source presents a 
variance exempting the owner or operator from Section 41701, any rule or 
regulation of the district, or any permit condition imposed pursuant to this 
section, or presents an abatement order that has the effect of a variance and that 
meets all of the requirements of this part pertaining to variances, and the 
requirements for the issuance of permits to operate are otherwise satisfied. 
The terms and conditions of any variance or abatement order may be incorpo- 
rated into the permit as a compliance schedule, to the extent required by Title V. 

(e) Require, upon annual renewal, that each permit be reviewed to determine 
that the permit conditions are adequate to ensure compliance with, and the 
enforceability of, district rules and regulations applicable to the article, machine, 
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equipment, or contrivance for which the permit was issued which were in effect 
at the time the permit was issued or modified, or which have subsequently been 
adopted and made retroactively applicable to an existing article, machine, 
equrpment, or contr%Gce, by the district board and, if the permit conditions are 
not consistent, require that the permit be revised to specify the permit conditions 
in accordance with all applicable rules and regulations. 

/’ 
r 

(f) Provide for the reissuance or transfer of a permit to a new owner or opera- 
tor of an article, machine, equipment, or contrivance. An application for transfer 
ofownership only, or change in operator only, of any article, machine, equip- 
ment, or contrivance which had a valid permit to operate within the two-year 
period immediately preceding the application is a temporary permit to operate. 
Issuance of the final permit to operate shall be conditional upon a detennination 
by the district that the criteria specified in subdivisions (b) and (e) are met, if the 
permit was not surrendered as a condition to receiving emission reduction 
credits pursuant to banking or permitting rules of the district. However, under 
no circumstances shall the criteria specify that a change of ownership or operator 
alone is a basis for requiring more stringent emission controls or operating 
conditions than would otherwise apply to the article, machine, equipment, or 
contrivance. 

42301.6 PERMIT APPROVAL: POWERS AND DUTIES OF 
AIR POLLUTION CONTROL OFFICER 

(a) Prior to approving an application for a permit to construct or modify a 
source which emits hazardous air emissions, which source is located within 
1,000 feet from the outer boundary of a schoolsite, the air pollution control 
officer shall prepare a public notice in which the proposed project or modifica- 
tion for which the application for a permit is made is fully described. The notice 
may be prepared whether or not the material is or would be subject to subdivi- 
sion (a) of Section 25536, if the air pollution control officer determines and the 
administering agency concurs that hazardous air emissions of the material may 
result from an air release, as defined by Section 44303. The notice may be com- 
bined with any other notice on the project or permit which is required by law. 

(b) The air pollution control officer shall, at the permit applicant’s expense, 
distribute or mail the public notice to the parents or guardians of children en- 
rolled in any school that is located within one-quarter mile of the source and to 
each address within a radius of 1,000 feet of the proposed new or modified 
source at least 30 days prior to the date final action on the application is to be 
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taken by the officer. The officer shall review and consider all comments 
received during the 30 days after the notice is distributed, and shall include 
written responses to the comments in the permit application file prior to taking 
final action on the application. 

(1) Notwithstanding Section 49073 of the Education Code, or any other 
provision of law, the information necessary to mail notices required by this 
section shall be made available by the school district to the air pollution control 
officer. 

(2) Nothing in this subdivision precludes, at the discretion of the air pollu- 
tion control officer and with permission of the school, the distribution of the 
notices to the children to be given to their parents or guardians. 

(c) Notwithstanding subdivision (b), an air pollution control officer may 
require the applicant to distribute the notice if the district had such a rule in 
effect prior to January 1,1989. 

(d) The requirements for public notice pursuant to subdivision (b) or a district 
rule in effect prior to January 1,1989, are fulfilled if the air pollution control 
officer or applicant responsible for giving the notice makes a good faith effort to 
follow the procedures prescribed by law for giving the notice, and, in these 
circumstances, failure of any person to receive the notice shall not affect the 
validity of any permit subsequently issued by the offker. 

(e) Nothing in this section shall be deemed to limit any existing authority of 
any district. 

(f) An applicant for a permit shall certify whether the proposed source or 
modification is located within 1,000 feet of a schoolsite. Misrepresentation of 
this fact may result in the denial of a permit. 

(g) The notice requirements of this section shall not apply if the air pollution 
control offker determines that the application to construct or modify a source 
will result in a reduction or equivalent amount of air contaminants, as defined in 
Section 39013, or which are hazardous air emissions. 

(h) As used in this section: 

(1) “Hazardous air emissions” means emissions into the ambient air of air 
contaminants which have been identified as a toxic air contaminant by the state 

December 1995 Page 500 - 16 



I  

I  

500 LEGAL REQUIREMENTS 

board or by the air pollution control officer for the jurisdiction in which the 
project is located. As determined by the air pollution control officer, hazardous 
air emissions also means emissions into the ambient air from any substances 
-- 

(2) “Acutely hazardous material” means any material defined pursuant to 
subdivision (a) of Section 25532. 

42301.7 AIR CONTAMINANTS - THREATENED RELEASE 

(a) If the air pollution control officer determines there is a reasonably foresee- 
able threat of a release of an air contaminant from a source within 1,000 feet of 
the boundary of a school that would result in a violation of Section 41700 and 
impact persons at the school, the offrcer shall, within 24 hours, notify the admin- 
istering agency and the fire department having jurisdiction over the school. 

(b) The administering agency may, in responding to a reasonably foreseeable 
threat of a release, do any of the following: 

(1) Review the facility’s risk management and prevention plan prepared 
pursuant to Section 25534 to determine whether the program should be modi- 
fied, and, if so, require submission of appropriate modifications. Notwithstand- 
ing any other provision of law, the administering agency may order modification 
and implementation of a revised risk management and prevention plan at the 
earliest feasible date. 

(2) If the facility has not filed a risk management and prevention plan with 
the administering agency, require the preparation and submission of a plan to the 
administering agency pursuant to Section 25534. Notwithstanding any other 
provision of law, the administering agency may require the filing of a risk man- 
agement and prevention plan and its implementation at the earliest feasible date. 

(c) The air pollution control officer may, in responding to a reasonably fore- 
seeable threat of a release, do any of the following: 

(1) If necessary, issue an immediate order to prevent the release or mitigate 
the reasonably foreseeable threat of a release in violation of Section 41700 
pending a hearing pursuant to Section 42450 when there is a substantial prob- 
ability of an injury to persons at a school resulting from a release that makes it 
reasonably necessary to take immediate action to prevent, reduce, or mitigate 

Toxic 
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that injury. The officer may not issue such an order unless there is written 
concurrence to issue the order by a representative of the administering agency. 

(2) Apply to the district board for issuance of an order for abatement 
pursuant to Section 42450. 

(d) Nothing in this section limits any existing authority of any district. 

42303 INFORMATION DISCLOSURE - AIR CONTAMINANT 
DISCHARGE 

An air pollution control officer, at any time, may require from an applicant for, 
or the holder of, any permit provided for by the regulations of the district board, 
such information, analyses, plans, or specifications which will disclose the 
nature, extent, quantity, or degree of air contaminants which are, or may be, 
discharged by the source for which the permit was issued or applied. 

42303.5 FALSE STATEMENTS IN PERMIT APPLICATIONS 

No person shall knowingly make any false statement in any application for a 
permit, or in any information, analyses, plans, or specifications submitted in 
conjunction with the application or at the request of the air pollution control officer. 

42304 PERMIT SUSPENSION (FAILURE TO SUPPLY INFORMATION) 

If, within a reasonable time, the holder of any permit issued by a district board 
willfully fails and refuses to furnish the information, analyses, plans, or specifi- 
cations requested by the district air pollution control officer, such officer may 
suspend the permit. Such officer shall serve notice in writing of such suspension 
and the reasons therefor on the permittee. 

42352 VARIANCE - FINDINGS REQUIRED FOR ISSUANCE 

(a) No variance shall be granted unless the hearing board makes alI of the 
following findings: 

(1) That the petitioner for a variance is, or will be, in violation of Section’ 
4 170 1 or of any rule, regulation, or order of the district. 

(2) That, due to conditions beyond the reasonable control of the petitioner, 
requiring compliance would result in either (A) an arbitrary or unreasonable 
taking of property, or (E3) the practical closing and elimination of a lawful 
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business. In making those findings where the petitioner is a public agency, the 
hearing board shall consider whether or not requiring immediate compliance 
would impose an unreasonable burden upon an essential public service. For 

-_ -- purposes ofthis p~~“essentia1publicservice”meansaprison,~e~~~~ 
facility, police or firefighting facility, school, health care facility, landfill gas 
control or processing facility, sewage treatment works, or water delivery opera- 
tion, if owned and operated by a public agency. 

(3) That the closing or taking would be without a corresponding benefit in 
reducing air contaminants. 

(4) That the applicant for the variance has given consideration to 
curtailing operations of the source in lieu of obtaining a variance. 

(5) During the period the variance is in effect, that the applicant will 
reduce excess emissions to the maximum extent feasible. 

(6) During the period the variance is in effect, that the applicant will 
monitor or otherwise quantify emission levels from the source, if requested to do 
so by the district, and report these emission levels to the district pursuant to a 
schedule established by the district. 

(b) As used in this section, “public agency” means any state agency, board, or 
commission, any county, city and county, city, regional agency, public district, 
or other political subdivision. [Further stipulations of Subsection 42352.5 are 
not included in this technical manual.] 

42400 PENALTIES, CRIMINAL - MISDEMEANOR 

(a) Except as otherwise provided in Section 42400.1,42400.2, or 42400.3, any 
person who violates this part, or any rule, regulation, permit, or order of the state 
board or of a district, including a district hearing board, adopted pursuant to Part 
1 (commencing with Section 39000) to Part 4 (commencing with Section 
41500), inclusive, is guilty of a misdemeanor and is subject to a fine of not more 
than one thousand dollars ($1,000) or imprisonment in the county jail for not 
more than six months, or both. 

(b) If a violation under subdivision (a) with regard to the failure to operate a 
vapor recovery system on a gasoline cargo tank is directly caused by the actions 
of an employee under the supervision of, or of any independent contractor 
working for, any person subject to this part, the employee or independent con- 
tractor, as the case may be, causing the violation is guilty of a misdemeanor and 
is punishable as provided in subdivision (a). That liability shall not extend to 
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the person employing the employee or retaining the independent contractor, 
unless that person is separately guilty of an action that violates this part. 

(c) The recovery of civil penalties pursuant to Section 42402,42402-l, 
42402.2, or 42402.3 precludes prosecution pursuant to this section for the same 
offense. When a district refers a violation to a prosecuting agency, the filing of 
a criminal complaint is grounds requiring the dismissal of any civil action 
brought pursuant to this article for the same offense. 

(d) Each day during any portion of which a violation of subdivision (a) occurs 
is a separate offense. 

42400.1 PENALTIES, CRIMINAL - NEGLIGENCE 

(a) Any person who negligently emits an air contaminant in violation of any 
provision of this part or any rule, regulation, permit, or order of the state board or 
of a district pertaining to emission regulations or limitations is guilty of a misde- 
meanor and is subject to a fme of not more than fifteen thousand dollars ($15,000) 
or imprisonment in the county jail for not more than nine months, or both. 

(b) Any person who owns or operates any source of air contaminants in viola- 
tion of Section 41700 which causes actual injury, as defined in paragraph (2) of 
subdivision (d) of Section 42400.2, to the health or safety of a considerable 
number of persons or the public is guilty of a misdemeanor and is punishable as 
provided in subdivision (a). 

(c) Each day during any portion of which a violation occurs is a separate offense. 

(d) The recovery of civil penalties pursuant to Section 42402,42402-l, 
42402.2, or 42402.3 precludes prosecution pursuant to this section for the same 
offense. When a district refers a violation to a prosecuting agency, the filing of 
a criminal complaint is grounds requiring the dismissal of any civil action 
brought pursuant to this article for the same offense. 
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42400.2 PENALTIES, CRIMINAL - KNOWINGLY, DOCUMENT 
FALSIFICATION / FAILURE TO TAKE CORRECTIVE ACTION 

(a) Any person who emits an air contaminant m violation of any provision of 
this part, or any order, rule, regulation, or permit of the state board or of a 
district pertaining to emission regulations or limitations, and who knew of the 
emission and failed to take corrective action within a reasonable period of time 
under the circumstances, is guilty of a misdemeanor and is subject to a fine of 
not more than twenty-five thousand dollars ($25,000) or imprisonment in the 
county jail for not more than one year, or both. 

(b) For purposes of this section, “corrective action” means the termination of 
the emission violation or the grant of a variance from the applicable order, rule, 
regulation, or permit pursuant to Article 2 (commencing with Section 42350). If 
a district regulation regarding process upsets or equipment breakdowns would 
allow continued operation of equipment which is emitting air contaminants in 
excess of allowable limits, compliance with that regulation is deemed to be 
corrective action. 

(c) Any person who, knowingly and with intent to deceive, falsifies any 
document required to be kept pursuant to any provision of this part, or’any rule, 
regulation, permit, or order of the state board or of a district, is guilty of a 
misdemeanor and is punishable as provided in subdivision (a). 

(d) (1) Any person who owns or operates any source of air contaminants in 
violation of Section 41700 which causes actual injury to the health or safety of a 
considerable number of persons or the public, and who knew of the emission 
and failed to take corrective action within a reasonable period of time under the 
circumstances, is guilty of a misdemeanor and is punishable as provided in 
subdivision (a). 

(2) As used in this subdivision, “actual injury” means any physical injury 
which, in the opinion of a licensed physician and surgeon, requires medical 
treatment involving more than a physical examination. 

(e) Each day during any portion of which a violation occurs constitutes a 
separate offense. 

(f) The recovery of civil penalties pursuant to Section 42402,42402.1, 
42402.2, or 42402.3 precludes prosecution pursuant to this section for the same 
offense. When a district refers a violation to a prosecuting agency, the filing of 
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a criminal complaint is grounds requiring the dismissal of any civil action 
brought pursuant to this article for the same offense. 

42400.3 PENALTIES, CRIMINAL -WILLFULLY, INTENTIONALLY 

(a) Any person who willfully and intentionally emits an air contaminant in 
violation of any provision of this part or any rule, regulation, permit, or order of 
the state board or of a district, pertaining to emission regulations or limitations is 
guilty of a misdemeanor and is subject to a fine of not more than fifty thousand 
dollars ($50,000) or imprisonment in the county jail for not more than one year, 
or both. 

(b) The recovery of civil penalties pursuant to Section 42402,42402.1, 
42402.2, or 42402.3 precludes prosecution pursuant to this section for the same 
offense. When a district refers a violation to a prosecuting agency, the filing of 
a criminal complaint is grounds requiring the dismissal of any civil action 
brought pursuant to this article for the same offense. 

(c) Each day during any portion of which a violation occurs constitutes a 
separate offense. 

42401 PENALTIES, CIVIL - VIOLATING ORDER OF ABATEMENT 

Any person who intentionally or negligently violates any order of abatement 
issued by a district pursuant to Section 42450, by a hearing board pursuant to 
Section 4245 1, or by the state board pursuant to Section 41505 is liable for a 
civil penalty of not more than twenty-five thousand dollars ($25,000) for each 
day in which the violation occurs. 

(a) Except as otherwise provided in subdivision (b) or in Section 42402.1, 
42402.2, or 42402.3, any person who violates this part, any order issued pursu- 
ant to Section 423 16, or any rule, regulation, permit, or order of a district, 
including a district hearing board, or of the state board issued pursuant to Part 1 
(commencing with Section 39000) to Part 4 (commencing with Section 41500), 
inclusive, is strictly liable for a civil penalty of not more than one thousand 
dollars ($1,000). 
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(b) (1) Any person who violates any provision of this part, any order issued 
pursuant to Section 423 16, or any rule, regulation, permit, or order of a district, 
including a district hearing board, or of the state board issued pursuant to Part 1 ..~~~-~~~~~~..~.~-s~~~~~.3.~~4-~c~~~n~i~g with Section 4 1 5oo), 

inclusive, is strictly liable for a civil penalty of not more than ten thousand 
dollars ($10,000). 

(2) Where a civil penalty in excess of one thousand dollars ($1,000) for 
each day in which the violation occurs is sought, there is no liability under this 
subdivision if the person accused of the violation alleges by affirmative defense 
and establishes that the violation was caused by an act which was not the result 
of intentional or negligent conduct. In a district in which a Title V permit 
program has been fully approved, this paragraph shall not apply to a violation of 
federally enforceable requirements that occurs at a Title V source. 

(c) Each day during any portion of which a violation occurs is a separate offense. 

42402.1 PENALTIES, CIVIL - NEGLIGENCE OR ACTUAL INJURY 

(a) Any person who negligently emits an air contaminant in violation of this 
part or any rule, regulation, permit, or order of the state board or of a district 
pertaining to emission regulations or limitations is liable for a civil penalty of 
not more than fifteen thousand dollars ($15,000). 

Civil 
Negligence 

(b) Any person who owns or operates any source of air contaminants in viola- Owner 
tion of Section 41700 which causes actual injury, as defined in paragraph (2) of or 
subdivision (d) of Section 42400.2, to the health or safety of a considerable 
number of persons or the public is liable for a civil penalty as,provided in subdi- 

Operator 
is 

vision (a). Liable 

(c) Each day during any portion of which a violation occurs is a separate offense. 

42402.2 PENALTIES, CIVIL - KNOWINGLY, DOCUMENT 
FALSIFICATION, FAILURE TO TAKE CORRECTIVE ACTION 

(a) Any person who emits an air contaminant in violation of any provision of 
this part, or any order, rule, regulation, or permit of the state board or of a 
district pertaining to emission regulations or limitations, and who knew of the 
emission and failed to take corrective action, as defined in subdivision (b) of 
Section 42400.2, within a reasonable period of time under the circumstances, is 
liable for a civil penalty, of not more than twenty-five thousand dollars ($25,000). 

Civil 
Knowingly 
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Civil 
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(b) Any person who, knowingly and with intent to deceive, falsifies any 
document required to be kept pursuant to any provision of this part, or any rule, 
regulation, permit, or order of the state board or of a district, is subject to the 
same civil penalty as provided in subdivision (a). 

(c) Any person who owns or operates any source of air contaminants in viola- 
tion of Section 41700 which causes actual injury, as defined in paragraph (2) of 
subdivision (d) of Section 42400.2, to the health or safety of a considerable 
number of persons or the public, and who knew of the emission and failed to 
take corrective action, as defined in subdivision (b) of Section 42400.2, within a 
reasonable period of time under the circumstances, is subject to a civil penalty as 
provided in subdivision (a). 

(d) Each day during any portion of which a violation occurs is a separate offense. 

42402.3 PENALTIES, CIVIL - WILLFULLY AND INTENTIONALLY 

(a) Any person who willfully and intentionally emits an air contaminant in 
violation of this part or any rule, regulation, permit, or order of the state board, 
or of a district, pertaining to emission regulations or limitations, is liable for a 
civil penalty of not more than fifty thousand dollars ($50,000). 

(b) Each day during any portion of which a violation occurs is a separate offense. 

42402.5 PENALTIES, CIVIL - ADMINISTRATIVE 

In addition to any civil and criminal penalties prescribed under this article, a 
district may impose administrative civil penalties for a violation of this part, or 
any order, permit, rule, or regulation of the state board or of a district, including 
a district hearing board, adopted pursuant to Part 1 (commencing with Section 
39000) to Part 4 (commencing with Section 41500), inclusive, if the district 
board has adopted rules and regulations specifying procedures for the imposition 
and amounts of these penalties. No administrative civil penalty levied pursuant 
to this section may exceed five hundred dollars ($500) for each violation. How- 
ever, nothing in this section is intended to restrict the authority of a district to 
negotiate mutual settlements under any other penalty provisions of law which 
exceeds five hundred dollars ($500). 
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42403 PENALTIES, CIVIL - RELEVANT CIRCUMSTANCES 

(a) The civil penalties prescribed in Sections 39674,42401,42402,42402,2~,~~~~ ~2-~o~,.-~d ~~.~2.7.~~~~-b-easses~~~..~~..~~~~~~~~~. in.a clvil.action brought in 

the name of the people of the State of California’by the Attorney General, by any 
district attorney, or by the attorney for any district in which the violation occurs 
in any court of competent jurisdiction. 

(b) In determining the amount assessed, the court, or in reaching any settle- 
ment, the district, shall take into consideration all relevant circumstances, 
including, but not limited to, the following: 

1.” 

(1) The extent of harm caused by the violation. 
(2) The nature and persistence of the violation. 
(3) The length of time over which the violation occurs. 
(4) The fi-equency of past violations. 
(5) The record of maintenance. 
(6) The unproven or innovative nature of the control equipment. 
(7) Any action taken by the defendant, including the nature, extent, and time of 

response ofthe cleanup and constmction undertaken, to mitigate the violation 
(8) The fmancial burden to the defendant. 

Civil 
Penalties 

May Depend 
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42404.5 STATUTE OF LIMITATIONS FOR CIVIL ACTIONS 

Any limitation of time applicable to actions brought pursuant to Section 42403 
shall not commence to run until the offense has been discovered, or could 
reasonably have been discovered. 

42450 ORDERS OF ABATEMENT, DISTRICT BOARD: AUTHORITY, 
NOTICE AND HEARING 

The district board may, after notice and a hearing, issue an order for abatement 
whenever it finds that any person is constructing or operating any article, ma- 
chine, equipment, or other contrivance without a permit required by this part, or 
is in violation of Section 4 1700 or 41701 or of any order, rule, or regulation 
prohibiting or limiting the discharge of air contaminants into the air. 

In holding such a hearing, the district board shall be vested with all the powers 
and duties of the hearing board. Notice shall be given, and the hearing shall be 
held, pursuant to Chapter 8 (commencing with Section 40800) of Part 3. 
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601 TOXICS BACKGROUND 

According to the Condensed Chemical Dictionarv, a solvent is a “substance 
-capaWeofdQso&%rg another s%ibsfance (sate) fo form a umformTy dispersed 
mixture (solution) at the molecular or ionic size level.” A solvent used in a 
coating is a liquid or blend of liquids which are used to dissolve or disperse 
the film-forming particles and which evaporate during drying. A solvent may 
evaporate at a certain temperature and pressure, and in the process may release 
a toxic air contaminant. A toxic air contaminant (TAC) is defined as an air 
pollutant which may cause or contribute to an increase in mortality or in 
serious illness, or which may pose a present or potential hazard to human health. 

Even though TAC solvents are not the main focus in this manual (VOC 
solvents are--although many VOC solvents are also TAC solvents), solvent 
manufacturers and source users need to be aware that restrictions have been 
and will continue to be placed on toxic solvents used in various stationary 
source categories (e.g., solvents used in degreasing, dry cleaning, non-archi- 
tectural surface coatings, and printing) that could limit or prevent the use of 
such solvents in a district. In addition, when solvents are reformulated to 
comply with volatile organic compounds (VOC) regulations in certain solvent- 
use categories, it could be an economic and health risk to replace certain 
VOCs with compounds or elements that have been identified as TACs or 
which may be so designated in the future. 

In California, TACs have been identified using the process stipulated in 
Assembly Bill (AB) 1807 (Health and Safety Code Sections 39650 et. seq., 
Food and Agriculture Code Sections 14021 et seq.). In this process, the ARB 
and the Office of Environmental Health Hazard Assessment develop a com- 
prehensive report on the health risks associated with a compound or element. 
After public review and comment, the report is submitted to the Scientific 
Review Panel, a group of experts in various sciences. 

The final decision regarding a candidate substance is made by the ARB at a 
public hearing. After identification of toxic air contaminants, the control phase 
begins. During this phase, sources are evaluated to determine the necessity 
for controls. If found appropriate, control measures are developed by staff and 
submitted to the ARB to be considered for adoption into the California Code 
of Regulations (CCR). At the beginning of 1993, there were 18 substances 
which had been identified by the ARB as TACs (See Table 600.1 for a listing 
of them) and incorporated into Title 17 of the CCR, Section 9300. 
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However, this list was greatly expanded in 1993. With the signing into law of 
AI3 2728 in 1992, (see HSC Chapter 3.5, Article 2.5) substantial changes to 
the TAC Program were enacted. AI3 2728 requires specific actions to be 
taken by the ARB to achieve greater uniformity between the California and 
the federal air toxics programs. Al3 2728 requires the ARB to identify as 
TACs the 189 substances which the federal government has listed as hazard- 
ous air pollutants (HAPS) in the federal Clean Air Act Amendments (CAAA) of 
1990. 

As a consequence of the 1990 CAAA, the federal Environmental Protection 
Agency (EPA) published in the Federal Register of July 16, 1992, an initial 
list of 16 categories of major sources and 1 category of area sources that 
emitted HAPS for which new federal NESHAPS regulations containing MACT 
(maximum achievable control technology) standards would be promulgated. 
The major source categories contained 166 subcategories, and the area source 
category contained 8 subcategories. 

According to the CAAA, a major source is any stationary source or group of 
stationary sources located within a contiguous area that emits or has the 
potential to emit 10 tons per year of any HAP or 25 tons per year of any 
combination of HAPS. An area source category is any stationary source of 
HAPS that is not a major source, but the Administrator must also make the 
fmding that such a category or subcategory presents a threat of adverse effects 
to human health or the environment. By law, the EPA must promulgate a 
national emission standard for all of these sources by November 15,200O. 

However, if it is not feasible for the EPA Administrator to prescribe or en- 
force an emission standard (e.g. mg/m3, ppm, g/process rate) for control of a 
HAP, then the Administrator may, in lieu of, promulgate a design equipment, 
work practice, or combination standard. 

Promulgated federal emission standards become State airborne toxic control 
measures (ATCMs) under California’s AI3 2728. If the State has specified an 
emission standard more stringent then the federal standard, then the State 
standard shall prevail. The USEPA may independently enforce the federal 
standard. itself under federal law. The ARB may also revise the federal stan- 
dard if it is not as stringent as required by State law, or the ARB may seek 
equivalency of its ATCM standards where it believes that is possible. For 
compounds or substances with no federal emissions standard, ATCMs may 
still be adopted following the original Al3 1807 State process. 
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A list of the 189 federal HAPS, including the 18 substances previously identified 
by the ARB as TACs in California, is presented in Appendix D. Due to the 
length of the list, it is not included here. Solvent-use categories which should be L-.. .-.--. ..-.. ofinterest to soIvent usersbecause tI%y~are~c~uWZly regulated, to some degree, 
by the federal EPA, the ABB, or both are: dry cleaning, degreasing, non-archi- 
tectural surface coatings (aerospace coatings and magnetic tape manufacturing). 
Future EPA NESHAPS regulations to be promulgated that affect solvents used 
by stationary sources include 12 more source-coating and two printing-operation 
regulations. A short discussion of the current regulations affecting solvent-use 
categories is presented in the following subsections. 

Table 600.1 
Toxic Air Contaminants Identified by ARB 

Asbestos Benzene 
Carbon Tetrachloride Chloroform 
Dioxins Ethylene Dibromide 
Ethylene Oxide Formaldehyde 
Methylene Chloride Nickel 
Trichloroethylene Vinyl Chloride 

Cadmium 
Chromium VI 
Ethylene Dichloride 
Inorganic Arsenic 
Perchloroethylene 
1,3-Butadiene 

602 DEGREASING WITH HALOGENATED SOLVENTS 

As of August 1995, six of the toxic substances listed in Appendix D have 
had a control measure promulgated by the federal EPA that regulates their 
use in solvent cleaning operations (degreasing). These compounds are: 
carbon tetrachloride, chloroform, perchloroethylene, 1 ,1 , 1 -trichloroethane 
[methyl chloroform], trichloroethylene, and methylene chloride. The control 
measure that regulates these compounds is EPA’s National Emission Stan- 
dard for Halo-enated Solvent Cleaning, promulgated by the EPA in final 
form on December 2, 1994 and becoming effective as an ATCM in Califor- 
nia on the same date, since State law mandates this action [H&SC Section 
39658 (b)(l)]. 

List of 
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In general, the provisions of the USEPA/ARE3 degreasing regulation require 
a decision by the source on what control option to adopt (available options 
are detailed in the regulation) and the submittal or attainment of: 

1) an initial notification letter to the USEPA with specified information 
that essentially says that the source is affected by the regulation, 

2) an initial compliance report with specified information that essentially 
says the source is in compliance with all applicable requirements, 

3) an annual compliance report that says the source was in compliance 
with the requirements for the past year, 

4) an exceedance report every six months that says whether or not any of 
the required monitored parameters were exceeded in that time frame, and 

5) compliance with emission, design, and/or work practice standards by 
specified dates. 

The regulation applies to (1) owners or operators of solvent cleaning ma- 
chines where the solvent used contains 5 percent or more by weight of any 
combination of the solvents identified on the previous page, (2) solvent 
cleaning machines that feature cold-solvent cleaning and batch-vapor and in- 
line cleaning. The regulation also has somewhat different reporting due 
dates and compliance dates with emission, design, and work practice stan- 
dards for existing and new solvent-cleaning machines. USEPA’s Guidance 
Document for the Halogenated Solvent Cleaning: NESHAP (without appen- 
dices because of its large size) is presented in Appendix E to assist you in 
complying with the NESHAPS rule for halogenated solvents. The rule itself 
is presented in Appendix F. 

We did not believe it necessary to provide process and control or inspection 
information on this NESHAPS rule since this would essentially duplicate similar 
information already provided in this solvent cleaning (degreasing) manual for 
non-halogenated solvents. Many of California’s air pollution and air quality 
management districts have degreasing rules, and these districts will probably 
amend these rules to some extent to make them compatible with the NESHAPS 
halogenated solvent cleaning rule. 
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603 DRY CLEANING WITH PERCHLOROETHYLENE 

Perchloroethylene is both a VOC and a toxic solvent used in the dry cleaning L~uw..f~g.~a~Es -m~.afieT..~~~~cs~ ..BBa. ~e-fe.er~.EpA-m~~e 

California ARB have adopted measures to control its emissions. The AIW 
published a source information manual in October 1993 that contained detailed 
information on the dry cleaning process, solvents used in dry cleaning 
(Stoddard, perchloroethylene, CFC-113), how to inspect dry cleaning facilities, 
plus overviews of (1) local California district rules that regulated drycleaning as 
a source of VOC emissions and (2) of the federal and California dry cleaning 
rules that regulated drycleaning as a source of toxic, perchloroethylene emis- 
sions. You may wish to review this document. The CAP also has a handbook 
for dry cleaning. It is available in both the English and the Korean languages. 

On July 6,1995, the ARB submitted to the federal EPA an application to imple- 
ment and enforce the ARB’s ATCM for perchloroethylene dry cleaning opera- 
tions in lieu of the federal National Perchloroethvlene Air Emissions Standards 
for Drv Cleaning: Facilities. The AREG application, however, applies only to 
area sources, leaving intact the provisions of the perchloroethylene NESHAPS 
rule that apply to major sources. If approved by the USEPA, major perchloroet- 
hylene dry cleaning facilities would have to comply with the federal rule and the 
ARB’s ATCM, whereas area sources would only have to comply with the 
California rule. 

ARB 
Equivalency 
Application 

604 COATING OPERATIONS 

The coatings used by industrial stationary sources to cover some kind of product 
typically feature solvents to dissolve and disperse the resins and pigments found 
in the coating. Other solvents in coating operations are used to clean the product 
before it is coated and to clean the coating equipment after the coating is ap- 
plied. Many of the solvents used in coating operations are VOCs, and some of 
these, in turn, release emissions that are TACs. Currently, we are concerned 
with two coating source categories that recently have had a final NESHAPS rule 
promulgated by the federal EPA. Many other coating source categories, as 
noted earlier, will have their own NESHAPS rules promulgated between now 
and the year 2001. The currently released NESHAPS rules are for aerospace 
coatings and for magnetic tape manufacturing. A short discussion of the regula- 
tions affecting these coating source categories is presented in the following 
subsections. 
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604.1 AEROSPACE COATING OPERATIONS 

The new federal NESHAPS rule regulating the release of toxic emissions from 
aerospace coating operations is entitled National Emission Standards for Aero- 
snace Manufacturing: and Rework Facilities, promulgated in the Federal Regis- 
ter in fmal form on September 1, 1995. Such facilities produce or repair aero- 
space vehicles or vehicle parts, such as airplanes, helicopters, space vehicles, 
rockets, and missiles. Coating processes that the rule addresses include cleaning 
operations, primer and topcoat coating operations, depainting operations, and 
chemical milling maskant operations. According to the USEPA “Fact Sheet” on 
the aerospace coatings rule, “Most of the control requirements outlined in the 
fmal rule are based on pollution prevention operations instead of end of pipe 
controls.” Solvents used in these operations and that release TACs into the 
atmosphere are methylene chloride, toluene, xylene, methyl ethyl ketone 
(MEK), ethylene glycol, and glycol ethers. 

A few California districts (e.g., San Diego, South Coast, Bay Area) have rules 
regulating VOC emissions from solvents used in aerospace coating operations. 
These rules have similarities and differences with the new federal NESHAPS 
rule on aerospace coatings. For example, as far as similarities go, both rules 
limit primer and topcoat VOC or TAC content levels (lbs/gal) to the same level, 
have vapor pressure limitations for cleaning solvents, allow similar applications 
methods, have limitations on the VOC or TAC content of maskants, require 
cleaning solvents or solvent-laden rags to be stored in closed containers, allow 
the use of control equipment to achieve the emissions allowed, etc. 

As far as differences go, the NESHAPS rule, in part, prohibits any organic 
HAPS to be released during the depainting process unless add-on control tech- 
nology is used, has stricter HAP limits for the content of maskants, and requires 
topcoats and primers to be applied in a booth or hanger equipped with airflow 
over the part or assembly being coated, and that airflow must then be exhausted 
through a dry particulate filter or waterwash system. The NESHAPS rule also 
has reporting requirements not in the VOC rules. 

In July 1990, the ARB published a process and control manual on aerospace 
coating operations using VOCs entitled Aerosnace Coating Onerations. This 
manual contained detailed information on the aerospace coating processes, 
controls used, how to inspect aerospace coating facilities, and the district VOC 
rules used to regulate such operations. This manual is scheduled for updating in 
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.the State fiscal year 1995-96, and will include a chapter on toxics. However, 
most of the information in it now should still be useful to any person needing to 
inspect an aerospace coating source (such as government-agency or source 
inspectors) or other i~i~~d~S-~~~~~~~d-~~-the topic. ForspeZfif~NESHAPS~ 
requirements, however, the interested party should refer to the already identified 
NESIIAPS rule. 

As already noted, a few California districts have VOC rules that apply to aero- 
space coating operations. It is possible that these districts will amend these rules 
to make them compatible with the federal NESHAPS rule, or they may simply 
enforce the aerospace/NESHAPS MACT rule along with the VOC rules. 

604.2 MAGNETIC TAPE COATING OPERATIONS 

The new federal NESHAPS rule regulating the release of toxic emissions from 
magnetic tape manufacturing is entitled National Emissions Standard for Maa- 
netic Tane Manufacturing Onerations, promulgated in the Federal Register on 
December 15, 1994. Affected facilities include those sources manufacturing 
audio and video cassettes and computer diskettes. According to the EPA Fact 
Sheet on the rule, “the air toxic emissions [addressed in the rule] predominantly 
come from solvents used in the coating operation and cleaning of equipment. 
Some particulate air toxic emissions may come from the transfer of magnetic 
particles to the coating.” The solvent TAC “emissions result from the evapora- 
tion of solvents from the (1) storage tanks, (2) coating mix preparation area, (3) 
coating application/flashoff area, (4) drying oven, (5) packaging and labeling 
operations, (6) waste handling area, (7) cleaning activities, and (8) piping fit- 
tings.” The TAC solvents involved to the greatest extent in magnetic tape manu- 
facturing processes are methyl ethyl ketone (MEK), toluene, and methyl isobutyl 
ketone (MIBK). 

Other TACs involved in the magnetic tape manufacturing process are toluene di- 
isocyanate, ethylene glycol, methanol, xylenes, chromium and cobalt com- 
pounds (as particulates), ethyl benzene, and acetaldehyde. For major sources, 
the rule has control requirements, a limit on the usage of air toxics, and reporting 
and recordkeeping requirements: The federal EPA Fact Sheet summarizing the 
rule requirements is presented in Appendix G. 

The California Air Resources Board (ARB) has no air toxic control measure 
(ATCM) for magnetic tape manufacturing operations, although a few of 
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Controls 
for 
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California’s air pollution control and air quality management districts (e.g. the 
Bay Area and the South Coast districts) do have rules regulating VOCs from 
paper, fabric, and film coating operations. It is the film-coating portions of these 
ruIes that bear upon magnetic-tape manufacturing operations. However, these 
districts’ rules don’t appear to be as encompassing as the new federal NESHAPS 
rule for magnetic tape manufacturing operations. 

Controls identified by the new NESHAPS rule to limit the release of-toxic 
solvent emissions into the atmosphere include incinerators, carbon adsorbers, 
condensers, and wastewater treatment devices. The identified control in the rule 
to limit the release of toxic particulates (chromium and cobalt compounds) is a 
baghouse. The ARB has published several technical source manuals describing 
the control and inspection processes associated with each of these types of 
equipment. These manuals are entitled Incinerators (Sept. 1993), Barrhouses 
(June 1991), VOC Control Devices. Scrubbers (published May 1995 and includ- 
ing information on carbon adsorption and condensers), and Petroleum Refining 
(published July 1994 and including information on wastewater treatment). 

The ARB staff expect that sometime in the future a separate source manual 
about the magnetic tape manufacturing process will probably be developed and 
published that includes process, control, rule, and inspection information specifi- 
cally related to the magnetic-tape manuf?acturing operation. Until then, the 
above referenced manuals should provide very useful information to agency and 
source inspectors on the nature of inspections and controls associated with the 
magnetic-tape manufacturing process. 

605 ADDITIONAL HEALTH INFORMATION 

Additional health information pertaining to toxic air contaminants may be 
obtained by writing to: Air Resources Board, Stationary Source Division, P.O. 
Box 2815, Sacramento, CA 95812. 
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The definitions presented for the following terms and equipment are 
provided to assist the user of this manual to gain a general understand- 
ing degreasing operations. These definitions are generally accepted by 
regulatory agencies and the degreasmg mdustry, but may differ slightly from 
specific district rule interpretations. These definitions are not provided for 
rule interpretation. Those interpretations should be made through your 
formal rule interpretation process. 

Absorption - An attraction between a liquid and a gas. The process of 
removing a gas pollutant by dissolving the pollutant in a liquid. 

Active Solvent - A liquid which can dissolve a substance when used 
alone. 

Adsorption - An attraction between a solid and a gas, or a solid and a 
liquid, when they are in contact. Drinking up a liquid or gas pollutant, 
done by a solid surface. Carbon adsorbing VOC from an air stream. 

Air Blanket - The layer of air inside the solvent cleaning machine freeboard 
which extends from the solvent/air interface to the top coil of the freeboard 
refrigeration device. The center of the air blanket is equidistant from the 
sides and from the top and bottom of the air blanket. 

Aliphatic Solvent - VOC primarily comprised of straight chain hydrocar- 
bons. Includes mineral spirits, kerosene, and hexane. 

Aromatic Solvents - VOCs which contain an unsaturated ring of carbon 
atoms, including benzene, naphthalene, anthracene and their derivatives. 
Toluene (toluol) and xylene (xylol) are commonly used aromatics. 

ASTM - American Society for Testing and Materials 

ATCMs - Air toxic control measures. 

Atomization - The formation of tiny liquid droplets from spray. 

Automated Parts Handling System - A mechanical device that carries all 
parts and parts baskets at a controlled speed, from the initial loading of the 
soiled parts through the removal of the cleaned parts. These include, but are 
not limited to, hoists and conveyors. 
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Banking - A system of recording qualified emission reductions for later 
use in bubble, offset, or netting transactions. 

Batch-Loaded (Batch) Cleaning Machine - A solvent cleaning machine in 
which individual parts or a set of parts move through the entire cleaning 
cycle before new parts are introduced into the machine. 

Bi-Parting Cover - An automatic cover that consists of two halves that slide 
horizontally when the cover is being opened or closed. It can be closed 
while parts are in the solvent cleaning machine. 

Bubble - A trade-off emission assessment system in which existing 
sources propose alternative means to comply with a set of emission limita- 
tions. Under the bubble concept, sources can control more than required at 
one emission point, where control costs are relatively low, in return for a 
comparable relaxation of controls at a second emission point where costs 
are high. 

Carbon Adsorber - An add-on control device that uses activated carbon 
to adsorb VOCs from a gas stream. The VOCs are later recovered from 
the carbon, usually by steam stripping. 

Carburetor Cleaning Machine - A small maintenance solvent cleaning 
machine or parts washer that uses room temperature liquid solvent and 
solvent blends to clean parts (typically carburetors.) It has a water layer 
over the solvent that provides control of emissions. Carburetor cleaning 
machines typically consist of a pail containing the solvent and water layer, a 
basket in which parts are placed, and a gasketed cover containing a motor 
which rotates the basket. 

Chemical Maskants - Coatings which are applied to a component to 
protect an area when performing chemical milling, anodizing, aging, bond- 
ing, plating, etching, and/or other chemical surface operations on the 
component. 

Chlorinated Solvents - Organic solvents which contain chlorine. Includes 
1 , 1,l trichloroethane and methylene chloride. 
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Clean Liquid Solvent - Fresh, unused solvent, or used solvent that has been 
filtered, skimmed, and/or distilled to remove soils (e.g., skimmed of oils or 
sludge and strained of metal chips.) 

Clean-Up of Equipment - Soil removal from equipment such as at the 
end of shift operations. Clean-up solvents are subject to requirements 
designed to minimize solvent emissions. 

Closed Containers - Containers closed to the atmosphere. All containers 
should be tightly sealed, and all openings, including bungholes, should be 
sealed as well. 

Cold Cleaning Machine - Any batch loaded solvent cleaning spray sink, dip 
tank or other device containing and using non-boiling liquid solvent to clean 
or remove soils from the surfaces of any part or item. 

Condenser Equipment: Any equipment, such as condenser coils or water 
jacket, used to condense solvent vapor in a vapor degreaser. 

Condenser Flow Control Device (Switch) - A control device, usually 
equipped with a temperature sensor and manual reset response switch, which 
turns off the sump heater if the condenser water fails to circulate or the 
temperature of the water rises above the designated operating temperature. 

Control Technique Guidelines - EPA documents to assist states in defin- 
ing reasonably available control technology (RACT) for major sources of 
VOCs. These documents provide information on the economic and tech- 
nological feasibility of available techniques. In some cases limits are 
suggested for VOC emissions. 

Conveyorized Solvent Cleaner - Any continuously loaded solvent cleaning 
tank or other device using boiling or non-boiling solvent to clean or remove 
soils, oils, dirt, and greases from the surface of any part or item. 

Corrosion - The deterioration of metal or of concrete by chemical or 
electrochemical reaction resulting from exposure to weathering, moisture, 
chemicals, or other agents in the environment in which it is placed. 

Cover - A lid, top or portal cover for a solvent cleaning machine. Types of 
covers include but are not limited to bi-parting, roll-top, and hinged covers. 
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Criteria Pollutant - A pollutant for which a criteria document has been 
issued, as described by Section 108 of the Clean Air Act. Criteria pollut- 
ants are nitrogen dioxide, sulfur dioxide, ozone, particulate matter, carbon 
monoxide, and lead. A national ambient air quality standard (NAAQS) 
exists for each criteria pollutant. 

Density - Measure of mass per unit of volume, i.e. grams per liter and 
pounds per gallon. One pound per gallon approximately equals 119.8 
grams per liter. Density used for general solvent is 882 g/l or 7.36 lb/gal. 

Designated Pollutant - A pollutant that is not a criteria pollutant (as 
described in Section 108 of the Clean Air Act) or a hazardous air pollutant 
as described in Section 112 of the Clean Air Act, but for which new 
source performance standards (NSPS) exist. Section 11 Id of the Clean Air 
Act requires states to control these pollutants. Designated pollutants are 
acid mist, total reduced sulfur (TRS), and fluorides. 

Dip Cleaning - The process in which an object is immersed in a solution 
containing the solvent and then withdrawn. 

Downtime Mode - The time period when the machine is turned off. 

Dwell - The period of time when parts are held within the freeboard area of the 
solvent cleaning machine after cleaning, to allow’solvent to drain from the parts 
back into the machine. 

Exempt Compounds - Many district rules exclude these compounds 
within the definition of “volatile organic compound” because they are not 
precursors to ozone formation. Excluded compounds are: methane, carbon 
monoxide, carbon dioxide, carbonic acid, metallic carbides, metallic car- 
bonates, ammonium carbonate, methylene chloride, l,l, 1 trichloroethane 
(methyl chloroform), 1,1,2 trichlorotrifluoroethane (CFC- 113), 
trichlorofluoromethane (CFC-1 l), dichlorodifluoromethane (CFC-12), 
dichlorotetrafluoroethane (CFC- 114), chloropentafluoroethane (CFC- 115), 
trifluoromethane (CFC-23), and chlorodifluoromethane (CFC-22). 
The SCAQMD and a few other districts specify a separate definition for 
exempt compounds in the text of the prohibitory rule. In calculating the 
VOC content of a solvent, exempt compounds and water are excluded and 
are not considered to be part of the solvent. Note: Many exempt com- 
pounds may contribute to upper atmosphere ozone destruction, and some 
are being investigated as possible toxic air contaminants. 
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Explosive Limits - Range of vapor concentrations that will burn in air. A 
flame will not be sustained at a vapor concentration below the lower 
explosive limit (LEL) or above the upper explosive limit (UEL). 

Flash Point - Temperature at which enough flammable vapors will evapo- 
rate from a material to ignite in contact with an open flame or spark. 

Floor Sweep - A vapor collection duct designed to capture vapors that are 
heavier than air and collect along the floor. 

Freeboard Height - 

Cold Cleaner - The distance from the solvent level to the top of the 
degreaser. 

Vapor Solvent Cleaner - The distance from the solvent/air interface to 
the top of the degreaser. 

Conveyorized Solvent Cleaner - The distance from the solvent level or 
solvent/air interface to the lowest opening in the degreaser. 

Freeboard Ratio: The freeboard height divided by the smaller of the inside 
length or the inside width dimension of the solvent cleaner. 

Freeboard Refrigeration Device (Refrigerated Freeboard Chiller): Any 
equipment mounted above the condenser equipment which carries a refrigerant 
to provide a chilled air blanket above the solvent vapor to reduce emissions from 
a vapor degreaser. 

Hand Application Method - Application of solvents by manually held, 
non-automatic equipment. Such equipment includes paint brush, hand 
roller, trowel, spatula, dauber, rag, and sponge. 

HAP - See hazardous air pollutant. 

High Boilers - Solvents with boiling points above 212 degrees F (Tail-end 
solvents). 
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Hoist - A mechanical device that carries the parts basket and the parts to be 
cleaned from the loading area, into the solvent cleaning machine, and to the 
unloading area at a controlled speed. A hoist can be manually operated or can 
be programmed to cycle parts through the cleaning cycle automatically. 

Hood - A partial enclosure or canopy for capturing and exhausting, by 
means of a draft, the organic vapors or other fumes rising from a process. 

Hood Capture Efficiency - The emissions from a process that are cap- 
tured by the hood and directed into the control device, expressed as a 
percentage of the total emissions from that process. 

Hot Vapor Recycle - A solvent vapor cleaning machine in which parts are 
cleaned using superheated solvent vapor that is recirculated in the vapor zone. 

Hydrocarbon Solvent - A solvent based on VOCs obtained from petro- 
leum and coal tar, and containing only compounds of carbon and hydro- 
gen. Includes aliphatic, aromatic, and napthenic solvents. 

Idling Mode - The time period when a solvent cleaning machine is turned on 
but is not actively cleaning parts. 

Initial Boiling Point - The boiling point of a solvent as defined by ASTM D- 
1078-86. 

In-Line or Continuous Cleaning Machine - A cold or vapor solvent cleaning 
machine that uses an automated parts handling system, typically a conveyor, to 
provide a continuous supply of parts to be cleaned. These units are fully en- 
closed except for the conveyor inlet and exit portals. 

Leak - Three or more drops of liquid solvent per minute 

Leak-Proof Coupling - A threaded or other type of coupling which prevents 
solvent from leaking while filling or draining from/to the cleaning machine. 

Lip Exhaust - A device installed around the top of the opening of a solvent 
cleaning machine that draws in air and solvent vapor emissions and ducts them 
away from the solvent cleaning area. 

Low Boilers - Solvents with boiling points less than 122 degrees F and 
usually with high evaporation rates. Sometimes called front-end solvents. 
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Make-Up Solvent - Solvent added to the solvent cleaning operation to replace 
solvent lost through evaporation or other means. 

Maskant - A coating applied directly to metal parts components to protect 
surface areas during chemical milling, anodizing, aging, bonding, plating, 
etching, and/or other chemical surface operations on the component. 
Maskants usually consist of styrene-butadiene polymer, additives, and a 
perchloroethylene or toluene solvent base. 

Material Safety Data Sheet (MSDS) - Information provided to users by 
chemical manufacturers, concerning the hazards of specific materials. The 
format is specified by the federal Occupational Safety and Health Adminis- 
tration (OSHA) in Title 29, Sections 19151917, of the Code of Federal 
Regulations. 

Middle Boilers - Solvents with boiling points in the range of 122 to 212 
degrees F (Middle Solvent). 

Montreal Protocol - An agreement negotiated in 1987 and modified in 
1990 by the international community of scientists and environmental 
leaders. The agreement limits the production and consumption of some 
chemicals regarded as depleters of the ozone layer in the upper atmosphere 
and completely phases out some of them by January 1, 2000. 

NESHAP - National Emission Standards for Hazardous Air Pollutants. 

Non-Photochemically Reactive - Solvents or blends of solvents which do 
not meet the definition of photochemically reactive in general organic 
solvent regulations. Not to be confused with exempt compounds, non- 
precursors, and non-reactive compounds. 

Non-Precursor - See Exempt Compounds 

Non-Volatile Content - Ingredients of a substance which are left behind 
after drying on the surface to which the substance has been applied. 
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OSHA - Occupational Safety and Health Administration. 

Oxygenated Solvents - VOC which contains oxygen in addition to carbon 
and hydrogen. Includes alcohols, esters, ketones, and ether-alcohols. 

Ozone - An oxygen molecule composed of three oxygen atoms. It is a 
component of photochemical smog, and its concentration in the air is 
regulated by pollution control laws. It is a pollutant that meets the criteria 
of Section 110 of the Clean Air Act. 

Photochemically Reactive Solvent (PCR) - Any solvent with an 
aggregate of more than 20 percent of its total volume composed of the 
chemicals classified below or which exceeds any of the following indi- 
vidual percentage composition limitations, by total volume of solvent; 
(a) A combination of hydrocarbons, alcohols, aldehydes, ethers, esters or 

ketones having an olefinic or cycloolefinic type of unsaturation, except 
perchloroethylene; 5 percent; 
(b) A combination of aromatic compounds with eight or more carbon 

atoms per molecule, except ethylbenzene, methyl benzoate and phenyl 
acetate; 8 percent; 
(c) A combination of ethylbenzene, ketones having branched hydrocar- 

bon structures, trichloroethylene, or toluene; 20 percent. 

Whenever any organic solvent or any constituent of an organic solvent 
may be classified from its chemical structure into more than one of the 
above groups of organic compounds, it shall be considered as a member of 
the most reactive chemical group--that is, that group having the least 
allowable percent of the total volume of solvents. 

This definition is used in the general organic solvent rules and should not 
be confused with volatile organic compounds. Most metal parts and 
products rules do not use this definition, but operations that are exempted 
from metal parts rules may be subject to the general organic solvent rule. 
Also, some clean-up, storage, and thinning may be subject to the general 
organic solvent rule. 

Precursor - See Volatile Organic Compound. 
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Primary Condenser - A series of circumferential cooling coils on a vapor 
cleaning machine through which a refrigerant is circulated or recirculated to 
provide continuous condensation of rising solvent vapors, thereby creating a d.~.~trolI~d..vapor zone ~~~~~-prevents. vapors .f~~~ esc~~~~g.~~~ ma;i~ii-ie; 

Reactive Organic Compoudd (ROG) - See Volatile Organic Compound. 

Remote Reservoir - A cold cleaner with a tank which is completely en- 
closed except for a solvent return opening no larger than 100 square centi- 
meters, which allows used solvent to drain into it from a separate solvent 
sink or work area and which is not accessible for soaking workloads. 

Soils - Contaminants to be removed from parts being cleaned. Soils include 
grease, oils, waxes, metal chips, carbon deposits, fluxes, and tars. 

Solvency - The degree to which a solvent holds a substance in solution. 

Solvent - A liquid or blend of liquids used to dissolve or disperse a film 
of soils and which evaporates during drying. The term includes terpenes, 
hydrocarbons, oxygenated solvents, furans, nitroparaffins, ketones, alco- 
hols, and chlorinated solvents. A “true” solvent is a single liquid which 
can dissolve soils. Some definitions exclude aqueous cleaning agents. 

Solvent/Air Interface - For a vapor cleaning machine, the location of con- 
tact between the concentrated. solvent vapor layer and the air. For a cold 
cleaning machine, it is the surface area of the liquid solvent that is exposed 
to the air. 

Solvent Level Control Device - A control device which turns off the sump 
heater if the solvent level in the degreaser drops below a specified level. 

Specific Gravity - Weight of given volume of any substance compared 
with the weight of an equal volume of water. Relative density. 

Spray Booth - An enclosed, ventilated area used for spraying. 

Spray Equipment Control Device (Safety Switch) - A control device 
consisting of a manually reset switch which shuts off the spray pump if the 
vapor level drops below a specified level. 
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Stripper - A volatile liquid applied to remove soil, maskant for chemical 
processing, or paints. Most strippers are formulated with methylene chlo- 
ride, a powerful solvent agent. Methylene chloride has been identified as a 
toxic air contaminant. 

Sump - The part of a solvent cleaning machine where the liquid is located. 

Sump Heater Coils The heating system on a vapor cleaning machine which 
uses steam, electricity, or hot water to boil the liquid solvent. 

Sump Heater Control Device - A control device which turns off the sump 
heater if the solvent temperature rises above a specified level. 

Superheated Vapor System - Employing the use of heating coils that boil 
liquid solvent and generate solvent vapors that are heated to temperatures that 
are more than 1.5 times greater than the solvent boiling point. 

TAC - See toxic air contaminant. 

Texture - The structural quality of a surface. 

Thinning - Adding volatile liquid to reduce the viscosity of the substance. 
This liquid may be solvents, diluents, or mixtures of both. Also may be 
called reducing or “adding make-up solvent.” 

Threshold Limit Value (TLV) - Maximum allowable airborne concentra- 
tion of a compound for personnel exposure on a daily basis. TLVs are the 
concentrations that nearly all workers can breathe for an eight-hour day 
without harm. 

Toxic Air Contaminants (TACs) - Those air pollutants that may cause or 
contribute to an increase in deaths or serious illness or that may pose a 
present or future hazard to human health as listed by the Air Resources 
Board. Potentially toxic air contaminants are also listed as: substances 
currently under review, scheduled for review, or nominated for review; and 
those compounds for which health effects information is limited or not yet 
sufficient to support current review. 
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Ultrasonics - Enhancement of the cleaning process by agitation of liquid sol- 
vents with high frequency sound wave vibrations. 

-- -Va~~-So~ent-e-~-;B;miy-so~e~-c~~~~ ckans throql~the condensa~ 
tion of hot solvent vapor on colder workloads. 

Vapor Level Control Device (Thermostat/Switch) - A control device, usually 
equipped with a temperature sensor and manual reset response switch, which 
turns off the sump heater if the temperature above the air/vapor interface rises 
above the designed operating level. 

Viscosity - The property of a fluid whereby it tends to resist relative 
motion within itself. A thick liquid such a syrup has a high viscosity. 
Viscosity is often measured using an efflux type cup which gives the time 
required for a given quantity of liquid to flow through a hole in the bottom 
of the metal cup at a given temperature. (See Zahn Cup). 

Wipe Cleaning - The removal of dirt and deposits by physically rubbing 
surfaces with a cloth. Wipe cleaning operations are subject to specific 
requirements designed to minimize evaporative solvent emissions. 

Volatile Organic Compound (VOC) - Any compound of carbon which 
may be emitted to the atmosphere during the application of and or subse- 
quent drying or curing of coatings, excluding exempt compounds which 
are defined as methane, carbon monoxide, carbon dioxide, carbonic acid, 
metallic carbides, metallic carbonates, ammonium carbonate, methylene 
chloride, 1, 1, 1 trichloroethane (methyl chloroform), 1, 1, 2 trichlorotrif- 
luoroethane (CFC-113), trichlorofluoromethane (CFC-1 l), dichlorodifluo- 
romethane (CFC-12), dichlorotetrafluoroethane (CFC-114), 
chloropentafluoroethane (CFC-115), trifluoromethane (CFC-23), and 
chlorodifluoromethane (CFC-22) (also see Exempt Compounds). The 
exact listing of compounds may vary. Some districts use the terms 
“precursor” or “reactive organic compound” to denote VOC. During the 
calculation of the VOC content of the coating, these exempt compounds 
and water are excluded and are not considered to be part of the coating. 
As a note, many of these compounds which are listed as exempt com- 
pounds may contribute to upper atmosphere ozone destruction. Other 
exempt compounds are being investigated as possible toxic air contami- 
nants. Carbon dioxide is a primary pollutant considered to be a “Green- 
house gas” which may contribute to global warming. 
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GLOSSARY 

Volatile Solvent - Any solvent that is not a low volatility solvent. 

Volatility - The tendency of a liquid to evaporate. Liquids with high 
boiling points tend to have low volatility, and vice versa. 

Waste Solvent Residue - Material which may contain dirt, oil, metal particles, 
and/or other waste products concentrated after heat distillation of the waste 
solvent either in the solvent cleaner itself or after distillation in a separate still. 

Water Cover - A layer of water in a batch cold cleaning machine which floats 
above the denser solvent and provides control of solvent emissions. 

Wipe Cleaning - The method of cleaning which utilizes a physical rubbing 
process to remove contaminants from surfaces. 

Working Mode - The time period when the solvent cleaning machine is turned 
on and is actively cleaning parts. 

Workload - The objects put in a cleaner for the purpose of removing oil, grease, 
soil, coating, dirt or other undesirable matter from the surface of objects. 
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AN EXECUTIVE SUMMARY 

OF 

ALTERNATIVE CONTROL TECHNIQUES 

[Extracted from a USEPA report, Alternative Control Technicrues 

Document--Industrial Cleanina Solvents.] 

Congress, in-the Clean Air Act Amendments of 1990 (CAAA), 

supplemented previous mandates regarding control of ozone in 

nonattainment areas. A new Subpart 2 was added to Part D of 

Title I. Section 183(c) of the new Subpart 2 provides that: 

. . . the Administrator shall issue technical documents which 
identify alternative controls for all categories of 
stationary sources of volatile organic compounds . . . which 
emit, or have the potential to emit 25 tons per year or more 
of such air pollutant. 

This report provides, alternative control techniques (ACT) for 

State and local agencies to consider for incorporating in rules 

to limit emission of volatile organic compounds (VOC's) that 

otherwise result from industrial cleaning with organic solvents. 

A variety of cleaning solvents are used by industry to 

remove contaminants such as adhesives, inks, paint, dirt, soil, 

oil, and grease. Parts, products, tools, machinery, equipment, 

vessels, floors, walls, and other work areas are cleared for a 

variety of reasons including housekeeping, safety, operability, 

and to avoid product contamination. Solvents are used in 

enormous volumes and a portion of evaporates during use, making 

cleaning fluids a major source of emissions of VOC. Data 

collected by EPA show nationwide usage of VOC solvent from only 

six industries is about 380,000 megagrams per year (Mg/yr) 

(410,000 tons per year [tons/yrl). Less comprehensive data from 
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other sources suggest total VOC solvent usage 'for cleaning by all 

U.S. industry is more than 1 million tons each year. 

On average, 25 percent or more of the solvent that was used 

for cleaning purposes by the six industries (automotive, 

electrical equipment, metal furniture, photographic supplies, 

packaging, and magnetic tape) used for the study was lost by 

spillage or evaporation. This value varied significantly among 

industries depending on the type of cleaning performed. 

The study of the six industries initially tried to 

quantitatively evaluate sources of evaporative emissions of VOC 

from solvents used as cleaning agents. The plan was to: 

1) examine cleaning "activities" such as wiping, spraying, and 

dipping to identify the most efficient options and 

2) quantify the potential emission reductions and associated 

costs if use of the more efficient were widely mandated. 

This approach was not successful because data to support the 

necessary level of detail simply was not available. As a result, 

the Agency was unable to identify baseline emission levels, 

emission reductions or costs associated with this approach. 

Subsequently, information was requested from industry using 

a different strategy. This time, respondents were asked to 

provide usage and waste information for objects or processes that 

had been cleaned rather than on the cleaning "activity". Nearly 

300 sets of data sets based on this new approach were collected 

from the six industries. The responses were closely studied; 

numerous calls were made to maximize understanding of the 

information. 
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The data indicated that all use of solvent for cleaning can 

be evaluated on the basis of one of only nine general types: 

cleaning of spray guns, spray booths, equipment, large 

manufactured components, small manufactured components, floors, 

tanks, lines and parts. Within each group, however, there is 

considerable variation, including differences in cleaning 

t..? ch.ni q!-Les 1 s.0i.L.s. removed, .so.lven.c.y~ and a. 1ike.Q host of -others. 

Figure l-1 [not available here1 displays the relative 

emissions from the nine types of unit operation systems. 

Somewhat surprisingly, cleaning of spray guns accounted for 50 

percent of the total emissions, while most of the remaining were 

from wiping and spraying the exterior of various parts and 

equipment. Cleaning tanks and small manufactured components 

accounted for the least emissions. Equipment cleaning, the most 

common unit operation, produced only 7 percent of the total 

emissions. 

Although this "unit operation system" approach generated 

more comprehensible information, the data were still of 

questionable accuracy for several reasons: 

1. Most companies maintained only two types of records; 

solvents purchased and (as a result of hazardous waste rules) 

total contaminated solvent released for disposal as hazardous 

waste. 

2. Of the total solvent purchased, only part is used for 

I 
cleaning purposes; there was little or no information available 

'1 to quantify how much. 

3. Respondees attempted to estimate the desired 

information, but clearly the requisite details were not 

available. 
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4. Further, close review of the data that was submitted 

revealed that many of the numbers did not balance. The reason 

was that in many cases the usage estimates were based either on 

solvent inventories or "guesstimates." Also most plants did not 

segregate their waste solvent or inadvertently overestimated the 

solvent in the waste stream by not subtracting the amount of 

contaminants. 

5. There was a large variety in the quantities and ways 

solvents are used for cleaning, both among and within industries. 

6. Communications were difficult and imprecise; all 

companies did not closely follow the instructions (and 

vocabulary) that accompanied the questionnaire. 

Many industrial facilities' solvent costs, at present, are 

carried as a plantwide expense item with essentially no records 

of where or how the materials are used. For example, for 

accounting purposes, solvents are frequently charged as a plant 

inventory item (rather than charged against different business 

centers within the plant). Further, access is often as simple as 

opening a valve. No accountability is. required. Even at plants 

where the cost of cleaning solvents is charged to various 

business or cost centers within the plant, usually it is not on a 

relative usage basis. Instead, the total solvent cost may be 

assigned to the individual cost centers using some surrogate such 

as cash flow or number of employees. 

Despite the difficulties listed above and general lack of 

detailed information on cleaning solvent use, the study revealed 

that a number of companies, for a variety of reasons, had found 

it in their best interests to reduce the amount of solvent used 

for cleaning. The reasons varied, cost of disposal of hazardous 

waste, the cost of solvent, employee exposure and state air 
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pollution rules were factors. Often, a common factor was that 
management expressed interest and set priorities on learning 

where and how solvents and other chemicals were consumed. 

Management concern usually resulted in reduced usage. 

Simultaneously, reduced usage resulted in lower emissions and 

costs and also moderated the rate and cost of waste generation. 

A key element then, to reducing emissions from use of 
-cleaning solvents is to-learn where and how solvents are used. 

As demonstrated by some plants in the study, this can be done by 

institution of a solvent accounting system that quantitatively 

records where cleaning solvent is used. The general consensus of 
plants that implemented a solvent accounting system is that the 

resulting benefits and cost savings from changes in cleaning 

practices or equipment outweigh the costs to implement and 

maintain the accounting system. 

As an alternative to the initial plan to describe specific 

emission control techniques, this document describes a program 

that is based on the above findings. The program consists of two 
main elements; solvent accounting and plant management (or State 

agency) actions. llAccountingV1 consists of records of the usage, 
fate, and cost of cleaning solvents in each business center. 

While accounting, in and of itself, may not result in reductions, 
it will identify and allow attention to be placed on the largest 

uses of solvent and sources of emissions. 

Once data are available via the solvent accounting system, 

plant management and State agencies have a number of options for 

reducing solvent usage and emissions. The plant management will 
likely focus on actions that affect usage rates, while the State 

agencies will emphasize ways to reduce emissions. Example 
actions are listed in Table 1-1. 
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TABLE 1-1. EXAMPLES OF SOLVENT MANAGEMENT ACTIONS 

Plant management actions State agency actions 

1. Collect data on a UOS 1. Require plants to 
basis in cost centers consider accounting on 
where high costs have a UOS level if cost 
been identified. center data cannot be 

compared among plants. 

2. Compare usage between 2. Require plants to 
two like cost centers submit individual 
or UOS's and require solvent reduction 
action by larger user. plans. 

3. Provide incentives and 3. Compare solvent usage 
goals to similar cost from like UOS's within 
centers. a given industry and 

require justification 
from higher users. 

4. Evaluate potential 4. Mandate implementation 
alternative cleaning of specific solvent 
solutions. management techniques. 

5. Conduct experiments to 5. Require plants to 
determine minimum conduct extensive, 
amount needed for each short-term studies and 
cleaning task. to commit to take 

action based on 
results. 

6. Implement an employee 6. Compile and share 
suggestion program. information on the use 

of cleaning solutions. 
Mandate use where 
appropriate. 

7. Form a task force with 7. Compile and share 
other plant managers to results of alternative 
compare cleaning cleaning solution 
practices. tests. Mandate use 

where appropriate. 
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One widely applicable action is to search for alternative 

cleaning materials that would release less VOC's to the 

atmosphere. Avenues for success include use of either aqueous 

cleaning fluids or organic cleaning solvents that evaporate more 

slowly. 

Plants with many cleaning activities, or with many unit 

operations, in each cost center may find the cost center level is 

too large to allow identification of the major emission sources 

in order to initiate steps to reduce solvent emissions. In that 

case, data must be assembled on a more focused basis. A 

particularly helpful concept is to collect data on a "unit 

operation system" (UOS) basisI. A UOS is defined in this study 

as an ensemble around which a material balance for cleaning can 

be performed. Such a material balance aids detailed quantitative 

evaluations of usage and emissions of solvent. The boundaries of 

a UOS should be selected to include all possible points/sources 

leading to evaporative emission losses associated with cleaning a 

specific unit operation, including losses during dispensing the 

solvent, spilling virgin and used solvent, handling residual 

solvent in cleaning applicators, etc. The UOS approach is 

described in Appendix C. 

Detailed accounting of data on the input and output streams 

for a UOS should result in the best chance to identify areas with 

the greatest emission, usage, or waste reduction potential. The 

more specific and better defined the UOS, the better the analysis 

will be. Implementing the UOS approach or taking other actions 

like those on Table l-1 will ultimately lead to implementation of 

emission reduction techniques. 
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In short, the first step in reducing emissions from use of 

cleaning solvents is to identify those locations within the plant 

boundaries where the cleaning solvents are used--and lost--in the 

greatest quantity. This can be accomplished by requiring 

companies to institute accounting procedures to track the use and 

emissions from different places within the plant that use 

cleaning solvents. 

The second step is to use the knowledge obtained from the 

accounting system. Specific actions may be initiated by plant 

management or specified by the State Agency. The accounting 

system provides a quantitative measure of the results of 

corrective actions and helps guard against subsequent regression 

to former working conditions. 

The automobile industry has suggested an alternative 

approach (Appendix D), [not included here] use of short term 

intensive studies to identify methods for reducing emissions from 

solvent use. This would obviously be a positive activity, worthy 

of encouragement by the State, and perhaps equally effective over 

the near term. Some subsequent tracking steps would appear 

necessary to assure that the initial success is not subsequently 

lost. 

1. Memorandum from Wyatt,S ., EPA, to project file. February 

24, 1994. "Unit Operation System" - Originator of Concept. 
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APPENDIX B Solvents 

SAMPLE 
INSPECTION 

CHECKLISTS / PROCEDURES 
AND LABELS 

INDUSTRY SELF-INSPECTION CHECKLISTS 

(Samples, From Which To Develop Your Own) 

One included sample self-inspection checklist is taken from the Solvents 
Self-Inspection Handbook, which is available from the ARB Compliance 
Division/CAP for distribution to facilities using solvents. For copies of the 
Self-Inspection Handbook, please contact an appropriate office within your 
agency or personnel of the Compliance Assistance Program at 
(916) 327-7211 or fax (916) 445-5745. 
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AIR RESOURCES BOARD 

COMPLIANCE DIVISION Solvent Cleaners 
Facility Inspection Form 

C 
0 
L 
D 

V 
A 
P 
0 
R 

C 
0 
N 
V 
E 
Y 
0 
R 
I 
Z 
E 
D 

General Information 

ARB Inspector: 
APCD Inspector: 
Name of Facility: 
AddIES: 
Company Representative: 
Permit No: 

Datame: 
APCD: 
Phone:( ) 

I-II: 
Permit Conditions: 

Type of Cleaner: Cold , Vapor , Conv. 
solventBused: Exempt: 
Length: ,Width:,OpenSurfaceSquareFeet 

********************************************************************************* 

EquipmentReauirements 

Container: , Cover: , Drag Out Drain: 
1. FreeboardRatioof0.75orc Greater: ,or 

Water Cover ifApplicable: (Needs Determination), or 
Other Equivalent Control: (Needs Determination), or 
Exempt iffacility demonstrates that VOC vapor pressure is = or < 0.6 psia and F/B Ratio is .5 or 
more: - 

. 
(NeedsDete~ination). 

HighVaporCutofFThem-rostatw/Manual Reset: , and 
FreeboardRatioof0.750rGreater:Eor 
for Pert. a Refrigerated Chiller, WaterJacket or Condensing Coils: 

(StateWhichOne),and 
Cleanerswith morethan 10.8 Square FeetofOpen SurfaceArea: 
Refrigerated Chiller: , Temp: ,or 
Carbon Adsorption: , Efficiency: 1 
Other: (Needs Determination), z: 
ExemptifEquippedwmefrigeratedCondensers~Temp. is55ForLess: (Needs 
Determination), or Pert.: 

********************************************************************************* 

1. HighVaporCutoffThermostatwIManualReset: 
2. Freeboard Ratio of 0.75 or Greater: 

For Pert. a Refrigerated Chiller, Water Jacket or Condensing Coils: 

, and 
,or 

(StateWhichOne), and 
3. Cleaners Wfih MoreThan 10.8 Square FeetofOpen SurfaceArea: 

Refrigerated ChillerK Temp.:, or 
Carbon Adsorption: , Efficiency: ,or 
other: (Needs Determination) 
Exempt if Equipped w/Refrigerated Condensers&Temp. is55F or Less: (Needs 
Determination), or Pert.: , and 

4. Hood Endosure: , orApproved Equipment: 
Exemptif< .6SquareFeetofAirlnterface: , and 

5. DryingTunnel , orOther: , and 
6. Entrancesand Exits 1 Ocm or LessThan 10% ofWrdth: 
July 1995 



AIR RESOURCES BOARD 

COMPLIANCE DIVISION 

1950peratina Requirements 

C 
0 
L 
D 

V 
A 

5 
R 

A 

L 

L 

1. Clean Parts Drained: ,and 
2 RemoteReservoirCleanerDrainageTankCover: , and 
3. RemoteReservoirCleanerDratts: (Needs Determination). 

*************************************x******************************************* 

1. Lip ExhaustOffWhen Covered: 
2. Start UpandShutdown-FreeboardChillerTumedOn Before 

OffAfter the Sump Heater, and 
3. Solvent Flow (No Spray, etc.) Cleaning Within VaporZone: 
4. Workload inVaporZone: 

, and 
, and 

, and 

1. 
2 
3. 
4. 

i 

7. 

8. 

NoSolvent Leaks: ,and 
ProperSolventStorage: , and 
ProperSolventWasteStorage: ,and 
Distilled Residue < 2O%VOC: (Needs Determination), and 
Anti-EvaporationCover: ,and 
Liquid Stream Cleaning: ,or 
85% Reduction BeforeVenting: (Needs Determination), and 
SolventAgitation By Recirculation, Mixer, or Ultrasonics:- 
(State Which One), or Air Flow Agitation only if = c 2 psiacover Closed During Agitation: 

(NeedsDetermination),and 
Vertical Speed of Power Hoist or Conveyor not more than 11.2 Wmin: 

(NeedsDetermination). 

Violations 

APCDInspector. 
ARBInspector: 
other: 
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SOLVENT CLEANING D’EGREASING OPERATIONS 
SELF-INSPECTION CHECKLIST 

W 

E T S 

T D H A 

M u N U F T S 

0 E E R R U U 

N S S S I R N 

D- D --D D D -D D 

A A A A A A A 

Y Y Y Y Y Y Y 

Good Working Order 

Switches & Gauges Work Properly 

No Liquid Leaks 

Closed Cover is Tight 

No Air or Atomized Solvent Spray , , , , , , , 

No Splashing 

Parts Racked to Prevent Pooling 

Parts Dry Before Removal 

No Porous Materials 

Freeboard Ratio >0.75 

Hoist Speed 4 1 feet/minute 

Closed Solvent Containers 

Cover Closed if Not in Use 

Lip Exhaust Off When Covered 

Proper Solvent Disposal 

Week Ending: 
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SAN DIEGO AIR POLLUTION CONTROL DISTRICT 
ENFORCEMENT DIVISION 
INSPECTION CHECKLIST 

FEE CODE 28B - COLD SOLVFNT DEGREASER 

Company Name (dba): 
Equipment Address: 
Company-Representative: 
Phone: 
Permit #: 
Equipment Description:- 
Make: 
Internal size of tank: 
S/Ns: 

Expiration Date: 

Model: 
u L x 
Other: 

ID#: 

Title: 

Capacity: 
” w x ” H 

1. 
2. 
3. 

4. 

5. 

6. 
7. 
8. 
9. 
10. 
11. 
12. 

13. 

14. 
15. 

Permit posted i.c.w. Rule 10(c)? 
Operating i.c.w. permit conditions? 
Solvent type used: 
Annual Usage: @/yr 
Vapor pressure > 0.6 psia at 38” C.? 
Operating i.c.w. Rule 67.6(d)(2)? 
Solvent disposal method: 
Qty sent to disposal: EFW- 
Tank covered? 

q Yes q No q N/A 
q Yes 0 No q N/A 

Daily Usage: gal/day 
c] Yes [7 No c) N/A 
0 Yes q No q N/A 

Qty sent to reclaimer: gal/yr. 
q Yes q No 0 N/A 

0 No 0 N/A 
0 No q N/A 

Equipped with parts draining facility? q Yes 
Operating i.c.w. Rule 67.6(d)(5)? 0 Yes 
Freeboard ratio: 
Maximum solvent mark? q Yes 
Conspicuous operating requirements label? III Yes 
Solvent flow system used? q Yes 
q Steady Stream q Shower Spray (N/V) 
Solvent agitation? Cl Yes 
q IMixer 0 Pump Recirculation 
Notice to Comply Issued? q Yes 
Notice of Violation Issued? Cl Yes 
Rule(s): 

q No q N/A 
0 No c] N/A 
q No q N/A 

0 Atomized (N/V) 
0 No 0 N/A 

0 Air Agitation (N/V) 
tl No q N/A ‘; 
q No (7 N/A 

Remarks: 

Inspector’s Signature: 
Rev. 6/93 

Date: 



SAN DIEGO AIRPOLLUTION CONTROL DISTRICT 
COMPLIANCE DIVISION 

INSPECTION CHECKLIST 
FEE CODE 28F/28K - REMOTE RESERVOIR UNITS/ 

CONTRACT SERVICE REMOTE RESERVOIR UNIT!3 (SAFETY KL,EEN) 

Date of Inspection: 

Company Name (dba): 

Company Representative: 

6pGator (if unit is a contract service unit i.e., Safety I&en): 

Title: 

ID #: Permit #: Expiration Date: 

EQUIPMENT DESCRIPTION: Same as P/O c] Yes q NO 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12, 

13. 
14. 

If no, are. changes i.c.w lO(a)/lO(b) q Yes q No (Eqduin Behv) 

Permit Posted i.c.w. Rule 10(c)? q Yes 0 No 
Operating i.c.w. Permit Conditions? q Yes 0 No 
Solvent Type Used: 
Records Kept? q Yes q No 
Solvent Amount Added: Solvent Amount Removed: 
Solvent Disposal Method: Quantity Sent to Disposal: 
Equipped with a Tank Cover? 0 .Yes 0 No 
Tank Covered When Not in Use or Processing Work? q Yes q No 
Is the Equipment Leaking? c] Yes q No 
If yes, Where? 
Is Equipment Located in a Drafty Area? (>131 feet/minute) 1 Yes‘ 0 No 
Operating I.nstructiom Posted per 67.6(d)(5)? 0 Yes c] No 
Solvent Plow System: 
0 Steady Stream q Shower Spray (NIV) mtomized (NIV) 
Notice to Comply Issued? Rule(s) q Yes q No NTC# 
Notice of Violation Issued? Rule(s) q Yes q No NOV# 

Remarks: 

Inspector’s Signature: Date: 

Rev. 9/l/94 



SAN DIEGO AIR POLLUTION CONTROL DISTRICT 
COMPLIANCEDIVISION 

INSPECTION CHECKLIST 
FEE CODE 27 - GRAPEIC ARTS OPERATIONS 

pate of Inspection: 

Company Name (dba): 

Company Representative: Title: 

lD#: Permit * Expiration Date: 

EQUIPMENTDESCRIPTION: SameasP/O q Yes 0 No 
If no, are changes i.c.w lO(a)/lO(b) 0 Yes q No (ExpZuin Below) 

1. Permit PO&d i.c.w. Rule 10(c)? q Yes 0 No 
2. Operating i.c.w. Permit Conditions? q Yes q No q N/A 
3. Type of printing process: 0 Web-fed 0 Screen printing q Single sheet fed 

q Lithographic printing III GravureIRotoGravure Printing 
U Flexographicprinting c3 Lamination 

4; VOC content of inks/coatings < 2.5 lbsQal(300 g/l) 0 Yes 0 No 
5. TypeofIrk 0 Heatset q Non-He&et q Other 
6. Fountain Solutions < 15% by vohime VOC? 0 Yes q No 

7. Cleanup materials: 
a. voc content < 200 g/l 
b. Vapor pressure < 45mm Hg oo? :r es 0 

8. VOC materials in closed containers? 0 Yes 0 No 
9. Recordkeeping requirements met? aYes q No 
10. Control equipment operating? q Yes c] No q N/A 
11. Operating i.c.w. Rule 51? UYes ONo 
12. Notice to Comply issued rule(s) q Yes 17 No NTC# 
13. Notice of Violation issued rule(s) cl Yes q No NOV# 

Inspector’s Signature: Date: 



SAN DIEGO AIR POLLUTION CONTROL DISTRICT 
ENFORCEMENT DMSION 
INSPECTION CHECKLIST 

FEE CODE 27 - SURFACE COATING APPLICATIOtiS 

Company Name (dba): 
Equipment Address: 
Company Representative: 
Phone: 
Permit #: 

Equipment Description: 
Make: 
S/Ns: 

Expiration Date: 

Model: 
Other: 

ID* 

Title: 

Capacity: 

1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 

16. 

Permit posted i.c.w. Rule 10(c)? cl Yes 0 No q N/A 
Operating i.c.w. permit conditions? Cl Yes q No q N/A 
Substrate: 
Coating and Solvent Usage: 
Combined Maximum: gal/day lb/day 
Combined Average: gal/day lb/day 
Is oven included? 0 Yes [7 No 0 N/A 
Type of Oven Used: 
Baking Temperature: ’ F. Baking Time: 
Coatings/Solvents same as those on list? 0 Yes 0 No 0 N”;“d 
VOC materials in closed containers? c] Yes 0 No q N/A 
Is application method compliant? 0 Yes c] No 0 N/A 
Method of application: 
Are all VOC materials compliant? q Yes 0 No 0 N/A 
Is clean-up method compliant? q Yes [7 No 0 N/A 
Recordkeeping requirements met? .n Yes q No n N/A 
Control equipment operating? q Yes 0 No 0 N/A 
Operating i.c.w. Rule 51? Cl Yes 0 No 0 N/A 
Notice to Comply Issued? (; q Yes q No 0 N/A 
Notice of Violation Issued? 0 Yes q No q N/A 
Rule(s): 
Subject to Rule 260.310 or 260.450? 0 Yes [7 No q N/A 

Remarks: 

Inspector’s Signature: Date: 



FEE CODE 27 - SURFACE COATING APPLICATIONS 

Category for VOC content in specific rule (i.e. primer, thinner, catalyst, stripper, cleanup 
solvent, surface prep, etc.) 



CONT # 
SK DOT # 
MANF # 
GEN 

EXPIRES 

PROPER D.O.T. SHIPPING NAME 

HAZARDOUS WASTE 

iENERATOR INFORMATION: 
CCOUNT NO. 
AME 
3DRESS 
IDRESS 
TY/STATE 

;A EPA 
NO. . 

STATE EPA 
ID NO. 

:CUMULATION MANIFEST 
‘ART DATE DOCUMENT NO 
iNERATOR TRANSFER 
ORAGE DATE 

TSDF 
START DATE STORAGE DATE 

CONTAINER NO. USE LABEL BY 

(SERVICE DOCUMENT) 

ooc n 

(PALLET) 

ACTUAL 

LIquIP 

~G~N~~ATOFLINFORMATION: 
:” t+$ijii$jT!T:NO~, -0 8 8 -0 6 

.: 
:,:t$M:$;:s:,: ” 

:ADDRESS 
‘WD(iESS . 
CITY/STATE ,, ,, : .t:,,L,,. .I. 
UWEPA” 

“!L-ldO. soi% EPA 

~~i0CUrw~~TloN MANIFEST 
..s~M!T aATE DOCUMENT NO 

TSDF 
STORAGE ,DATE 

,‘( . . ,  

, :  CONTAINER NO. USELABELBY’ 
$,R;...,” 

ACTUAL. 
WTIGAL., 

MANIFEST DOC. NO. 

i 

EXPIRES 

708806 

Close COV whein unit is not in~us’e. 
SK81 449. 



.~ ._. - _^_ _. _- _.. -.- - . ..- ---. ___.____ --------- ---.--- _____ 

State of Colifomi&ntia-onmental Protection Agmcy 
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7-172-01 See instructions on back of page 6. Depahlent of Toxic Substances Controi 
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Manifest Document NO. 2. Page 1 lnfonnotion in the shaded area 
UNIFORM HAZARDOUS 

1. Generotor’s US EPA ID No. 

1 is not required by Federal law. 

WASTE MANIFEST of 
I I I I I I I I III I I L  11 

3. Generator’s Name and Mailing Address SAFE-iY-KLEEN CARP. A; ++++J ..".. .- 
1000 N. RANDALL ROAD 

ELGIN IL 60123 
4. Gemrotor’s Phone (800 669-5740 

SAFETY-KLEEN CORP. 

r  .bhW.. 

ALM AU 

= WASTE COMPOUNDS, CLEANING LIQUID 
<MONOETHANClLAMINE)8 NA1760 PGIII<ERG#60) 
<D006,D008,D018,D021,D027,D035,D039D040) 

b. 

ns and Additional information 
;P# l-708-888-4660 <24 HR) 

SKDOT# A: 566 B: c: D: 

16. GENERATOR’S CERTIFlCATION: I hereby deelore that the contents of this consignment ore fulb and occwately described above by proper shipping name and ore clmsified, 
pocked, marked, and labeled, and ofe in all respeas in proper co&ion for transport by highway according to applicable internotionol ond notional government roguloti~n~. 

If I om o large quantity generaior, I certify thd I hove a progmm in place to reduce the volume and toxkity of waste generated to the degree I hove detemked to be 
economically practicable and thot I have selected the procticoble method of treatment, storage, or dispoxrl currently available to me which minimizes the pent and future 
threat to humon he& and the environment; OR, if I am o small quantity generator, I hove mode o good faith effort to minimize my waste gemrolion and ulect the best 
waste management method that is owiioble to me and that I con afford. 
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I 

17. Transporter 1 Acknowledgement of Receipt of Materials 
Printed/Typed Name sigmre Month ooy Y-r 

I _ 

18. Transporter 2 Acknowledgement of Receipt of Materials 
Printed/Typed Name signature Month w Y-r 

19. Discrepov lndicotion Space 

J 
m. F&Iii Owntr or 0p rotor Cerfiffction of recei pt of hozardws materials cowred by this manifest except as noted in item 19. 
Printed/Typed Name siindure Month w Year 

I  

DO NOT WRITE BELOW THIS LINE. 
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DTSC 8CK’A (l/99 
EPA 87G22 
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IMPORTANT INFORMATION 
Read and become familiar with the Material Safety Data Sheet for Safety-Kleen 1051140 
Solvent. Additional copies are available from your Safety-Kleen representative. 

ptz%Giq \. COMBUSTIBLE LIQUID VAPOR HARMFUL 
KEEP OUT OF REACH OF CHILDREN 

SAFE USE INSTRUCTIONS 
1. 

2. 

3. 

4. 
5. 

6. 
7. 
8. 

9. 
10. 

11. 

COMBUSilBLE LIQUID, tbep away Finn heat, sparks, and flame. Do not place 
hot parts in solvent. 
VAPOR HARMFUL. Use only in well ventilated locations. Avoid repeated and/or 
prolonged breathing of vapors. 
Use of compressed air to dry parts may cause a high concentration of solvent vapors 
Use local exhaust ventilation in areas of high vapor concentratron. 
Do not clean or degreaee porous or absorbent materials. 
Do not use solvent on friction materials such as brake linings and clutch surfaces 
that are to be reused, 
Drain cleaned parts, in the parts cleaner until dripping ceases. 
Wipe rubber and metal brake parts completely dry before reassembly. 
Use only solvent provided, Do not add other chemicals to the cleaning solvent, 
including, but not limited to, kerosene, fuel oil, gasoline detergents, or chlorinated 
solvents. The use of any other solvents 

r 
tentrally causes a hazardous conddron 

over which Safety-Kleen has no contra . 
Avoid contact with eyes. 
Avoid repeated and/or prolonged contact with skin. Wear protective’gloves and 
clothing. 
Do not smoke, eat, or drink in the work area. 

HEALTH HAZARD WARNINGS 
Safety-Kleen 105/140 Parts Washing Solvent contains: 

mineral spirits (CAS 64741-41-9 or 64742-88-7). 

LISTED RENOVATED PARTS CLEANER 660N. 
FOR USE ONLY WITH METAL PARTS CLEANING 
SOLVENTS CLASSIFIED BY UNDERWRITERS 
LABORATORIES INC. IN THE RANGE 30-40 OR LESS, 
WITH A FLASH POINT NOT LESS THAN lOOoF. THE 
PHYSIOLOGICAL EFFECTS OF THIS SOLVENT, IN 
ANY FORM, HAVE NOT BEEN INVESTIGATED BY 
UNDERWRITERS LABORATORlES INC. AND ARE NOT 
COVERED BY THE LISTING. 

Eyes: Contact may cause slight to moderate irritation. High vapor concentrations 
(greater than 500 ppm) are irritatln 
Skin: Prolonged or repeated 
irritation and dermatitis. No 

FIRST AID 
Eyes: For direct contact, flush eyes ith water for 15 minutes lifting upper and lower 
lids occasionally. Consult physician i 

f 
irritation or pain persists. If irritation or redness 

from exposure to vapors or mists d veiops, move victim away from exposure into 
fresh air. 
Skin: Remove contaminated clothing i Wash skin twice with soap and water. If irritation 
develops and persists, consult a ph 
Inhalation: Remove to fresh air imm 

i 

siclan. 

or artificial respiration if respiration h 
diateiy. Use oxygen if there is difficulty breathing 
s stopped. Do not leave victim unattended. Seek 

immediate medical attention if necdssary. 
Ingestion (Swallowing): If conscious, dilute with 4 to 8 ounces of water and seek 
immediate medical attention. 00 h#YT induce vomiting. 

ENVIRONMENTAL 
Operation should be conducted in manner which prevents spillage. Any spillage should 
be promptly and properly cleaned up. 
Contain solvent leaks and notify S 

1 
fety-Kleen immediately, as well as your local 

environmental regulatory agency if, equired. 
Proper housekeeping in the area of t)e parts cleaner is the responsibility of the user. 
There ma 
your loca ;Y 

be additional hazardous 
t 

aterials compliance requirements. Check with 
jurisdiction to determine , hat regulations are associated with operation 

of the parts cleaner. 

1. 

2. 

3. 
4. 

Emer enc Response #27 
US. 1.0.4: Petroleum Naphtha. Combustible Liquid UN 1255 
Forfurther information, see MSDS for~afetwKl88n 1051140 Parts Washinu Sotvent, 
or call: 

/ - 

Safety-Kleen Corp. 
For Emergency Medical ASSiStanc8 calf: 

Rush Poison Control Center 

l-600-669-5740 

l-800-752-7869 

00 NOT AD@ ANY WATER, 
SOLVENTS, OR OTHER 

CHEMICALS Tfj THIS MACHINE. 
@%WJ Prlnled In U.S.A. SK81203 

*a*. . . . . . . . . -.. 



IMPORTiNT INFORMATION 
Read and become familiar with the Safety-Kleen Parts Cleaner booklet #1343, and Material 
Safety Data Sheets. Additional copies are available from your Safety-Kleen representative. 

~g/(fjgf~ 
COMBUSTIBLE LIQUID VAPOR HARMFUL 

KEEP OUT OF REACH OF CHILDREN 
SAFE USE INSTRUCTIONS 
1. COMBUSTIBLE LIQUID. Keep away from heat, sparks, and flame. Do not place hot 

parts in solvent. 
2.VAPOR HARMFUL. Use only in well ventilated locations. Avoid repeated and/or 

prolonged breathing of vapors. 
3. Use of compressed air to dry parts may cause a high concentration of solvent vapors. 

Use local exhaust ventilation in areas of high vapor concentration, 
4.Do not clean or degrease porous or absorbent materials. . 
5. Do not use solvents on friction materials such as brake linings and clutch surfaces 

that are to be reused, 
6. Wipe rubber and metal brake parts completely dry before reassembly. 
7. Use only solvent rovided. Do not add other chemicals to the cleanin solvent, 

including, but not imited to, kerosene, fuel oil, gasoline, detergents, or c iorinated P R 
solvents. The use of any other solvents cancels the machine warranty and potentially 
causes a hazardous condition over which Safety-Kleen has no control, 

, 6. Do not smoke, eat, or drink in the work area. 
9.Avoid contact with eyes. 

10. Avoid repeated and/or prolonged contact with skin. Wear protective gloves and clothing. 
11. Drain cleaned parts in the parts cleaner until dripping ceases. 
12. Do not obstruct or hang anything on cover Obstructions prevent the cover from closing 

in the event of fire. 
13. Do not modify this machine. 
14. Do not replace fusible link with any other device to hold lid up. If fusible link should 

break, contact your Safety-Kleen representative immediately. 
15. Where lamp is provided, do not use light bulb rated over 40 watts. 

‘16. Do not allow unit to operate unattended. 
HEALTH HAZARD WARNINGS 
Safety-Kleen 1051140 Parts Washing Solvent contains: 

mineral spirits (CAS 64741-41-g or 64742-68-7). 

1. Eyes: Contact may cause slight to moderate irritation. High vapor concentrations 
(greater than 500 ppm) are Irritating to the eyes. 

2.Skfn: Prolonged or repeated contact tends to remove skin oils, possibly leading to 
irritation and dermatitis. No significant skin absorption hazard. 

3. Inhalation: High concentrations of vapor or mist may be irritating to the respiratory 
tract, cause headaches, dizziness, nausea, impaired coordination, anesthesia and 
may have other central nervous system effects. 

4.Ingestlon: Low order of acute oral toxicity. May cause irritation of the throat, nausea,- 
vomiting, and sym toms of central nervous system depression. Aspiration Into the 
lungs during inges ion or vomiting may cause mild to severe pulmonary injury and P 
possibly death. 

FIRST AID 
1. Eyes: For direct contact, flush eyes with water for 15 minutes lifting upper and lower 

lids occasionally. Consult physictan if irritation or pain persists. If irritation or redness 
from exposure-to vapors.oi mists develops, move victim away from exposure into 
fresh air. 

2. Skin: Remove contaminated clothing. Wash skin twice with soap and water. ifhritation 
develops and persists, consult a physician, 

3. inhalation: Remove to fresh air immediately. Use oxygen if there is difficulty breathing 
or artificial respiration if respiration has stopped. Do not leave victim unattended. 
Seek immediate medical attention if necessary. 

4. Ingestion: If conscious, dilute with 4 to 8 ounces of water and seek immediate medical 
attention. DO NOT induce vomiting. 

ENVIRONMENTAL 
1. Operation should be conducted in a manner which prevents spillage. Any spillage 

‘should be promptly and properly cleaned up. 
2.Contain solvent leaks and notify Safety-Kleen immediately,. as well as your local 

environmental regulatory agency if iequired. 
3. Proper housekeeping in the area of the parts cleaner is the responsibility of the user. 
4. There ma 

your loca Y 
be additional hazardous materials compliance requirements. Check with 

jurisdiction to determine what regulations are associated with operation 
of the parts cleaner. ,,... 

Emergency Response #27 
.~ 

U.S. D.O.T. Petroleum Naphtha. Combustible Liquid UN 1255 
;;rfurher information, see MSDS for Safety-Kteen 1051140 Parts Washing Solvent, 

. 
Safety-Kleen Corp. 1-800-669-5740 

For Emergency Medical Assistance call: 
Rush Poison Control Center 

OWNER: 
1-800-752-7869 

This parts cleaner is the property of Safety-Kleen Corp., New Berlin, WI 53151. 
SERVICE/REPAIRS: 
This parts cleaner is to be serviced only by authorized Safety-Kleen personnel using 
approved Safety-Kieen solvent. if you have any questions, require repairs, or need early 
service, call the phone number provided. 

r 



APPENDIX C Solvents 

Samples 
of 

District Rules 
and 

Permit to Operate 

Although these documents may appear to be current and valid, they are 
placed here as samples only. 

December 1995 



[SCAQMDI 
(Adopted Au,g.tst 2, 1991) 

RULE 1171. SOLVENT CLEANING OPERATIONS 

(a) Purpose and Applicability 
The purpose of this rule is to reduce emissions of volatile organic compounds 
(VOC) and stratospheric ozone-depleting or global-warming compounds from 
solvent cleaning operations---andfromthest~ and--disposal of-these materials 
used in solvent cleaning operations. 

This rule applies to all persons who engage in the production, repair, 
maintenance, or servicing of parts, products, tools, machinery, equipment, or 
general work areas, and to all persons who store and dispose of VOC-containing 
materials used in solvent cleaning operations. 

(b) Definitions 
For the purpose of this rule, the following definitions shall apply: 

(1) 

(2) 

(3 

(4) 

(5) 

(6) 

AEROSOL PRODUCT is a hand-held, nonrefillable container which 
expels pressurized product ingredients by means of a propellant-induced 
force. 
APPLICATION LINE is that portion of a motor vehicle assembly 
production line which applies surface and other coatings to motor vehicle 
bodies, hoods, fenders, cargo boxes, doors, and grill opening panels. 
APPURTENANCES are accessories to ’ an architectural structure, 
including, but not limited to: hand railings, cabinets, bathroom and 
kitchen fixtures, fences, rain-gutters and down-spouts, window screens, 
lamp-posts, (heating and air conditioning) equipment, other mechanical 
equipment, large fixed stationary tools and concrete forms. 
ARCHITEmRAL COATINGS are any coatings applied to stationary 
structures and their appurtenances, to mobile homes, to pavements, or to 
curbs. 
CURED COATINGS, CURED INKS, AND CURED ADHESIVES are 
coatings, inks, and adhesives which are dry to the touch. 
ELECTRONIC ASSEMBLY 

\ 
means all portions of an assembly, 

including circuit card assemblies, printed wire assemblies, printing wiring 

. 

1171- 1 



Rule 1171 (Cont.) (Adopted Aupst 2,1YYl) 

(7) 

(8) 

(9) 

(10) 

boards, soldered joints, ground wires, bus bars, and other electrical 
fixtures, except for the actual cabinet in which the assembly is housed. 
EXEMPT COMPOUNDS are any of the following compounds: 
(A) Grci:p I 

tri&oromethane (HFC-23) 
chlorodifluoromethane (HCFC-22) 
dichlorotrifluoroethane (HCF C-123) 
tetrafluoroethane (HFC-134a) 
dichlorofluoroethane (HCFC-14lb) 
chlorodifluoroethane (HCFC-142b) 
l,l,l-trifluoroethane (HFC-1436) 
l,l-difluoroethane (HFC-152a) 
cyclic, branched, or linear, completely fluorinated alkanes 
cyclic, branched, or linear, completely fluorinated ethers with no 

unsaturations - 
cyclic, branched, or linear, completely fluorinated tertiary amines 

with no unsaturations 
sulfur-containing perfluorocarbons with no unsaturations and with 

sulfur bonds only to carbon and fluorine . 

(B) Group II - 

methylene chloride 
carbon tetrachloride 
l,l,l-trichloroethane (methyl chloroform) 
trichlorotrifluoroethane (CFC-113) 
dichlorodifluoromethane (CFC-12) 
trichlorofluoromethane (CFC-11) 
dichlorotetrafluoroethane (CFC-114) 
chloropentafluoroethane (CFC-115) 

FACILITY means a business or businesses engaged in solvent cleaning 
operations which are owned or operated by the same person or persons 
and are located on the same or contiguous parcels. 
FLEXOGRAPHIC PRINTING is a letterpress methodytilizing flexible 
rubber or other elastomeric plate and rapid drying liquid inks. 
GRAMS OF VOC PER LITER OF MATERIAL is the weight of VOC . 
per volume of material and can be calculated by the following equation: 

Grams of VOC per liter of material = Ws - Ww - WCs 
Vm 
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( -1, 

(13) 

(14) 

(1% 

(16) 

07) 

(18) 

(19) 

cm 

(21) 
(22) 

where: w, = Weight of volatile compounds in grams 

WV? = Weight of water in grams 

KS = Weight of exempt compounds in grams 

VIII = Volume of material in liters 
GRAPHIC ARTS are all screen, gravure, letter-press, flexographic, and 
l.ithog+hic printing processes. GmmP.mG , ..; 

1s an intagho process in which the ink is carried 
in minute etched or engraved wells on a roll or cylinder. The excess ink is 
removed from the surface by a doctor blade. 
JANITORIAL CLEANING is the cleaning of building or facility 
components, such as the floor, ceiling, walls, windows, doors, stairs, 
bathrooms, etc. 
LETTERPRESS PRINTING is the method in which the image area is 
raised relative to the nonimage area and the ink is transferred to the 
paper directly from the image surface. 
LITHOGRAPHIC PRINTING is a plane-o-graphic method in which the 
image and nonimage areas are on the same plane. 
LIQUID LEAK is the visible liquid solvent leak from the container at a 
rate of more than three (3) drops per minute, or a visible liquid mist. 
MAINTENANCE CLEANING is a solvent cleaning operation carried 
out to. keep parts, products, tools, machinery, equipment, or general work 
areas in clean and good operational condition. 
MANUFACTURING PROCESS is the process of making goods or 
articles by hand or by machinery. 
NON-ABSORBENT CONTAINERS are containers made of nonporous 
material which do not allow the migration of the liquid solvent through 
them. 
NON-ATOMIZED SOLVENT FLOW is the use of a solvent to remove 
uncured adhesives, uncured inks, ‘uncured coatings, and contaminants 
from an article in the form of a liquid stream without atomization. 
NON-LEAKING CONTAINERS are containers without liquid leaks. 
PERSON is any firm, business establishment, association, partnership, 
corporation or individual, whether acting as principal, agent, employee, 
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G9 

(24) 

(25) 

(26) 

(2-T 

(28) 

& 

(30) 

(31) 

(32) 

.-. 
or other capacity including any governmental entity or charitable 
organization. 
PRINTING in the graphic arts is any operation that imparts color, design 
alphabet, or numerals on a substrate. 
RElMOTE RESERVOIR COLD CLEANER is a cleaning device in- 
which liquid solvent is pumped from a solvent container to a sink-like 
work area and the solvent from the sink-like area drains into an enclosed 
solvent container while parts are being cleaned. 
REPAIR CLEANING is a solvent cleaning operation camied out during 
a repair process. 
REPAIR PROCESS is the process of returning a damaged object or an 
object not operating properly to good condition. 
SCREEN PRINTING is a process in which the printing ink passes 
through a web or a fabric to which a refined form of stencil has been 
applied. The stencil openings determine the form and dimensions of the 
imprint. 
SOLVENT is a VOC-containing liquid used to perform solvent cieaning ___ 
operations. 
SOLVENT CLEANING OPERATION is the removal of loosely held 
uncured adhesives, uncured inks, uncured coatings, and contaminants 
which include, but are not limited to, dirt, soil, and grease from parts, 
products, tools, machinery, equipment, and general work areas. Each 
distinct method of cleaning in a cleaning process which consists of a series 
of cleaning methods shall constitute a separate solvent cleaning 
operation. 
SOLVENT CONTAINER is that part of a cleaning device that holds the 
solvent. 
SOLVENT FLUSHING is the use of a solvent to remove uncured 
adhesives, uncured inks, uncured ‘coatings, or contaminants from the 
internal surfaces and passages of the equipment by flushing solvent 
through the equipment. . 

STRIPPING is the removal of cured coatings, cured inks, and cured 
adhesives. 
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(33) 

(34) 

(35) 

(36) 

(37) 

SURFACE PREPARATION is the removal of contaminants such as 
dust, soil, oil, grease, etc., prior to coating, adhesive, or ink applications 
ULTR4VIOLET INKS are inks which dry by polymerization reaction 
induced by ultraviolet energy. 
VOC COMPOSITE PARTIAL PRESSURE is the sum of the partial 
pressures of the compounds defined as VOCs. 
~~.~omposite- Partiaf--]Brcg.-me .G ~~~a~&d~~ ‘fci~ows: 

PP, = $ 
(wi)Wi)/~i 

i=l ww we 11 wi 
P - 
Mww+ Mw,+ El MWi 

Where: 

wi = Weight of the “i”th VOC compound, in grams 

WV = Weight of water, in grams 

we = Weight of exempt compound, in grams 

MWi = Molecular weight of the “i”th VOC compound, in ~ Lole 
o- 

MW, = Molecular weight of water, in g 
g-mole 

MW, = Molecular weight of exempt compound, in g 
g-mole 

ppc = VOC composite partial pressure at 20°C, in nun Hg 

wi = Vapor pressure of the “i”th VOC compound at 20°C, 
inmmHg 

VOLATILE ORGANIC COMPOUND (VOC) is any chemical 
compound which contains the element carbon, excluding methane, 
carbon monoxide, carbon dioxide, carbonic acid, metallic carbides or 
carbonates, ammonium carbonate, and exempt compounds. 
WIPE CLEANING is the method of cleaning a surface by physically 
rubbing it with a material such as a rag, paper, or a cotton swab 
moistened with a solvent. 

1171- 5 



Rule 1171 (Cont.) 

(c) Requirements 
(1) Solvent 

(Adopted August 2,1?91) 

Requirements 
A person shall not use a solvent to perform solvent cleaning operanons. 
including the use of cleaning devices or methods, unless the solvent 
complies with the applicable requirements set forth below: 
(Ay, Substrates Cleaning During Manufacturing Processes; and Surface 

Preparation for Coating, Adhesive, or Ink Applications- 
The solvents used on substrates for cleaning during the 
manufacmring process or for surface preparation prior to coating, 
adhesive, or ink applications shall contain VOC equai 12 or !rss 
than the limits specified below: 

(0 On and after July 1, 1992, the limit shall be 200 grams of 
VOC per liter of material. 

(ii) On and after July 1, 1993, the limit shall be 70 grams of 
VOC per liter of material. 

(B) Repair and Maintenance Cleaning 
On and after July 1, 1992, the solvents used for repair or 
maintenance cleaning shall have a VOC content of 900 grams or 
less of VOC per liter of material and a VOC composite partial 
pressure of 20 mm Hg or less at 2oOC (68O F). 

(C) Cleaning of Coatings and Adhesives Application Equipment 
On and after July 1, 1992, the solvents used for cleaning coatings 
or adhesives application equipment shall have a VOC conrenr of 
950 grams or less of VOC per liter of material and a VOC 
composite partial pressure of 35 mm Hg or less at 20°C (68’ F). 

(D) Cleaning of Polyester Resin Application Equipmenr 
On and after July 1, 1992, the solvents used for cleaning polyester 
resin application equipment shall comply with one of the limits 
specified below: 

(i) The solvent shall have a VOC content of 200 grams or less 
of VOC per liter of material; or 

(ii) The solvent shall have a VOC content of 1100 grams or less 
of VOC per liter of material and a VOC composite partial 
pressure of 1.0 mm Hg or less at 20°C (68’F); or 
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(iii) A solvent reclamation system shall be used if the solvent 
contains more than 200 grams of VOC per liter of material 
or the solvent has a VOC composite partial pressure oi 
more than 1.0 mm Hg at 20°C (68OF) and contains more 
than 1100 grams of VW per liter of material, and the 
solvent usage exceeds four (4) gallons per day per facility. 
%X--FWkkEE&h~St~~ Shti .K$IeTtitYa;r k?-ZSl at .80 p&&St 

efficiency. The solvent residues for on-site reclamation 
system shall not contain more than 20 percent VOC, by 
weight. 

(E) Cleaning of Ink Application Equipment 
On and after July 1, 1992, the solvents used for cleaning of ink 
application equipment in graphic arts shall meet the limits 
specified below: 

(9 

(ii) 

(iii)’ 

(3 

The solvents used in screen printing shall have a VOC 
content of 1070 grams or less of VOC per liter of material 
and a VOC composite partial pressure of 5 mm Hg or less 
at 20°C (68OF). 
The solvents used in lithographic and letter-press printing 
not subject to (c)(l)(E)(iv) shall have a VOC content of 
900 grams or less of VOC per liter of material and a VOC 
composite partial pressure of 25 mm Hg or less at 20°C 
(680F). 
The solvents used in graphic arts printing operations not 
subject to. (c)(l)(E)(i), (c)( l)(E)(ii), or (c)( l)(E)(iv) shall 
have a VOC content of 100 grams or less of VOC per liter 
of material and a VOC composite partial pressure of 3 mm 
Hg at 20°C (68OF). 
The solvents used in graphic arts printing operations, 
except screen printing to remove ultraviolet inks from 
application equipment shall have a VOC content of 800 
grams or less of VOC per liter of material and a VOC 
composite partial pressure of 33 mm Hg or less at 20°C 
(68OF). 
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(2) 

(F) Cleaning of Electronic Assemblies 
On and after July 1, 1992, the solvents used for manufacmring or 
maintenance cleaning of electronic assemblies shall have a VOC 
content of 900 grams or less of VOC per liter of material and a 
VOC composite partial pressure. of 33 mm Hg or less at 20°C 

:, (68OF). 
Cleaning Devices and Methods Requirements 
On and after July 1, 1992, a person shall not perform solvent cleaning 
operations unless one of the following cleaning devices or meThods is 
used: 

(4 
@> 

cc> 

(D) 

w 

m 

G) 

Wipe cleaning; 
Spray bottles or containers with a maximum capacity 
ounces horn which solvents are applied without .a 
induced force; 

of 16 fiuid 
propellant- 

Cleaning equipment which has a solvent container that can be, and 
is, closed during cleaning operations, except when depositing and 
removing objects to be cleaned, and is closed during nonoperation 
with the exception of maintenance and repair to the cleaning 
equipment itself; 
Cleaning device which is listed in the Office of Operations’ manual 
“Alternative Devices for Rule 1171 Compliance” dated .kl>: 1, 
1991. The Executive Officer shall periodically update the manual 
to identify any additional cleaning devices determined by the 
Executive Officer to result in equivalent or lower emissions; 
Remote reservoir cold cleaner used pursuant to the provisions of 

paragraph (c)(3); 
Non-atomized solvent flow method where the cleaning solvent is 
collected in a container or a collection system which is closed 
except for solvent collection openings and, if necessary, openings 
to avoid excessive pressure build-up inside the container; or 
Solvent flushing method where the cleaning solvent is discharged 
into a container which is closed except for solvent collection 
openings and, if necessary, openings to avoid excessive pressure 
build-up inside the container. The discharged solvent from the 

- 

. . - 
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(3) 

(4) Storage and Disposal 

(5) 
i&.. 

i i 

equipment must be collected into containers without atomizing 
into the open air. The solvent may be flushed through -he system 
by air or hydraulic pressure, or by pumping. 

Remote Reservoir Cold Cleaners 
Any person owning or operating a remote reservoir cold cleaner shall 
comply with all of the following requirements: 

<A) 

(B) 

Prevent- solvent vapors from escapmg from the solvent container 
by using such devices as a cover or a valve when the remote 
reservoir is not being used, cleaned, or repaired; 
Limit draft rate in the work room, as measured within three (3) 
feet from the location of the solvent discharge and parallel to the 
plane of the remote reservoir cold cleaner opening, to less than 9.1 
meters per minute (30 feet per minute), unless necessary to meet 
Occupational Safety and Health Administration (OSHA) 
requirements; 

CC) 

m 

(El 

Direct solvent flow in a manner that will prevent liquid solvent 
from splashing outside of the remote reservoir cold cleaner; 
Do not degrease porous or absorbent materials, such as cloth, 
leather, wood, or rope; and 
Use only solvent containers free of all liquid leaks. -4uxiliary 
equipment, such as pumps, pipelines, or flanges, shall not have any 
liquid leaks, visible.tears, or cracks- Any liquid leak, .visible tear, 
or crack detected shall be repaired within one (1) calendar day, or 
the leaking section of the remote reservoir cold cleaner shall be 
drained of all solvent and shut down until it is repiaced or 
repaired. 

Regardless of their VOC content, all VOC-containing materials used in 
solvent cleaning operations, such as solvents, and cloth and paper 
moistened with solvents, shah be stored in non-absorbent, non-leaking 
containers which shall be kept closed at all times except when filling or 
emptying. 
Control Equipment 
In lieu of complying with the requirements in paragraphs (c)(l), (c)(2), or 
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subparagraph (c)(6)(A), a person may comply by .using cohecrion and 
control systems in association with the solvent cleaning operation 
regulated by this rule provided: 

(A) (0 The collection system collects at least 90 percent, by weight. 
of the emissions generated by the solvent cieaning 

‘, operation; and the control system reduces VOC emissions 
from the emission collection system by at least 95 percent, 
by weight, or the output of the control system is less man 50 
parts per million (PPM) calculater! as carbon wirh nd 
dilution; or 

(ii) The collection and control systems meet the-requirements 
of the applicable source specific rule of the District’s 
Regulation XQ and 

(W A plan is submitted to the Executive Officer or his designee to 
demonstrate compliance with the requirements set forth above, 
and a prior written approval is received from the Executive Officer 
to operate the control equipment. 

(6) General Prohibitions 
(A) On and after July 1,1992, a person shall not atomize any solvent 

into open air. 
(B) On and after July 1,1992, a person shall not specify or require any 

person to use solvent or equipment subject to the provisions of this 
rule that do not meet the requirements of this rule. 

(C) On and after January 1, 1997, a person shall not perform solvent 
cleaning operations subject to the provisions of this rule wirh a 
solvent which contains Group II exempt compounds listed in 
subparagraph (b)(7)(B) except methylene chloride. 

(7) Equivalency for Spray Gun Cleaning Devices 
Until July 1, 1993, in lieu of complying with the requirements of 
paragraphs (c)(l) and (c)(2) applicable to spray gun cleaning operations, 
a person may comply by demonstrating to the satisfaction of the District 
Executive Officer that the total VOC emissions resulting from the use of 
its spray gun cleaning system (i.e., cleaning solvent and cleaning device) 
are not greater than the VOC emissions resulting from the use of spray 
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gun cleaning systems designed and operated in full compliance with 
paragraphs (c)(l) and (c)(2). For the purposes of this paragraph, VOC 
emissions shall be determined in accordance with the District’s “General 
Test Method for Determining Solvent Losses from Spray Gun Cleaning 
Systems.” 

(d) Exemptions 

(1) The following solvent cleaning operations are not subject to any provision 
of this rule: 

(A) Cleaning carried out in batch-loaded cold cleaners, open-top 
vapor degreasers, conveyorized degreasers, or film cleaning 
machines which are regulated under Rule 1122 - Solvent 
Degreasers. 

i ', -- 

0% 

69 

0 

03 

m 
m 
0-u 

Cleaning operations subject to Rules 1102 - Petroleum Solvent 
Dry Cleaners, and 1102.1 - Perchloroethylene 
Systems. 
Cleaning operations subject to Rule 1164 - 
Manufacturing. 

Dry Cleaning 

Semiconductor 

Cleaning operations subject to Rule 1124 - Aerospace Assembly 
and Component Manufacturing Operations, except coating 
application equipment cleaning, and storage and disposal of V@C- 
containing materials used in solvent cleaning operations. 
Cleaning operations subject to Rule 1141.1 - Coatings and Ink 
Manufacturing. 
Janitorial cleaning. 
Stripping of cured coatings, cured adhesives, and cured inks. 
Cleaning of architectural coating application equipmeil: until 
January 1,1993. 

Wipe cleaning is not subject to the provisions of paragraph (c)(l) when 
carried out for any of‘the following applications: 
(A) Cleaning of solar cells, laser hardware, and high-precision optics. 
(B) Cleaning for: conducting performance laboratory. tests on coatings, 

adhesives, or inks; research and development programs; and 
laboratory tests in quality assurance laboratories. 
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(C) Cleaning of polycarbonate plastics. 
(D) Cleaning of motor vehicles on application lines subject to Rule 

1115 - Motor Vehicle Assembly Line Coating Operations. 
(3) Internal cleaning of the tips of automated spray equipment systems, 

except for robotic systems, and cleaning with spray bottles or containers 
described in subparagraph (c)(2)(B), are not subject to the provisions of 
subparagraph (c)(6)(A). 

(4) Cleaning with aerosol products shall not be subject to the provisions of 
paragraph (c)(l) and subparagraph. (c)(6)(A) if 160 fluid ounces or less 
per day per facility of aerosol producs are used. 

(5) Cleaning of cotton swabs to remove cottonseed oil before cleaning of 
high-precision optics shall not be subject to paragraph (c)( 1). 

(e) Compliance Test Methods 
For the purpose of this rule, the following test methods shall be used. Other test 
methods determined to be equivalent after review by the staffs of the District, 
the Air Resources Board, and the United States Environmental Protection 
Agency, and approved in writing by the District Executive Officer may also be d 

used. 
(1) The VOC content of materials subject to the provisions of this rule shall 

be determined by: 
(A) The Environmental Protection Agency (EP-4) Reference Method 

24 (Determination of Volatile Matter Content, Water Content, 
Density Volume Solids, and Weight Solids of Surface Coatings, 
Code of Federal Regulations Title 40, Part 60, Appendix A). The 
exempt compounds content shall be determined by the South 
Coast Air Quality Management District’s (SCAQMD) Laboratory 
Methods of Analysis for Enforcement Salnples - Section III, 
Methods 19 and 22; or , 

(B) SCAQMD’s Laboratory Methods of Analysis for Enforcemenr 
Samples - Section III, Methods 16, 17, 19,22, and 24. \ 

(2) The efficiency of the emissions collection system shall be determined by 
the EPA method cited in 55 FR (Federal Register) 26865, June 29, 1990. 
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(3) 

(4) 

$1 

(6) 

r  

j: ,  J..  

The efficiency of the control device and the VOC ‘content measured and 
calculated as carbon in the control device exhaust gases shall be 
determined by EPA’s Test Methods 25,25q or SCAQ&kD’s Method 25.1 
(Determination of Total Gaseous Non-Methane Organic Emissions as 
Carbon). Emissions determined to exceed any limits established by this 
rule through the use of either of the above-referenced test methods shall 
constitute a vi&tion of .thk tile. 
The identity of components in solvents shall be determined by 
SCAQMD’s Laboratory Method of Analysis for Enforcement Satiples - 
Section III, Method 27. 
The’ relative volume of components shall be determined by SCAQMD’s 
Laboratory Method of Analysis for Enforcement Samples - Section III, 
Methods 19 and 22. 
Measurement of average workroom draft rate shall be measured parallel 
to the remote reservoir cold cleaner opening with a thermistor 
anemometer which has an accuracy of 22 percent of reading plus l/2 
percent of full scale and is annually factory-calibrated in a National 
Institute of Standards and Technology traceable wind tunnel. 

Recordkeeping Requirements 
Records shall be maintained pursuant to Rule 109 for all applications subject to 
this rule, including those exempted under section (d), except for the following: 
(1) Facilities not subject to recordkeeping requirements of any other 

Regulation XI series rule. 
(2) Cleaning operations performed with a solvent which has a water content 

of 98 percent or more, by weight, or a VOC composite partial pressure of 
0.1 mm Hg or less at 20°C (68OF), or contains VOC consisting of more 
than 12 carbon atoms. 

(g) Rule 442 Applicability 
Any solvent, solvent cleaning operation, or a facility, which is exempt froin all or 
a portion of this rule except paragraph (f)(l), shall be subject to the applicable 
requirements of the applicable Regulation XI source specific rule or Rule 442 - 
Usage of Solvent. 
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SOUTH COAST AIR QUALI’IY MANAGEMENTDISTRICT 

STATIONARY SOURCE COkIPLIANCE 

MEMORANDUM 

DATE: March 9,1995 

TO: SCAQMD Governing Board Members 

FROM: / 
e 

Luckie 

SUBJE~ A-GENDA- #8: 
Revisions to Rule 1171- Solvent Cleaning Operations 

A modification is needed in the Set Hearing.Packtige for Rule 1171- Solvent Cleaning 
Operations. This is today’s agenda #8. The proposed modification is summarized 
below and presented in the attached errata sheet. 

Rule 1171 currently requires storage of solvent laden cloth and rags in non-absorbent., 
non-leaking closed containers. This requirement has been burdensome for many 
businesses and we have recently convinced the California Air Resources Board of the 
wisdom of deleting this section of the rule. Furthermore, recent staff research has 
shown that these activities are already regulated under the Uniform Fire Code and 
federal Occupational Safety and Health Administration regulations. Deleting this 
requirement will have little or no effect on VOC emissions and is not expected to 
result in any adverse environmental or socioeconomic impacts. 

LL:mm 

CC James Lents 
Pat Leyden 

AGENDA # 8 

ERRATA 

Proposed Amended Rule 1171- Solvent Cleaning Operations 

(c)(4) Storage and Disposal 
Ri3ga&es+&W-V~~e~W~~l VOC-containing W&$~-~&W.T 
solvents .arzbc~#k~~-~~~~~~~~~~~~~sed in solvent cleaning 
operations ~~-~felver~~~~~-~~~~~~v~~ 
shall be stored in non-absorbent, non-leaking containers which shall be kept 
closed at all times except when filling or emptying. It is recommended that 
cloth and paDer moistened with VOC-containina solvents be stored-in closed, 
non-absorbent. non-leakina containers. 



,(__._ ‘. 

f MODIFICATIONS TO PROPOSED AMENDED RULE 1171 STAFF REPORT 

(PROPOSED AMENDMENTS) 

7. Recommendation for Storage of Solvent Laden Cloth and Rags, Paragraph 
- (W) 

Uniform Fire Code (International Conference of Building OfJciak) and federal 
Occupational Safety and *Health Administration reguhztions (29 CFR Ch. XXII 
1910.106(e)(9)) require theuse of closed containers for the storage of solvent laden 
&&Qlad.rag&..- -I#&&$&& $~.-&&-@f-&p& ~~-for-s~~--~-~th--and--mgs 
results only in negligible air emission reductions. Because of the duplicative nature (see 
Health and Safety. Code section 407270) of the requirement,. the language will be 
changed to a recommendation only. 

(PUBLIC COMMENTS) 

6a Storing solvent laden rags in non-absorbant, non-leaking, closed containers 
does not prevent the release of VOCs into the atmosphere. The requirement 
should be removed as only air tight containers (infeasible) would curtail 
emissions. 

i : 

6b. The requirement for storage of solvent laden materials in closed containers 
should be retained. Several companies are able to reclaim the solvents and 
the practice improves housekeeping. 

Response: While it is true that much of the VOC emissions are’lost, the 
positive aspects (ic, fire safety and housekeeping) outweigh the negative. In 
addition, Um~onn Fire Code and Occupation Safety and Health 
Administration regulations require good-fire-saj+praet&&n&&-&e use of 
closed containers for solvent laden rags and paper. Therefore, the 
requirement for non-leaking, closed containers will remain but as a 
recommendation only. 

District staff has evakzted the proposed change to Rule 1171’S storage and disposal 
requirement (Rule II 71 (c)(4)) and has determined that such a change will have little 
or no effect on VOC emissions from affected fqilities and is not expected to result in 
signi~cant adverse impacts in any other environmental areas. Further, the proposed 
change is expected to have little or no effect on existing storage and ciisposal practies 
since these activities are already regubzted under the Uniform Fire Code and federal 
Occupational Safety and Health Admkstration regulations. The Final Supplemental 
Environmental Assessment will address the proposed amendment to the storage and 
disposal requirement in more detail. 



Air Pollution Control Ofker 
R. J. Sommedle 

COLD SOLVENT CLEANER 
ODeratinE Reauirements 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

‘10. 

11. 

12. 

13. 

The solvent cleaner, ventilation systems, and emission control equipment shall be installed 
and maintained in proper working order. The ventilation:gystems and emission control 
equipment shall be properly operating at all times when parts are being cleaned or solvent 
is being heated in the solvent cleaner. 

There shall be no liquid solvent leaks from any portion of the degreasing equipment. 

Solvent, including waste solvent and distillation residue, shall not be stored or disposed of 
in a manner that will cause or allow evaporation into the atmosphere. 

Distillation residues shall not contain more than 10 percent solvent by volume after 
distillation recovery of waste. 

Devices designed to cover the solvent shall not be removed except to process work or to 
perform maintenance. 

Solvent agitation shall be achieved only by means of pump circulation, mechanical mixing, 
or with ultrasonics. Gas agitation shall not be used. 

For solvent cleaners employing sprays, except gas-path cleaners, the stream pressure shall 
be low enough to prevent liquid splashing outside the container. 

No porous or absorbent materials, such as cloth leather, wood, or rope shall be cleaned with 
solvent. This provision does not apply to stripping of wood products using solvent which 
are more than 50% by volume of any combination of l,l,l,-trichloroethane and methylene 
chloride. 

Solvent cleaner operators shall maintain records of the types, amounts, and dates of 
solvents added to and removed from each solvent cleaners. The records shall be 
maintained for three (3) years and made available to the Air Pollution Control Officer 
immediately upon request. 

Cleaned parts shall be drained until dripping ceases. 

The solvent cleaner liquid level shall not be above the marked maximum solvent level line. 

For remote-reservoir cleaners, the cover of the solvent reservoir shall be closed at all times 
except when the reservoir is being cleaned or repaired. 

For remote-reservoir cleaners, the portion of the solvent cleaner where parts are cleaned 
shall not be exposed to drafts greater than 40 meters per minute (131 feet per minute). 



RULE 67.6. SOLVENT CLEAMNG OPERATIONS (Effective 7/25/79: 
RLV. Effective 10/16/9Q) 

(a) APPLICABILITY 

This rule is applicable to all surface cleaning or stripping operations & gas-path cleaners 
which use solvents for the purpose of removing surface impurities or coatings, and preparing 
parts or products for painting, plating, repair, inspection, assembly, heat treatment, or for any 
other use. This rule is also applicable to operations which immerse items in solvent-rich 
atmospheres for heating or any other purpose, including vapor-phase solder reflow operati~s. 

(1) cieaninguaterial 

The provisions of Section (d) shall not apply to any solvent cleaner installed, or for 
which application for an Authorityto Construct was received, before September 1,1980, 
and which, prior to and since September 1, 1980, has continuously employed exciusiveiy 
any of the following cleaning materials: 

(i) l,l,l-Trichloroethane 

(ii) Trichkotrifiuoroethane 

(iii) Methylene Chloride 

The provisions of Section (d) shall not apply to any cold solvent cleaner with a liquid 
surface area less than 5 square feet and vapor solvent cleaner with a vapor-air interface less 
than 5 square feet installed., or for which application for an Authority to Construct was 
received before October 16,1990, and that employ any of the following cleaning materials: 

(i) l,l,l-Trichloroethane 

(ii) Txichiorotrifiuoroethane 

(ii) Methylene Chloride 

(2) wipe cieallillg 

The provisions of Section (d) shall not apply to any solvent cleaning operation 
employing only wipe cleaning. 

(3) The provisions of Section (d) shall not apply to any cold solvent cleaner dip 
tank with a liquid surface area of 1 square foot (0.09 square-meters) or less, or with a 
capacity of 1 gallon or less. 

(4) Operations Subject to Rules 67.9 or 67.11. 

The provisions of Section (d) shall not apply to non-immersion stripping or coating 
equipment cleanup operations subject to the requirements of Rule 67.9 or Rule 67.11. 

Regulation IV Rule 67.6 
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(5) Dry Cleaning Operalions. 

The.provisions of Section (d) shall not apply to the application of solvent to 
garments, fabrics, or leather for the purposes of cleaning when such appiications are 
subject to the requirements of Rule 67.2 or Rule 67.8. 

(c) DEFINITIONS 

(1) “Coid Solvent Cleaner” means any non-boiling solvent cleaner, excluding 
conveyor&d solvent cleaners, vapor solvent cleaners, and gas-path cleaners, and wipe 
cleaning operations, and including spray sinks, spray booths, suippers, remote-reservoir 
cleaners, and dip tanks. Solvent cleaners which employ heated but non-boiling solvents 
shall be considered cold solvent cleaners. 

(2) “Conveyorized Cold Solvent Cleaner” means any continuously loadec$ 
solvent cleaner which is not a conveyor&d vapor solvent cleaner. 

(3) “Conveyorized Vapor Solvent Cleaner” means any continuously loaded 
solvent cleaner which immerses parts in boiling solvent or in solvent vapors generated by 
boiling solvent Conveyor&d solvent cleaners which contain any vapor solvent cleaning 
sections shall be considered conveyor&d vapor solvent cleaners. “> 

(4) ‘*Existing Unit” means, for the purposes of this rule, one which was 
install& and operating in San Diego County before October 16,199O. 

(5) “Freeboard Chiller” means a condenser placed above the primary condenser 
which provides a blanket of cold air above the vapor-air interface to rednce emissions. 

(6) “Freeboard Height” means 

(i) For cold solvent cleaner dip tanks, the distance from the maximum solvent 
level line to the top of the tank. 

(ii) For open-top vapor solvent cleaners, the distance from the solvent vapor- 
air interface to the top of the solvent cleaner tank 

(iii) For conveyor&d solvent cleaners, the distance from the top of the solvent 
or solvent vapor-air interface to the bottom of the lowest entrance of the solvent 
cleaner. 

(7) “Freeboard Ratio” means the freeboard height divided by the smaller of the 
interior length or width of the solvent cleaner tank, 

(8) “Gas-Path Cleaner (Corrosion Control Cart)” means equipment which 
applies solvent to the interiors of gas turbines or jet engines for removal of corrosion or 
combustion deposits. 

(9) “Liquid Leak” means any visible leak of liquid solvent at a rate in excess of 
three drops per minute. 

Rule 67.6 
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(10) “Liquid Surface Area” means the area of the interface between the liquid 
solvent available for dipping and the air which is contiguous with the outside 6f the solvent 
cleaner. The area of surfaces wetted by the solvent before it drains into a reservoir in a 
section of the solvent cleaner used for parts drainage and not used for dipping shall not be 
included in the liquid surface area. 

(11) “Open-top Vapor Solvent Cleaner” means any batch loaded, vapor 
solvent cleaner. 

(12) “Organic Compound” means any compound of carbon (excluding carbon 
monoxide, carbon dioxide, carbonic acid, metallic carbides or carbonates, ammonium 
cartinate, and methane) which might be emitted during use, processing, application, 

? 
.I 

curing, or drying of a solvent or other material. 

..(l!J) !!~-~~r--&~+v~-~~n& ~~~$m~yb&&~l&&$j c&j 
solvent cleaner in which liquid solvent is pumped to a sink-like work area which drains 
back into a liquid solvent tank, which is completely enclosed except for the drain opening, 
while parts are being cleaned. For the purposes of this rule any cold solvent cleaner except 
for wipe stations, dip tanks, and gas-path cleaners shalJ be considered a remote-reservoir 
solvent cleaner. 

(14) “Solvent” means, for the purposes of this rule, any liquid containing more 
than .lO percent by weight of organic compounds and which is used to dissolve, clean, 
Strip, or remove impurities, coatings, stains, or films from surfaces. 

(15) “Solvent CleamY means a device which applies solvent or in which solvent 
is applied to items for the purpose of removing or strip@ing impurities, coatings, stains, or 
films. 

(16) “Stripper” means a solvent cleaner in which solvent is applied to a surface for 
the purpose of removing a film, coating, or stain, including, but not limited to, dip tanks 
and spray sinks. 

(17) 
surface. 

“Stripping” means applying solvent to remove a coating or film from a 

(18) “Vapor-Air Interface” means the area of contact between the solvent vapors 
and air which is contiguous with the air outsi& the solvent cleaner. 

(i) The area of the vapor-air interface shaLl be calculated as’the product of the 
lengths between internal solvent cleaner walls behind the condensing coils. 

(ii) The perimeter of the vapor-air interface shall be c&ilated as the sum of 
‘the lengths of the internal solvent cleaner walls behind the condensing coils. 

(19) “Vapor-Phase Solder Reflow Unit” means a device in which parts are 
immersed in an organic compound-rich vapor generated by boiling a liquid for heating to 
melt or soften solder connections of electronic, components. For the purposes of this rule 
batch-loaded vapor-phase solder reflow units shall be’considered open-top vapor solvent 
cleaners and continuously loaded vapor-phase solder reflow units shall be considered 
conveyorized vapor solvent cleaners. 
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(20) “Vapor Solvent Cleaner” means a solvent application device in which parts 
are immersed in an organic compound-rich vapor generated by boiling a liquid for cleaning. 
For the purposes of this rule vapor-phase solder reflow units shah be considered to be 
vapor solvent cleaners. For the purposes of this rule solvent cieaners which immerse parts 
in boiling solvent shall be considered vapor solvent cleaners. 

(21) “Wipe Cleaning” means that method of cleaning which utilizes a mater@, 
such as a rag, wetted with a solvent, coupled with a physical rubbing process to remove 
contaminants from surfaces. 

(d) STANDARDS AND REQUIREMENTS 

(1) General quipmekt Requirements. A person shall not operate a solvent cleaner 
unless all of the following are used: 

(i) A container for the solvent ; 

(ii) An apparatus or cover which completely covers the solvent container 
when not processing work; 

(ii) A facility for draining cleaned parts such that drained solvent is returned to 
the containa, and 

(iv) A permanent, conspicuous, legible label listing the applicable operating 
requirements contained in Subsections (d)(5) through (d)(9). 

(2) Cold Solvent Cleaner Equipment Requirements. A person shall not operate a 
cold solvent cleaner unless the requirements of Subsection (d)(l) are met and the foljowing 
iUX?Used: 

(i) A cover which is easily operable with one hand or mechanically assisted. 

(ii) For dip tar&s or dip sections, a readily visible, permanent mark or line 
indicating the maximum allowable solvent level. 

(iii) For dip tanks, a fitxboard ratio greater than or equal to 0.5. 

(iv) For remote-remok cleaners, a solvent with a vapor pressure of organic 
compounds less than 33 mm Hg at 38OC (0.6 psia at 1OOT): This provision does not. 
apply to stripping ofwoodproducts with any combination of l,l,l-trichloroethane or 
methylene chloride. 

(v) For cold solvent cleaners employing sprays, spray nozzles which produce 
continuous liquid flows, not fine atomized nor shower-type sprays. 

(vi) For cold solvent cleaners employing solvent &th a vapor pressure of 
organic compounds greater than 33 mm Hg (0.6 psia) at 38°C (lOOoF) or employing 
solvent heated above 50°C (122QF). 

(A) an internal drainage device, such that parts are enclosed under the 
cover of the solvent cleaner while draining, and 

(B) a freeboard ratio greater than or equal to 0.75’: or 

Rule 67.6 Regulation IV 
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(C) a water cover, provided the solvent is insoluble in and denser than 
water. 

(3) Open-top Vapor Solvent Cleaner and Conveyorized Solvent Cleaner Equipment 
Requirements: A person shall not operate an open-top vapor solvent cleaner or 
conveyor&d solvent cleaner unless the requirements of Subsection (d)( 1) are met and the 
following are used: 

(i) A cover which can be easily operated without disturbing the vapor layer, 

(ii) A primary condensing coil situated above the boiling solvent, except for 
conveyor&d cold solvent cleaners; 

(iii> 
cleaners: 

y. pf the fo@oeg .safety devices, except for conve.ycnized cold so+ent 

(A) a device iwhich shuts off the sump heat if the condenser coolant 
stops circulating, except far refrigerated condensers; 

(B) a device which shuts off the sump heat if the condenser coolant or 
retigerant becomes wanner than the designed opera&g temperature; 

(C) a device which shuts off the sump heat if the vapor level rises above 
the designed operating level and which is only manually resettable; and 

(D) for solvent cleaners of the spray type, a device which prevents spray 
pump operation if the solvent vapor-air interface falls below the designed 
opeming 1eveL 

(iv) For solvent cleaners employing sprays: 

(A) spray nozzles which produce continuous liquid flows, not fine 
-_ - .. 

atomized or shower type sprays; or 

(B) sprays which are located below the vapor-air interface. 

. (v) For open-top vapor solvent cleaners with a vapor-air interface area greater 
than 1 square meter (10.76 square feet), conveyor&d vapor solvent cleaners with an 
vapor-air intetface area greater than 2 square meters (21.52 squaie feet), and 
conveyorized cold solvent cleaners with a liquid surface area greater than 2 square . 
meters (21.52 square fet). 

(A) an automated cover-elevator system which opens only when the dry 
part is’acmally entering or exiting the solvent cleaner, except for conveycnkd 
solvent cleaners; or 

(B) a freeboard ratio greater than or equal to 0.75 and a powered cover, 
except for conveyorized solvent cleaners; or 

(CT) a refrigerated freeboard chiller having a minimum of 500 BTU per 
hour cooling capacity per foot along the vapor-air interface perimeter or a 
tefiigerated condenser coil having a minimum cooling capacity of 100 percent of 
the boiling sump heat input rate; or 
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(D) a carbon adsorption system with ventilation greater than or equal to 

15 cubic meters per minute per square meter (50 cubic feet per minute per square 
foot) of vapor-air interface atea and a control efficiency of 90 percent or more by 
weight of organic compounds ; or 

Q a control system which has a control efficiency at least as effective 
as any of the above and which is approved by the Air Pollution Control Officer 
on an annual basis and meets the requirements of Section (e). 

(vi) For ah conveyorized solvent cleaners, the following: 

(A) a drying tunnel, which is an extension f?om the exit of the ‘r 
conveyorized solvent cleaner to allow more time for the cleaned parts to drain 
completely, or other means sufficient to prevent cleaned parts from carrying 
solvent liquid out of the solvent cleaner, and 

@) minim&d openiigs such that entrances and exits shall silhouette 
work loads with an average clearance between parts and the edge of the soivent 
cc$~z opening less than 10 centimetersor less than 10 percent of the opening 

(4) Gas-Path Cleaner (Corrosion Control Cart) Requirements: A person shall not 
operate a gas-path cleaner unless the requirements of Subsection (d)( 1) are met and a 
solvent with a vapor pressure of organic compounds less than 33 mm Hg at 38°C (0.6 psia 
at lOOoF) and greater than 75 percent water by volume or a vapor pressure of organic 
compounds less than 1 mm HG at 38OC (0.6 psia at lOOoF) and greater than 50 percent 
water by volume is used 

(5) General Gpemting Requirements: Any person who operates a solvent cleaner 
shall confbrm to the following operating requirements. 

6) The solvent cleaner, ventilation systems, and emission control equipment 
shall be instakd and maintained in proper working order. The ventilation systems 
and emission control equipment shall he properly opera&g at all times when parts are 
king cleaned or solvent is being heated in the solvent cleaner. 

(ii) There shall be no liquid solvent leaks from any portion of the &greasing 
equipment - 

(ii) Solvent, including waste solvent and distillation residue, shall not be 
stod of disposed of in a manner that wiR cause or allow evaporation into the 
atmosphere. 

(iv) Distillation tt&i.ws shall not contain more than 10 percent solvent by 
volume after distillalion recovery of waste. 

(vj Devices designed to cover the solvent shall not be removed except to 
process work or to perfinm maintenance. 

(vi) Solvent agitation shall be achieved only by means of pump circulation, 
mechanical mixing, or with ultrasonics. Gas agitation shall not he used. 

(vii) For solvent cleaners employing sprays, except gas-path cleaners, the 
stream pressure shall he low enough to prevent liquid splashing outside the container. 
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* (viii) No porous or absorbent materials, such as cloth, leather, wood, or rope 
shaLl be cleaned with solvent This provision does not apply to stripping of wood 
products using solvents which am more than 50% by volume of any combination of 
1 , 1 ,1-ttichloroethane and methylene chloride. 

(ii) Solvent cleaner operators shah maintain records of the types, amounts, 
and dates of solvents added to and removed fkom each solvent cleaner. The records 
shall be maintaine-d for three years and made available to the Air Pollution Control 
Of&xx immediately upon request 

(6) Cold Solvent .Cleaner Operating Requirements: Any person who operates a 
cold solvent cleaner shall conform to requirements of Subsection (d)(5) and the following: 

(i) Cleaned p.arts shall be drained until dripping ceases. 

(ii) The solvent cleaner liquid level shah not be above the mar&d maximum 
solvent level line. 

(iii) For remote-reservoir cleaners, the cover of the solvent r&ervoir shah be 
closed at all times except when the reservoir is being cleaned or repaired, and 

(iv) For remoe-reservoir cleaners, the portion of the solvent cleaner where 
parts are cleaned shall not be exposed to drafts greater than 40 meters per minute 
(131 feet per minute). 

(7) Open-top Vapor Solvent Cleaner Operating Requirements: Any person who 
operates an open-top vapor solvent cleaner shall conform to the requkroents of Subsection 
(d)(5) and the following: 

(i) Solvent carry-out shall be rnhkked by all of the following methods: 

(A) racking parts for full drainage; 

(B) moving parts in and out of the solvent cleaner at a speed less than 
3.3 mems pat mixlUG 

(C) cleaning the workload in the vapor zone until condensation ceases; 

(D) 
and 

tipping out any pools of solvent on the cleaned parts before removah 

Q not removing parts f&n the solvent cleaner until visually dry. 

(ii) Solvent shall not be sprayed above the vapor-air interface. 

(iii) 
ah& 

Solvent cleaner exhaust ventilation systems, if used, shall not exceed 20 
meters per minute per square meter (65 cubic feet per minute per square foot) of 

solvent cleaner vapor-air interface area, unless necessary to rxkzt OSHA require- 
ments. Comfort ventilation fans shah not be positioned near the solvent cleaner 
opening in such a way as to disturb the vapor zone. Lip venklation, located below 
the cover of the solvent cleaner, ifused, shall be turned off when the solvent cleaner 
is cover&i 
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* (iv) Water shall not be visibly detectable in the organic compound phase 
exiting the water separator, nor shall organic compounds be visibly detectable in the 
aqueous phase leaving the separator. . 

: 
(v) Workloads placed in the solvent cleaner shall have an occupied, horizontal -,-.’ 

cross-sectional area less than one half of the vapor-air interface area 

(vi) During start up, the primary condenser and refrigerated freeboard chiller, 
if used, shall be tumed on either simultaneously or before the sump heater. During 
shutdown, the sump heater shall be turned off, either simultaneously or before the 
condenser coolant and refrigerated freeboard chiller are turned off. The solvent 

. cleaner shall.kcovered whenever the primary condenser is turned off. 

(8) Conveyor&d Solvent Cleaner Operating’Requiretmznts: Any person who 
operates a conveyorized solvent cleaner shah conform to the requirements of Subsection 
(d)(5) above and the following: 

(i) Solvent carry-out shall be e * * d by the following methods: 

(A) racking parts for best drainage; 

(B) for conveyor&d vapor solvent cleaners, maintaining vertical 
conveyor speed at less than 3.3 meters (11 feet) per minute; and 

(C) for conveyor&d cold solvent cleaners, draining parts until dripping 
ceases. 

(ii) Solvent cleaner exhaust ventilation systems shall not exceed 20 cubic 
meters per minute per square meter (65 cubic feet per minute per square foot) of 
solvent cleaner open area, unless necessary to meet OSHA requirements. Comfort i’ 
ventilation fans shall not be Positioned near the solvent cleaner opening in such a way 
as to disturb the vapor zone. 

(iii) Water shall not be visibly &tectable in the organic compound phase 
exiting the water separator, nor shall organic compounds be visibly detectable in the 
aqueous phase leaving the separator. 

(iv) During startup, the primary c&denser and refrigerated freeboard cbjller, if 
used, shall be turned on either simultaneously’or before the sump heater. During 
shutdown, the sump heater shall be turned off, either kimultaneonsIy or befarp: the 
condenser coolant and refrigerated *board chiller are turned off. The solvent 
cleaner shall be covered wheneverthe primary condenser is turned off. 

(9) &s-Path Cleaner (Corrosion Control.Cart) Opeking Requirements: Any 
person who operates a gas-path cleaner shall conform to the xtqrirements of Subsection T 
(d)(5)andthefollowingz ..- - .,,. :: 

(i) CleanedparMlaUbe&ainedumildrippingceases. 

(ii) The cover of the solvent reservoir shall be closed at all timts except when 
thereservoirisbeingcleanedorrepaired -. .. - .-’ 

(iii) Solvent cleaning operations shall not be conducted in areas with air flows 
greater than 135 meters per minute (5 miles per hour). 
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(e) ALTERNATIVE CONTROL 

(1) The provisions of Section (d) shail not apply if alternative methods which reduce 
emissions of organic compounds from the solvent cleaning operations by at least 85 percent 
by weight are employed. such as: 

(i) Venting the organic compound emissions fi-om a solvent cleaning 
operation through an air pollution control device approved by the Air Pollution 
Control Officer, 

(ii) Reducing the emissions of organic compounds f?om a solvent cleaning 
operation through the use-of low v&a* cleaning matetials. 

When employing low volatility cleaning materials, the reduction shall be deter- 
mined by comparing the organic compound emissions which occur when employing 
the low volatility cleaning materials with the organic compound emissions that occur 
when employing the organic solvent cleaning material that was in use on or before 
September 1,198O. Such demonstration shall be done using methcds and proce- 
dures approved by the Air Pollution Control OfEcer. 

(2) - Any person electing to comply by one or more alteniative control measures - 
Shall first submit a plan to the Air Pollution Control Officer, for approval, showing how 
compliance will be achieved. Such plan shall include documentation sufficient to identify 
and characterize the cleaning materials in use on or before September 1,198O and shall 
include a protocol describing how compliance shall be demonstrated. The protocol shall /-- 
inclucie methods and procedures approved by the Air Pollution Control Offker. 

(3) Any person electing to comply by one or more alternative control measures 
shall first submit an application for authorization to conttuct and permit to operate or for 
modified permit to operate to the Air Pollution Control Ofker. Such person shall 
reimburse the Disttict for all District costs in4 in evaluating an alternative compliance 
demonstration. The District costs shall be &termined using the labor rates specified in 
Rule 40, Schedule 94. 

(4) An alternative control measure subject to the provisions of this section shall be 
submitted as a Source-Specific Revision to the State Implementation Plau (SIP) for Solvent 
Metal Cleaning by the USEPA. The Air Pollution Control CXIicer shall not accept a method 
as equivalent under this Section unless it has been accepted as a Source-Specific SIP 
Revision. 

(f) TEST METHODS 

Measurement of organic compounds subject to Section (d) of this rule shall be conducted 
and reported in accordance with EPA Test Method 24 (40 CFR 60, Appendix A) as it exists on 
October 16,199O. 

Measurements of the water and exempt solvent vapor content pursuant to Subsections 
(d)(2) and (d)(4), and Section (e) of this rule shall be conducted in accordance with ASTM Test 
Methods D4457-85 and D3792-86. 
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Measufement of organic compound subject to Subsections (d)(3) or (e) of this rule shall be 
conducted and reported in accordance with the EPA Guidelines for Capture Efficiency and EPA 
Test Method 25 (40 CFR 60, Appends A) as it exists on October 16,199O. 

Total absolute vapor pressure of VOC containing compounds pursuant to Subsections 
(d)(2) and (d)(4) of this rule shah be calculated using the District’s “Procedure for Estimating 
the Vapor Pressure of a Solvent Mature” as it exists on October 16,199O. Jf the vapor 
pressure of the liquid mixture exceeds the limits specified in Subsections (d)(Z) and (d)(4) as 
applicable, the vapor pressure shall be determined in accordance to ASTM Test Method D 
2879-83, Vapor.Pressure-Temperature Relationship and Initial Decomposition Temperature of 
Liquids by Isoteniscope. 

(g) COMPLIANCE SCHEDULE . ., 

(1) The folIowing new requirements for cold solvent cleaners shall not take effect for 
existing units until October 16, 1991: Subsections (d)(2)(i) thru (d)(2)(iv) and (d)(2)(vi)(A). 

(2) The following equipment requirements for open-top vapor solvent cleaners shah not 
take effect for existing units until October 16,199l: Subsections (d)(3)(i). 

(3) The following equipment requirements for vapor-phase solder reflow units shah not 
take effect until October 16; 1991: Subsections (d)(3)(i) thru (d)(3)@& 

(4) The following equipment req &rements for vapor-phase solder reflow units shah not 
. take effect until October 16,199l: Subsections (d)(3)@) and (d)(9)@). 
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Air hlhi~n Corm01 Disnicr 
9150 Chesapeake Drive 

hnI)iego CA 92123 
ph: (619) 6963307 

RULE 67.16. GRAPHIC ARTS OPERATIONS (Effective 10/18/88: 
Rev. Effective g/20/94) 

(a) APPLICABILITY 

(1) This rule is applicable to all continuous web or single sheet fed graphic +ts 
printing, processing, laminating or drying. qerations. 

(2) Operations subject to this rule shall not be subject to Rule 66. 

(b) EXEMPTIONS 

(1) The provisions of Sections (d) and (e) of this rule shall not apply to stationary 
sources which emit less than an average of 15 ibs (6.8 kg) of voiatile organic compounds 
(VOCs) from all graphic arts operations per day of operation for each calendar month. It 
is the responsibility of any person claiming an exemption pursuant to Subsection (b)( 1) to 
maintain daily or monthly records as specified in Section (f) of this rule necessary to 
establish average daily emissions and to make this information available to the District 
upon request. The average daily emission levels shall be determined by recording and 
taking into account the number of operational days per given month. 

(2) The provisions of Sections (d), (e), and (f) of this rule shall not apply to: 
(i) All proofmg systems. 

(ii) Manufacture of: 

(A) Solar control window film, 

(B) Heat applied transfer decals, 

(C) Ceramic decals manufactured for firing above 8OO”F, or 

(D) Water slide decals. . 

(iii) Printing on ceramic or circuit boards. 

(iv) Embossing and foil stamping which do not use materials containing VOC. 

(v) Coating operations subject to Rule 67.1, Paper, Film and Fabric Coating 
Operations. 

(vi) Development process associated with the preparation of lithographic 
printing plates. 

(vii) Blanket repair material applied from non-refillable aerosol containers of 
four ounces or less. 

(c) DEFINITIONS 

For the purpose of this rule the follow&g definitions shall apply: 
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(1) “Coating” in the graphic arts means a layer of material applied to a substrate 
in a relatively unbroken film, 

(2) .. “Exempt Compound” means any of the following compounds or classes of 
compounds: 1 , 1,l -trichloroethane, methyiene chloride, trichlorofluoromethane (CFC- 11) , 
dichlorodifluoromethane (CFC-12), &fluoromethme @T-23), trichloronifluoroethane 
(CFC- 113), dichlorotetrafluoroethane (CFC- 114), chloropentafluoroethane (CFC- 115), 
chlorodifluoromethane (HCFC-22), dichlorotrifluoroethane (HCFC- 123), dichlorofluo- 
roeihane (HCFC-141b), 1,1,1,2-tetrafluoroethane (HFC- 134a), 1,1,2,2-teuafluoroethane 
(HFC- 134), chlorodifluoroethane (HCFC- 142b), 2-chlom- 1,l.l ,Ztetrafluoroethane 
(HCFC-124), pentafluoroethane (I-EC-125), l,l,l-trifluoroethane (HFC-143a), l,l- 
difluoroethane (HFC- 152a), and the following four classes of pet-fluorocarbon (PFC) 
compounds: 

(i) cyclic, branched, or linear, completely fluorinated alkanes; 

(ii) cyclic, branched, or linear, completely fluorinated ethers with no 
unsantrations; 

(ii) cyclic, branched, or linear, completely fluorinated tertiary amines with 
no unsaturations; and 

(iv) sulfur-containing perfluorocarbons with no unsamrations and with sulfur 
bonds only to carbon and fluorine. 

(3) “Exterior Marking” means any outdoor sign printed, coated or laminated by 
any of the graphic arts methods. 

(4) “Flexographic Printing” means a letterpress method utilizing flexible rubber 
or other elastomeric plate. 

(5) “Fountain Solution” means the solution which is applied to the image plate 
to maintain the hydrophilic -r&s of the non-image areas. 

(6) “Graphic Arts” means all screen, gravure, letter-press, flexographic and 
lithographic printing processes, or related coating, or laminating processes including 
laboratory or experimntal processes and coating of flexible packaging materials for 
food or health c&e products. 

(7) “Graphic Arts Line” means printing application equipment, coating equip- 
ment, laminating equipment, flash-off areas, ovens, conveyors or other equrpment 
operating in an uninterrupted series to produce graphic arts using graphic art materials. 

(8) “Graphic Arts Material” means any inks, coatings, adhesives, fountain 
solutions, thinners, or retarders used in printing or related coating or laminating 
processes. 

(9) ‘tGravure Printing” means an intagiio process in which the ink is carried in 
minute etched or engraved wells on a roll or cylinder, with excess ink being removed 
from the surface by doctor blade. 

(10) “Lamination” mans a process of composing two or more layers of material 
to form a single multiple layer sheet by using adhesive. 

.: 
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(11) “Letterpres Printing” means a method where the image area is raised 
relative to the non-image area and the ink is transferred to the paper directly from the 
image surface. 

(12) “Lithographic Printing” means a plane-o-graphic method in which the 
image and non-image areas are on the same plane, and the ink is offset from a plate to 
a rubber blanket, and then from the blanket to the substrate. 

! (13) “Printing” means any operation that imparts color, design, alphabet or 
numerals on a subsuate. 

(14) “Printing Ink;’ means a& fluid or viscous composition used in printing, 
impressing or transferring an image onto a substrate. 

(15) “Proofing System” means a system used only to check the quality or print 
color reproduction and editorial content and includes proof presses and/or off-press 
proofing lines. 

(16) “Publication Gravure” means a gravure printing on paper substrate which is 
subsequently used to form books, magazines, catalogues, brochures, directories, and 
newspaper supplements or,other printed material 

(17) “Screen Printing” means a process where the printing ink passes through a 
web or a fabric to which a refmed form of stencil has’ been applied. The stencil openings 
determine the form and dimensions of imprint. 

(18) “Stationary Source” means the same as is defined in Rule 20.1. 

(19) “Volatile Organic Compound (VOC)” for the purpose of this rule means 
any volatile compound containing at least one atom of carbon, excluding methane, carbon 
monoxide, carbon dioxide, carbonic acid, ammonium carbonate, metallic carbides and 
carbonates, and exempt compounds which may be emitted to the atmosphere during the 
application of and/or subsequent drying or curing of graphic arts materials or cleaning 
materials subject to this rule. VOC content of graphic arts material, except for thinners 
and cleaning materials, is expressed in grams of VOC per liter of material as applied, 
minus water and minus exempt compounds. VOC content of thinners and cleaning 
materials is expressed in grams of VOC per liter of material. 

(20) “Web-fed” means an automatic system which supplies substrate from a 
continuous roll or from an extrusion process. 

(d) STANDARDS 

(1) Graphic Arts Material 

A person shall not operate any printing or graphic arts process unless: 

(i) Only graphic arts materials containing less than 300 grams of VOC per 
liter (2.5 lbs/gal) as applied, less water and exempt compounds are used; and 

(ii) Only fountain solutions containing no more than 15% by volume VOC, 
as applied, ate used 
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(2) Cleanup of Equipment 

A person shall not use materials containing VOC’s for the cleanup of 
equipment used in graphic arts operations unless: 

. 
(i) The cleaning solvent has a VOC content of less than 200 grams per liter 

of material; or 

(ii) The total VOC vapor pressure of the material is 45 mm of Hg at 20°C or 
less; or 1 > 

(iii) A system is used that totalljr encloses the component parts being cleaned 
during the washing, rinsing, and draining processes; or 

(iv) The cleaning solvent is transferred through the application equipment, 
without exposure to air, into a container which has in place an apparatus or cover 
which completely covers the container and has no visible holes, breaks, openings or 
separations between adjoining components of the container or container cover. 
Containers may be equipped with vents provided such’vents are necessary to 
comply with applicable fire and safety codes. 

(e) CONTROL EQUIPMENT 

(1) In lieu of complying with the provisions of Subsection (d)(l), a person may 
use an air pollution control system which: 

(i) Has been installed in accordance with an Authority to Construct; and 

(ii) Includes an emission collection system which captures and transports 
organic gaseous emissions to an air pollution control device; and 

(iii) Has a combined VOC emissions capture and control device efficiency of 
at least 85 percent by weight 
(2) A person subject to the requirements of this section shall submit to the Air 

Pollution Control Officer for approval an Operation and Maintenance (O&M) plan for the 
proposed emission conttol &vice and emission collection system. Such plan shall: 

(i) Identify all key system operating parameters. Key system operating 
parameters are those necessary to ensure compliance with Subsection (e>(l)(i), 
such as temperature, pressure, and/or flow rate. 

(ii) Include proposed inspection schedules, anticipated ongoing mainte- 
nance, and proposed recordkeeping practices regarding the key system operating 
paramc-. 

(3) The Operation and Maintenance plan must be submitted to the Air Pollution 
Control officer and receive approval prior to operation of the air pollution control 
equipment. A person subject to the requirements of this section shall implement the plan 
on approval of the Air Pollution Control Officer. 

(f) RECORDKEEPING 

Any person applying graphic arts materials shall maintain records in accordance with the 
following requirements: 
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(1) Maintain a current list of graphic arts materials containing WC’s such as inks, 
adhesives, thinners, retarders, fountain solutions and cleaning materials in use which 
provides data necessary to evaluate compliance, including, but not limited to: 

(i) Type of graphic arts material or cleaning material used; 

(ii) Dilution ratio of mixed components; 

(iii):, VOC content and/or vapor pressure of each graphic arts material and 
cleaning material, as applied. 

(2) Maintain daily or monthly records showing the amount of each graphic arts 
material used including, but not limited to, inks, adhesives, thinners, retarders, fountain 
solutions and cleaning solutions. 

(3) Any person using control equipment pursuant to Section (e) of this rule shall: 

(i) For- all graphic arts materials not in compliance with Subsection (d)( 1) of 
this rule, maintain daily records of the amount of each material used; and 

(ii) Maintain daily records sufficient to document continuous compliance 
with Subsection (e)( l)(iii), including records of key system operating parameters as 
approved in the Operation and Maintenance plan. 

.: 
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These records shall be retained on site for at least three years and shall be made 
available to the District upon request. 

(g) TEST METHODS 

(1) Measurements of VOC content subject to Section (d) of this rule shall be con- 
ducted and reported in accordance with EPA Test Method 24 (40 CFR 60, Appendix A) 
as it exists on September 20,1994, and ASTM Test Method D 4457-85 for determination 
of dichloromethane and l,l, 1-trichloroethane in paints and coatings by direct injection 
into a gas chmmatograph. 

(2) Measurements of VOC content of rotogravure publication inks subject to 
Section (d) of this rule shall be conducted and reported in accordance with EPA Test 
Method 24A (40 CPR 60, Appendix A) as it exists on September 20,1994, and ASTM 
Test Method D 4457-85 for determination of dichloromethane and l,l, l,-trichloroethane 
in paints and coatings by direct injection into a gas chromatograph. 

(3) Measurements of VOC emissions subject to Section (e) of this rule shall be 
conducted in accordance with EPA Methods 18, and 25 or 25A (40 CFR 60, Appendix A) 
as they exist on September 20,1994. Test procedures shall be performed in accordance 
with a Protocol approvtd by the Air Pollution Control Officer. 

(4) Measurements of vapor pressures of VOC containing compounds pursuant to 
Subsection (d)(2)(ii) of this rule shall be calculated using the District’s ‘Procedure for 
Estimating the Vapor Pressure of a Solvent Mixture,” as it exists on September 20,1994. 
If the vapor pressure of the liquid mixture is in excess of the limit specified in Subsection 
(d)(2)(ii), the vapor pressure shall be determined in accordance with ASTM Test Method 
D 2879-83, “Vapor Pressure-Temperature Relationship and Initial Decomposition 
Temperature of Liquids by Isoteniscope.” 
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(5) Measurements of VOC content pursuant to Subsection (d)(l)(ii) shall be 
conducted and reported in accordance with ASTM Standard Recommended Practices for 
General Gas Chromatography Procedures, E 260435. 

(6) Perfluorocarbon (PFC) compounds and other exempt compounds shall be 
assumed to be absent from a coating, cleaning, or surface preparation material subject to 
rhis rule unless a manufacturer of the material or a faciIity operator identifies the specific 
individual compound(s) and the amount(s) present in the material and provides an EPA 
and ARB approved test method which can be used to quantify the specific compounds. z 
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APCD 32 REV. 11185 

%I075 
CONTROL NO. 

COUNTY OF SAN DIEGO - 
: 7 POLLUTION CONTROL DISTRICT 

J150 Ctil,,APEAKE DRIVE SAN DIEGO. CA 92123.1095 
(6 19) 694-3307 

AUTHGRITv TS GJNSTRUCT AND 

PERMIT TO OPERATE 

PERMIT NO. 

THE FOLLOWING IS HEREBY GRANTED A PERMIT TO OPERATE THE ARTICLE. MACHINE. EQUIPMENT OR CONTRIVANCE DESCRIBED BELOW: 
THIS PERMIT IS NOT TRANSFERABLE TO A NEW OWNER. NOR IS IT VALID FOR OPERATION OF THE EOUIPMENT AT ANOTHER LOCATION. 
EXCEPT FOR PORTABLE EQUIPMENT. 

[NAME AND ADDRESS REMOVED] 

EQUIPMENT DESCRIPTION FEE PA I D 
ONE (1) BWILP-ALL CQRPORATION MOClEL WH 16-30 REMQTE RESERV&R CLEANER, 
32.0 L X 22. 0 W X S. 0 H INCHES INTERNAL QIMENSIONS, EGCIEPPED WITH A iID 4ND 
C3jNTIIJUClttS LIQUID FLOW TiiR'J BR'JSH 'iSiNG APPROVED CLEANING SCLVEhiiS StlBPL'IED 
BY INDUSTRIAL SaLVENT AND CFEMICAL. . 

7sv $jl 

920622 . 
1OmNG t NDITIONS. FAILURE TO COMPLY WITH THESE CONOlTlONS IS A MISDEMEANOR . 

ALL 
f 

NClT BE OPERATED IN SJCH A MANNER AS TB ALLcbj 
IN THE SINK WQRK AREA. 

ZBENT MAfEi?IALS, SifCH AS CLZTH, LEATHER, OR ROPE 

7. 

:PERATE THE REMUTE.RESEi?VGIR SZLVENT CLEANER IN 

'lPLXANCE MITH ALL IXFORMATION INCLUDED 
ERMIT TO QPERATE, AS APPROVED BY. THE DISTRICT, 
3TED ABQVE. 

t 
.c 

WITHIN 10 DAYS AFTER RECEIPT OF THIS PER&, THE APPLICANT MAY PEilTlON THE HEARING BOARD TO 
EvIEW ANy CON-OlTloN THAT HAS BEEN MODIFIED OR AOOEO TO THE PERMIT. (RULE 25 AN0 REGULATtON “1 

d ACCOROANCE W;TH RULE IOC THIS PERMIT TO OPERATE OR A COPY MUST 8E POSTED ON OR WITHIN 25 
OF THE EQUIPMENT. OR MAINTAINED REAOILY AVAILAELE AT ALL TIMES ON THE OPERATING PREMISES. FEET 

*Ny AN0 ALL CONOITIONS wnlcn HAVE BEEN APPLIED TO THIS E~UIPMENTSWALL REMAIN IN 
FULL FORCE ANO EFFECT UNLESS EXPRESSLY Mootfifo BY THE AIR POLLUTION CONTROL DISTRICT. 
THIS A’R PoLLuTloN CONTROL DISTRICT PERMIT OOES NOT RELIEVE THE HOLDER FROM OBTA,NING R.J. Sommerdle 
PERMITS OR AuT~oRlZATlONS WHICH MAY BE REOIJIREO 8Y OTHER GOVERNMENTAL AGENCIES. AIR POLLUTION CONTROL Oi=F’=ER 
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DEPARTMENT OF TOXIC SUBSTANCES CONTROL 

OVERVIEW OF THE DEPARTMENT OF TOXIC SUBSTANCES 
CONTROL 

The mission of the California Department of Toxic Substances Control 
(Department) is to protect-and enhance-public healthand-the environment by 
regulating the management of hazardous waste and promoting reduction of 
such waste. 

The Department is responsible for implementing and enforcing provisions 
of the State’s Hazardous Waste Control Law (HWCL), Chapter 6.5 of the 
Health and Safety Code (HSC), and the Hazardous Substances Account Act 
(HSAA), Chapter 6.8 HSC, and pursuant regulations (‘IItle 22, Division 4.5, 
California Code of Regulations [CCR]). 

To carry out this mission, the Department administers four major programs: 
Hazardous Waste Management; Site Mitigation; Legal Counsel and Crimi- 
nal Investigations, and Pollution Prevention. 

. The Hazardous Waste Management Program (HWMP) is an integration 
of several program functions: permitting, enforcement, waste classifi- 
cation, and treatment standards. This configuration is designed to 
ensure environmental protection and, at the same time, address the 
coneems of business in a timely manner. The Statewide Compliance 
Division within HWMP performs facility inspections, responds to 
complaints, and takes necessary enforcement actions under administra- 
tive, civil, and criminal authorities. The permitting program issues 
required permits to hazardous waste treatment, storage, and. disposal 
facilities. The State Regulatory Program Division performs inspections 
of generators and lower tiers, conducts complaint investigations, and 
acts as local county liaison. 

l The Site Mitigation Division functions are aligned to provide the most 
effective coordination of the Department’s hazardous waste site cleanup 
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resources. A major emphasis of this program is responsible party 
involvement in site cleanup and cost recovery. 

The Criminal Investigations Branch (CIB), a function within the Office 
of Legal Counsel and Criminal Investigation, is staffed with sworn 
peace officers with the powers of arrest, search, and seizure. The CIB 
is charged primarily with investigating alleged criminal violations of the 
HWCL and routinely pursue a wide range of both felony and misde- 
meanor cases. Investigators also assist HWMP more complex civil and 
administrative cases and also assist other State, local, and federal law 
enforcement agencies in development of criminal cases. 

l The Pollution Prevention, Public and Regulatory Assistance Program 
includes pollution prevention/waste minimization, technology develop- 
ment, industry and small business assistance, as well as community 
relations and public participation. This programs’ responsibilities 
include establishing a program for hazardous waste source reduction. 

Staff in the above four programs are divided geographically into four 
regional offi&, with a field office in Clovis, and headquarters in Sacra- 
mento. A recent version of the Department’s organization chart is included 
as Attachment A and a Regional Map is included’as Attachment B. 

ENFORCEMENT AUTHORITY 

I 
As previously stated, the Department is responsible for implementing and 
enforcing provisions of the State’s HWCL (Chapter 6.5 HSC) and the HSAA 
(Chapter 6.8 HSC) and pursuant regulations (?itle 22, CCR). The Depart- 
ment utilizes three basic types of enforcement: administrative, civil, and 
criminal., The following HSC sections contain the Department’s enforce- 
ment authority: 

Basic Authority 

The Department’s basic authority for hazardous waste enforcement is found 
in HSC Section 25 180 - Mandates that the Department enforce provisions of 

.:; Chapter 6.5 and any regulations adopted by the Department. 

.!-. , >.; I 
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Administrative 

Chapter 6.5 HSC (HWCL) 

25 186 - Denial, Suspension, Revocation of Permit -The Department may 
deny, suspend, or revoke any permit, registration, or certificate applied 
for or issued for violations of Chapter 6.5,6.7,6.8, etc. 

25187 - Admhistrative Authority to enforce HWCL - The Department 
has developed different processes for issuing these orders, depending on 
the severity or the violations to be addressed. These include Enforcement 
Orders, Desk Orders, and Field Orders (a.k.a. Toxi-Tickets). These 
orders typically mandate a return to compliance and payment of a penalty. 
Since 1988, the Department has issued over 600 administrative enforce- 
ment actions and collected over $15 million. 

25187.6 - Quarantine Order - The Department .may issue an order to 
quarantine, for 30 days, any hazardous waste that the Department has 
probable cause to believe is handled in violation of Chapter 6.5 and 
threaten the public health and safety. 

25189.2(b) - Penalties - Authority for imposing civil penalties of up to 
$25,000 per day per violation. The penalties range from a low of a $50 
Field order for a mislabeled drum or incomplete manifest to an $8.95 
million Enforcement Order with multiple violations including 6,000 
illegally stored drums of waste. 

25244.21- Allows the Department to impose a $1,000 per day adminis- 
trative penalty for incomplete waste minimization plans or for failure to 
respond to a request by the Department for a waste minimization plan. 
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ChaDter 6.8 HSAA 

25355.5 - Remedial Action Orders (RAO) - The Department may issue 
an RAO establishing a schedule of compliance witi specific dates for 
removing or remediating the hazardous substances release site. 

25358.3 - Imminent and Substantial Endangerment Order (I/SE)- These 
Orders are is&d to encourage/compel responsible party clean-up ef- 
forts. Under this section, the DepartmeFt can issue I/SE orders to 
responsible pees to take appropriate removal or remedial action at 
those sites which the Department has determined pose an imminent and/ 
or substantial endangerment to the environment or the people of the State. 

25359.2 - Establishes a penalty, civil or administrative, of $25,000 per 
day for non-compliance with an RAO or a I/SE order. 

25359-3 - Allows the Department to take administ@ve action upon a 
responsible party that fails to comply with an RAO or I/SE order or who 
releases, allows, or causes a release. The section z&o spec,ifies the time 
frames for the administrative process. 

25359.4 - Establishes a $25,ooO per day per-violation on any person who 
releases, allows, or causes a release of a hazardQus substance. 

25359.5 - Fence and Post Order -After making a determination that there 
has been a release of a hazardous substance, the Department may order 
a property owner to secure a site as specified in the order. 

Civil and Criminal Referrals - These options are generz$ly used for more 
serious violations such as those involving dross media and cx$ninal behav- 
ior. Since 198.8, the Department has made over 105 civil referrals to the 
Attorney General and 137 referrals to District Attorneys; 
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Civil 

Chmter 6.5 HSC EIWCL) 

25 18 1 - Civil Action for Injunctive Relief - Allows the Department to 
make civil referrals to the Attorney General, City Attorney, and District 
Attorney to make application to the superior court for an order enjoining 
violations of the HWCL, or for an order directing compliance, or a 
permanent or temporary injunction, restraining order, or other order. 

25 189,2(b) - Civil Penalty - Authority for imposing civil penalties of up 
to $25,000 per day per violation of any permit rule, standard, or require- 
ment issued pursuant to the HWCL. 

25 189.2(a) - Civil action for penalties up to $25,000 per violation per day 
for making a false statement in a document required by the HWCL. 

25189.2(c) - Illegal Disposal - Civil action for penalties up to $25,000 per 
day per violation for disposing or causing disposal of a hazardous waste 
at an unauthorized point. 

25 189 - Intent/Neglect - Civil action for penalties up to $25,000 per day 
per violation for any of the above violations when intentional or result 
of negligence. 

Chanter 6.8 - HSAA 

25367 -Allows the Department to seek treble damages and civil penalties 
or $25,000 per day or non-compliance with an I/SE order or for failure 
to provide information under 25358,1(a)(2). 

25360 - Allows the Department, through a civil action filed with the 
Attorney General, to recover any costs incurred from the Hazardous 
Substance Account (HSA) or the Hazardous Substance Cleanup Fund, 
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25359.4 - Unauthorized Release - Any person who releases, allows a 
release, or causes a release not authorized or permitted pursuant to state 
law shall be liable for a penalty up to $25,000 per day of violation. 

Criminal 

Chanter 6.5 

25189.5(a)(b) - Unauthorized Disposal - Allows the court to impose a 
sentence of up to 1 year in a county jail or 16,24,36 months in prison 
on a person who knowingly/reasonably should have known - disposed 
or causing disposal of hazardous waste at an unpermitted facility or 
unauthorized point. The section mandates the court to impose a $5,000 
- $100,000 fine per day of violation for the preceding violations. 

25189.5(c) - Unauthorized Transport - Allows the court to impose a 
sentence of 1 year in a county jail or 16,24,36 months in prison on a 
person who knowingly/ reasonably should have known transported or 
causing transport of hazardous waste at an unpermitted facility or 
unauthorized point. The section mandates the court to impose a $5,000 
- $100,000 fine per day of violation for the.preceding violations. 

25189,5(d) - Unauthorized Treatment or Storage - Allows the court to 
impose a sentence of 1 year-in a county jail or 16,24,36 months in prison 
on a person who knowingly treats or stores a hazardous waste at an 
unpermitted facility or unauthorized point. 

25189.5(e) - Personal Injury or Death - Allow the court to impose an 
additional 36 months for acts under 2%89.5 (b),(c) or (d) causing great 
bodily injury or substantial probability of. death. The penalty in this 
situation is between $5,000 - $250,000 per day. 

25189.6(a) - Knowingly or with reckless disregard for the risk, treats, 
handles, transports, disposes, or stores in a manner which creates unrea- 
sonable risk or fire, explosion, serious injury, or death. Under this 
section, the court may impose a sentence of 1 year in a county jail or 16, 
24,36 months in state prison and/or a $5,000 to $250,000 per day fine. 
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25 189.6(b) - In cornrnitting the act in 25 189.6(a), knowingly at the time 
that another person in imminent danger of death or bodily injury. Under 
this section, the court may impose a sentence of 3,6, or 9 years in state 
prison and a $5,000 to $250,000 per day fine. 

25189.7 - Burning or incineration of any hazardous waste at a point not 
authorized. Under this section, the court shah impose a sentence of up to 
1 year in a county jail or 16,24,36 months in state prison and/or a $5,000 
to $100,000 per day fme. If the act causes great-bodily injury or causes 
the probability of death, the court may impose a sentence up to 36 months 
in state prison in addition to any other term and may be fined up to 
$250,000/day. 

_(. 

25190 - HWCL Violation - Violation of any section of HWCL or any 
permit, rule regulation, standard, or requirement issued or adopted 
pursuant to HWCL is guilty of a misdemeanor, fined up to $1,000, or 6 
months imprisonment in jail or both. For subsequent violation, the court 
shall impose a sentence of 1 year in a county jail or 16,20,24 months in 
state prison and a $5,000 to $2500 fine. 

25 19 1 (a)( 1) - Fraudulent Document - Knowingly making a false state- 
ment or representation in any application, label, manifest, record, report, 
permit, or other document required by the HWCL. The court shall 
impose a fine $2,000 and $25,000 per day of violation and/or 1 year 
imprisonment in jail. Subsequent violations - 16,20,24 months in prison 
or 1 year in jail and/or a fine between $2,000 and $50,000 per day. 

25 191 (a)(2) - Knowing possession of any record required relating to 
generation,, storage, treatment, transportation, disposal, or handling that 
has been altered or concealed. The court shall impose a fine $2,000 and 
$25,000 per day of violation and/or 1 year imprisonment in jail. Subse- 
quent violations - 16,20,24 months in prison or 1 year in jail and/or a 
,fine between $2,000 and $50,000 per day. 

25191(a)(3) - Knowingly destroys, alters, or conceals any required 
document. The court shall impose a fine $2,000 and $25,000 per day of 
violation and/or 1 year imprisonment in jail. Subsequent violations - 16, 

.- 7 - Dept of Toxic Substances Control 



20,24 months in prison or 1 year in jail and/or a fine between $2,000 and 
$50,000 per day. 

25191 (a)(4) - Knowingly withholds information regarding real and 
substantial danger to public health or safety when information is re- 
quested and required for Department use. The court shall impose a fine 
$2,000 and $25,000 per day of violation and/or 1 year imprisonment in 
jail. Subsequent violations - 16,20,24 months in prison or 1 year in jail 
and/or a fine between $2,000 and $50,000 per day. 

25191(a)(5)(6)(7)(8) - Unregistered, Unmanifested Transport - Know- 
ingly transportation in violation of manifest and registration provisions. 
The court shall impose a fine $2,000 and $25,000 per day of violation 
and/or 1 year imprisonment in jail. Subsequent violations - 16,20,24 
months in prison or 1 year in jail and/or a fme between $2,000 and 
$50,000 per day. 

25160(d), 25191(c)(2) - Transporting hazardous waste in a vehicle 
without a manifest. The court shall impose a fine up to $500 per day and/ 
or imprisonment in jail up to 6 months. 

I 
25195, Penal Code 19 - Willfully interfering with, or attempting to 
impede enforcement of the HWCL, examination of records, or preserva- 
tion of evidence. The court may impose a fine up to $1,000 per day and/ 
or imprisonment in jail up to 6 months. 

25299(d) - Underground Storage Tank - Any person who falsifies any 
monitoring records required by HSC Chapter 6.7 or knowingly fails to 
report an unauthorized release. The court shall impose a fine between 
$5,000 and $10,000 and/or up to 1 year in jail. 

25515, 25507 - Either failure to notify the administrating agency as 
required in 255207 of a release or threaten release of hazardous material 
or failure to allow access to emergency personnel access to the facility. 
The court shah impose a fine up to $50,OO/day and/or 1 year in jail or 16, 
20,24 months in prison. 
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Under Title 22 Sections 66263.13 and 66263.23, the Department ‘may 
enforce certain provisions of Title 13 pertaining to the condition of vehicles 
and containers used to transport hazardous waste. 

ENFORCEMENT STAFF 

Bs previously mentioned, the Department has four major programs located 
in four regional offices and headquarters. Within each program, specifx 
branches take enforcement. 

The HWMP is charged with implementing Chapter 6.5 of the HSC, other- 
wise known as the Hazardous Waste Control Law (HWCL). Under the 
HWMP, the principle mission is to maintain an effective evaluation and 
enforcement presence that routinely assesses the regulated community’s 
compliance with the laws and regulations concerning hazardous waste 
management, and to initiate any necessary enforcement actions to promote 
compliance and ensure correction of identified violations. This function is 
carried out by 180 enforcement staff distributed among four regional offices, 
two statewide programs at headquarters, and a support unit. 

Regional field activities mclude routine facility inspections, enhanced 
surveillance at comniercial disposal facilities, complaint response, Califor- 
nia-Mexico border hazardous waste monitoring, and enforcement of viola- 
tions found during these activities. The regions’ activities also include 
working cooperatively with inspection and enforcement activities of local 
agencies, U.S.EPA, and other Cal/EPA agencies in focused enforcement 
actions that cross regional tid program boundaries. Regional staff also 
oversee some small site cleanups. 

The Manifest Enforcement Unit and the Transportation Unit located at 
headquarters are involved in statewide enforcement activities. The Trans- 
portation Unit’s role is to ensure that businesses who transport hazardous 
waste are capable of performing this task in a safe legal and responsible 
manner, and the actual vehicles used can safely transport the waste. 
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The Manifest Enforcement Unit, created July 1, 1992, uses HAZNET 
(formerly the Hazardous Waste Information System), a computerized track- 
ing system that tracks hazardous waste from generator to disposal, to detect 
violations of the HWCL. Since July 1,1992, the Manifest Enforcement Unit 
has issued over 300 administrative enforcement actions. 

The Site Mitigation Division is charged with implementing Chapter 6.8 of 
the HSC, otherwise known as the HSAA. The HSAA was established to 
provide the State with a program to respond to releases of hazardous 
substances that pose a threat to the public health and environment; to 
compensate persons, under certain circumstances, for out-of-pocket medi- 
cal expenses and lost wages from injuries caused by exposure to releases of 
hazardous substances; and to provide the State’s match for cleanup of federal 
National Priority List sites. The Site Mitigation Program is also responsible 
for overseeing the cleanup of hazardous substances release sites funded by 
responsible parties. . 

The Pollution Prevention and Regulatory Assistance Program is charged 
with implementing a broad variety of Statewide. programs within the 
Department which are required by the Health and Safety Code including the 
Hazardous Waste Source Reduction and Management Review Act of 1989, 
found under Article 11.9, Chapter 6.5 Section 25244.12 et seq. of the HSC. 
Under this Article, the Department has authority to call-in selected plans and 
reports required of generators by this Article and review them for compli- 
ance. The Department is also given authority to request plans and reports 
during onsite inspections. 

COORDINATION WITH OTHER AGENCIES 

State Water Resources Control Board (SWRCB) and.Reghal Water 
Quality Control Boards (RWQCB) 

In many areds, the Department’s authority coincides with the jurisdiction of 
the State and Regional Water Boards to protect water quality. Provisions 
in the HSC ensure that the Department’s enforcement actions recognize and 
implement appropriate water quality standards adopted by the State and 
Regional Water Quality Boards (HSC 25187). 

:: *: .._ - 
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The Department has a Memorandum of Understanding (MOU) with the 
SWRCB. The MOU defines the relationship between the Department and 
the SWRCB and RWQCB regarding the cleanup of hazardous waste sites. 
The MOU provides the procedure for determining the lead agency and spells 
out the responsibilities of the lead and support agencies. 

California Integrated Waste Management Board (CIWMB) 

An MOU between the Department and the CIWMB defines the relationship 
between the two agencies in the regulation of asbestos containing waste at 
non-class 1 landf&i. 

The Department also performs annual inspections at used-oil recyclers for 
the CIWMB as specified in AB 2076 to provide the CXWMB with informa- 
tion needed to certify used oil recycling facilities. 

Additionally, the Department works closely with CIWMB with developing 
regulations and statutes concerning hazardous waste at landfills. 

The Department also refers complaints concerning solid waste not otherwise 
regulated as hazardous waste to the CIWMB, and accepts com$aints from 
the CIWMB regarding illegal management of hazardous waste. 

Air Resources Board (ARB) 

An MOU exists between the Department and the ARB to define roles and 
responsibilities and coordinating efforts in the issuing permits, establishing 
air emission standards, etc. for hazardous waste facilities and cleanup sites. 

Additionally, the Department’s enforcement staff will notify the ARB if they 
discover illegal discharges to the air, not otherwise regulated by the Depart- 
ment, while conducting an inspection or a complaint response. The Depart- 
ment will also refer “air pollution” complaints it receives to the ARB or 
appropriate Air Quality Management District. 
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Office of Environmental Health Hazard Assessment (OEHHA) 

The Department serves as the collecting point for all Proposition 65 reports 
from other State agencies and enters them into a tracking system before 
transmittal to OEHHA. 

Department Of Pesticide Regulation (DPR) 

The Department works closely with DPR on issues relating to the regulation 
of pesticides and related containers ashazardous-waste. Most recently, the 
Department has worked closely with DPR developing the pesticide collec- 
tion program. 

Local Agencies. 

Local HealthOfficers also have statutory authority to enforce the HWCLand 
pursuant regulations. The Department has entered into MOU’s with local 
agencies to recognize-the agency’s authority and- to -coordinate inspection 
and enforcement activities. with: each. agency. In- general, local agencies 
concentrate their resourc& on g:enerator inspections and complaint re- 

‘. : __I sponse. The Department provides coordination, guidanm, and technical 
training. Surveillance and Enforcement staff meet. regularly with local 
agencies to discuss inspections, .enforcement, new statutes. and regulations, 
and other issues of concern. 

United States-Environmental Protection Agency (U.S.EPA) 

In July 1992, the Department received authorization to + administer the 
federal RCRAqrogram. The Department works closely with the U .S *EPA 
in coordinating inspections and ,enforcement. 

Other Functions 

Inaddition to the above functions, the-Department maintainsa statewide toll 
free telephone number (l -800-69-TOXIC) for hazardous waste complaints, 
as well as an informant reward program. If necessary, complaints are 
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referred to the above agencies. The Department also provides technical 
assistance, as resources allow, to the above agencies in multi-media enforce- 
ment actions. 

Recognizing Hazardous Waste and Potential Violations 

Staff in other Cal/EPA agencies can be valuable in identifying potential 
hazardous waste violations. To do this, they will need some understanding .TV 
of what is a hazardous waste. Basically, there are four criteria that make a 
waste a hazardous waste. These are: ignitability, corrosivity, reactivity, and 
toxicity. Other definitions also apply. 

The ignitability criteria is defined in CCR Section 66261.21. Any waste 
liquid with a flash point of less than 600C (1400 F) is ignitable, and therefore 
hazardous. Solids capable of causing fire through friction, absorption of 
moisture, and other factors are also ignitable. Ignitable compressed gasses 
(see 49 FR 173.300) and oxidizers (see 49 CFR 173.151) are also ignitable. 

The corrosivity characteristic is defined in CCR Section 66261.22. Any 
liquid aqueous waste with a pH less than or equal to 2 or greater than or equal 
to 12.5 is corrosive, and therefore hazardous. A few other criteria are 
included. 

The characteristic of reactivity is defined in CCR Section 66261.23. This 
definition deals with wastes that are normally unstable, explosive, react 
violently with water, are capable of detonating at standard temperature and 
pressure, are explosives, or that are sulfide or cyanide bearing waste that can 
generate toxic gasses, vapors, or fumes when exposed to pH conditions 
between 2 and 12.5. 

The characteristic of toxicity is defined in CCR Section 66261.24, and is the 
most complex of all the characteristics. There are specified levels of certain 
constituents, singly or in combination, that would make a waste hazardous. 
There are also specified levels at which the combined toxicity (as indicated 
by LD50 or LC50 calculations from scientific literature) of single ormultiple 
constituents would make the waste hazardous. 
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In addition to the above characteristics, there are specific sources, or 
processes, which produce wastes that are identified’as hazardous. These are 
generally known as “listed wastes”, since they are specifically listed in the 
regulations. These include non-specific sources such as spent solve& 
electroplating sludge, and used oil, as well as very specific industrial process 
sources in such as distillation bottoms from the production of aniline. 

Any material which would be considered hazardous will, in alI Gkelihood, 
be considered hazardous as a waste. All hazardous waste must be properly 
labelled, whether in tanks or containers. It must be managed according to 
strict requirements, and all those generating or managing hazardous waste 
must meet training and emergency preparation requirements. Transparta- 
tion of hazardous waste must be carried out by registered transporters, and 
the loads of waste must be accompanied by a hazardous waste manifest. 

In any situation w.here you suspect illegal handling. of hazard&s waste, you 
should obt@n as much information about the nature of the mkterial, and 
about the way it is being managed. This tiorrnation~anbe forwar+& any 
of the Department’s of&es- as a complaint and it wilI beinvestigated. The 
information. canbe reported&ought Toxic Hotlineat I..-800-69-TOXIC, 
which automaticaIly directsthe calIer to%hea~r@atedepartment regional 
office. 
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ENFORCEMENT RESPONSE 
GOALS 

-To return vioiator tocompliance 

*To promote compliance among reguiated community 

*To penaiize viotator 

-To recover economk benefit gained 

-To treat regulated community consistentiy 

-To resolve enforcement~action in a timely manner 

ELEMENTS 
HEALTH AND SAFETY CODE 

SECTION 25189.5(B) 

1. Any person 

2. Knowingly or reasonably should have known 

3. Disposing or causing the disposal 

4. a) l iazardou5 

b) Waste 

5. Unpermitted fadihy or unauthorized point 

UNAUTHORIZED STORAGE 
HSC ‘25201@) 

Generator stores haxardous waste without 
authorization il: 

1. The matertal is a waibthat?*‘haxardous. 

2 The hwrdous waste is stored in contsiners~or 
tanks. 

3. The hazardous warte’is storedJohger’than 90 days 
from the date of inhialaccumuiation. 

4. The hazardous waste is stored in sn unauthorized 
area. 

5. The hazardous~steis dtti-offsite without 
authorizttknot exemption. 

L 

THREE SIGNIFICANT HAZARDOUS 
WASTE VIOLATIONS 

1. UNLAWFUL 
TRANSPORTATION OF 
HAZARDOUS WASTE 

2. UNAUTHORIZED STORAGE 
OF HAZARDOUS WASTE 

3. UNLAWFUL DISPOSAL OF 
HAZARDOUS WASTE 

ELEMENTS 
HEALTH AND SAFETY CODE 

SECTION 25-l 89.5(c) 

l.Anyperson 

2. Knowingly or reasonably should have known 

3. Transporting or causing the transportatkn 

4. a) Ha7mdolJ5 
b) Waste 

5. To sn unpermitted facility or unauthorized point 

_ _. _ _ 

ELEMENTS 
HEALTH :AND ‘SAFETY CODE 

SECTION 25189.5(d) 

1. Any :person 

2 Knovdngly 

‘3. Treats orstores 

4. .a) t4axardou5 
b) Waste 

.5. tJnpermittedfadlity orunauthorfzed point 



Toxic Air Contaminant identification List 
ApriI 1993 

I. Substances identified as Toxic Air Contaminants by the Air Resources 
Board, pursuant to the provisions of AB 1807 and AB 2728 (includes all 
Hazardous Air Pollutants listed in the Federal Clean Air Act Amendments of 1990). 

Acetaldehyde 
Ace tamide 
Acetonltrile 
Acetophenone 
Z-Acetylaminofluorene 
Acroleln 
Acryiamide 
Acrylic acid 
Acrylonltrfle 
Aiiyi chloride 
I-Aminobiphenyi 
An&a 
o-Anisidine 

*Asbestos 
*Benzen (Including benzene from 

gasoline) 
Benzidine 
Bentotrfchioride 
Eenzyl chloride 
Biphenyi 
Bis(2-ethyihexyi)phthalate (DEHP) 
Bls(chioromethyt)elher 
Bromoform 
l 1,3-Butadiene 
l Cadmium (metrdiic cadmium and 

cadmium compounds) 
Calcium cyanamide 
Caprolactam 
Captan 
Carbaryi 
Carbon diSuifid8 

‘Carbon tetrachiorfde 
Carbonyi SUifid8 
Cat&hoi 
Chioramben 
Chiordane 
Chlorine 

‘Chlorinated dioxins and 
dib8nzofurans (15 species) 

ChloroacetLz acid 
2-Ch~oroacetophanone 

Chlorobenzene 
Chlorobenziiatc 

*Chloroform 
Chloromethyl methyl 8th8r 
Chioroprene 

*Chromium Vi 
CresoisICresylic acid (Isomers and 

‘:. mixture) ::; 

i 
:::: 

-.. $Z* OCresoJ 
m-C&sol 
p-Cresol 
Cumene 

2.4-D, salts and esters 
DDE 
Diazomethane 
Dibenxofurans 
1,2-DfbromoGJ-chioropropans 
Dfbutyiljhthaiate 
1 +Dichiorobenzehe(p) 
3,3-Dfchiorobentidene 
Dichioroethyi ether 
(Bis(2chioro8thyi)ether) 

lJ-Dichioropropene 
Dichiorvos 
Diethanoiamine 
N.N-Diethyl aniline (N,N- 

Dfm8thyfaniiin8) 
Diethyi sulfate 
3.3-Dlmethoxybenzidine 
Dimethyl aminoazobenzene 
3,ZDlmethyi beruidine 
Dimethyi carbamoyl 

chloride 
Dimethyi formamide 
I,%Dlmathyi hydrezina 
Dimethyi phthaiata 
Dimethyi sulfate 
4.5-Dinitro+cresoi, and salts 
2,CDinitrophenol 
P&Dinitrotoiuene 
1,4-Dloxane (l,4-Dlethyleneoxide) 
1,2-Diphenylhydrazine 
Efziichlorohydrin 
(l-C%ioro-2$8poxypropane) 

l,t-Epoxybutane 
Ethyl acryiate 
Ethyl benzen? 
Ethyl carbamate (Urethane) 
Ethyl chiorfde (Chloroethane) 

*Ethylene dibromide (Dibromoathar 
*Ethylene dichiorfde 

(1.2-Dichloroethane) 
Ethylan giycol 
Ethylene imine (Aziridtne) 

*Ethylene oxide 
Ethylene thiourea 
Ethylidene dichloride 
(l,l-Dlchioroethatie) 

‘Formaldehyde 
Heptachlor 
Hexachlorobenzene 
Hexachiorobutadiene 
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Hexachlorocydopentadlene 
Hexa&hloroathane 
Hexamethylene-1.6-dilsocyanate 
HeXamathyiphosphoramid8 
Hexan 
Hydrazfne 
Hydrochloric acid *j I’ 
Hydrogen fluoride (Hydrofi&ic 

acid) , 
Hy$froquinone 

‘Inorganic ars8nic 
lsophorone 
Undan8 (ail isomers) 
Maieic anhydrfde 
Methanol 
~lethoxychior 
Methyl bromide (Bromomethatie) 
Methyl chloiide (Chioromethane) 
M8thyi ‘chforoform 
(l,l,l-Trichioroethane) 

Methyl 8lhyi k8ton8 (2-Butanone) 
Methyl hydra&e 
M8thyi iodfdb (fodomethane) 
Methyl fsobutyf ketone (Hexone) 
Methyl isocyanate 
Methyl methacryiate 
Methyl tert butyl ether 
4,dMethyi8n8 bis(2chioroaniiine) - 

‘hfethyiene chloride 
(Dichloromethane) 

Methylene diphenyi difsocyanate 
WW 

4,6Methyienedlaniiine 
Naphthalene 

*Nickel and nickel compounds 
Nitrobenzene 
4-Nftrobiphenyi 
4-Nitrophenol - 
2-Nitropropane 
N-Nitroso-N-methylurea 
N-Nitrosodimethylamine 
N-Nitrosomorpholine 
Parathion 
Pentachloronitrobenzene 
(Quintobenzene) 

Pentachiorophenol 
Phenol 
p-Phenylenediamine 
Phosgene 
Phosphine 
Phosphorus 
Phthalic anhydride 
Poiychlorinated biphenyls (Arociors) 
If-Propane sultone 

1 



Category I Continued 

beta-Propiolactone 
Propionaldehyda 
Propoxur (Baygon) 
Propylene dichloride 

(1 ,Z-Dichloropropane) 
Propyfene oxide 

‘1,2Propylenfmins @hIethyl azfridine) 
Quinoline 
Quinone 
Styrene 
Styrene oxide 
2,3,7&Tetrachlorodibenz&-dioxin 
1,1$!,2-T8trachioroethane 
CTetrachlorotrthylene 

(Perchloroethylene) 
~o~;i;~ tetrachloride 

2,4-Toloene diamine 
2,4-Toluene dfisocyanate 
o-Toluidlne 
ToXaph8n8 (chlorfnaled camphene) 
1,2+Trichioroberuen8 
l,l&Tdchloroethane 
7rfchioroethyl8ne 
2,4,!+Trfcfdorophenol 
2,4,6-Trfchlorophenol 
Trlethylamine 
Trifluralin 

2,24-Trimethylpentane 
Vlnyf acetate 
Vinyl bromide 

Yinyl chloride 
Vinylidene chloride 
( l,l-Dichloro-ethylene) 

Xylenes (isomers and mixture) 
o-Xylenes 
m-Xylenes 
pXyl8nes 
o Antimon~Compounds 
o Arsenic Compounds (Inorganic including 

arsine) 
o Berylffum Compounds 
o Cadmium Compounds 
o Chromium Compounds 
o Cobalt Compounds 
o Coke Oven Emissions 
o Cyanide Corn ounds’ 
o Glycol Ethers fl 

o Lead Compounds 
o Manganese Compounds 
o Mercury Compounds 
o Pine mineraf fibers3 
o Nfckef Compounds 
0 Polycyclic Organic Matter 4 

o Radfonucffdes (fncfuding radon)5 
o Selenium Compounds 

l Substances which have already been identified by the Board as TACs and which have potency numbers developed 
by the OEHHA and SRP. 

II. Substances currently under review or nominated for review for identification as 
Toxic Air Contaminants. 

A. Substances already in the review process. 

Dies81 exhaust Inorganic lead 

8. Substances nominated for review. 

Dialkyfnitrosamines Envlronmantal Tobacco Smoke 
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Ill. Substances which are being evaluated for entry into Category II (IIA or IIB). 
Factors considered in this evaluation include carcinogenic and 
noncarcinogenic health effects, emissions and exposure in California. 

Ace tone 
Aluminum 
Ammonia 
Ammo&m .&rate 
Ammonium sulfate 
Barium compounds 
Benxoyl chloride 
Bis(2-ethylhexyl) adipate 
Bromine compounds 

(inorganic) 
Butyl acrylate 
Butyl benzyf phthafate 
Carbon black extracts 
Chlorinated ffuolocarbons 
Chlorine dioxide 
Chforophenols 
Copper compounds 
Creosotes 
Crystalline Jflca 
Cumene hydroperoxide 
Cycfohexane 
Decabromodfphenyl oxide 
Diaminotoluene (mixed Isomers) 
Dicofol 

Gasoline vapors 
Glutarafdehyde 
Hexachlorocyclohexanes 
Hydrogen sufftie 
Isopropyl alcohol - 
4.4’~fsopropylidenediphenol 
Molybdenum trioxide 
n-Butyf alcohol 
Nitric acid 
Nitrilotrfacetic acid 
Peracetic acid 
2-Phenylphenol 
Phosphoric acid 
Propene 
set-8utyl alcohol 
Silver compounds 
Sodium hydroxide 
Sulfurfc acid 
Terephthalic acid 
tert-Butyl alcohol 
Thiourea 
1,2&Trimethylbenxene 
Zinc compounds 

Note: For ail listing above which contain the word .“compounds” and for giycoi ethers, the following applies: Unless 
otherwise specified, these listings are defined as including any unique chemical substance that contains the named 
chemical (i.e., antimony, arsenic, etc) as part of that chemical’s infrastructure. 

1 X’CN where X=H’ or any other group where a formal dissociation may occur. For example KCN or Ca(CN 
h 

2 includes mono- and di-ethers of ethylene giycoi, diethyiene glycoi, and triethyiene giycol (R(OCH CH ) -OR’ where 
n= 1,2or3 2 2n 
R = aikyi or aryi groups 

R’ = R, H, or groups which, when removed, yield giycoi ethers with the structure; R(OCH2CH)n-OH. Polymers 
are exluded from the giywi category. 

3 includes mineral fiber emissions from facilities manufacturing or processing glass, rock, or slag fibers (or other 
mineral derived fibers) of average diameter 7 micrometer or less. 

4 includes organic compounds with more than one benzene ring, and which have a boiling point greater than or equal 
to 7uu”c. 

5 a type of atom which spontaneously undergoes radioactive decay. 

On Anrii 8. 1.993. the Board identified ail federal hazardous airpollutants (HAPS) as toxic air contaminants (TACs). _ _. 
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,Disclaimer 

This report is not a legally binding document, and is not meant to replace the published 
regulation titled “National Emission Standards for Hazardous Air Pollutants (NESHAP): 
Halogenated Solvent Cleaning” (Federal Register, 12/02/94, beginning on page 6 180 1). 
This document presents specific aspects of the regulation and may not cover all parts of 
the regulation. This document is an elaboration of the appropriate legal document, and 
the final authority rests solely in the legal document. 

[The ARWCAP staff have reformatted this document to fit on fewer pages in order to 
include the body of it in an appendix of their Solvents Technical Manual.] 
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Introduction 
The purpose of this document is to give owners and operators of solvent cleaning machines the 
information required to determine whether the halogenated solvent cleaning regulation applies 
to them, and the options available to comply. This guidance document is divided into three 
parts: 

. Determining if you are required to comply with the Federal halogenated solvent 
cleaner requirements (Part One); 

. The available compliance options (Part Two); and 

. Alternative cleaning solvents or technologies that can be used in lieu of 
complying with the standards (Part Three). 

Part One of this document contains information to assist you in determining whether the ru!e 
affects you. 

Part Two of this document provides an overview and step by step instructions on what you need 
to know and do to comply with the rule. Section 1 .O provides direction on what you need to 
know about your machine(s) to determine what part of the rule you are subject to and to 
determine compliance. Section 2.0 presents requirements under the NESHAP if you own or 
operate a batch vapor or an in-line (vapor or cold) machine; and Section 3.0 presents 

_ --1--. - -^ 
requirements under the NbbHAY it you own or operate a batch coid machine. 

Part Three of this document provides information on solvents and cleaning processes that can 
be used as alternatives to halogenated solvent cleaning. Specifically, Part Three includes the 
following information: 

. Guidance materials and tools available to assist you in determining what 
alternatives to halogenated solvent cleaning are available. 

. A list of factors that should be considered when evaluating halogenated solvent 
cleaning alternatives. 

This document also includes a glossary, unit conversion chart, and numerous appendices. 
These appendices provide additional information, including: 

. Detailed calculations for key compliance issues, 

. Blank example forms that can be used to record and report compliance, 

. The operator test, 

. Work practice requirement posters that can be used in the work place to 
encourage proper cleaning procedures, and 

. lnhzre. Environmental Protection Agency (EPA) regional office contact 
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Does This 
Rule Apply 

to You? 
The halogenated solvent cleaner NESHAP rule applies to you if you own or operate a solvent 
cleaning machine that uses a solvent that contains 5 percent or more by weight of any one or 
any combination of the following halogenated solvents: 

. Carbon tetrachloride 
(CAS No. 127-l 8-4), 

. Chloroform, 
(CAS No. 67-66-3), 

. Perchloroethylene 
(CAS No. 127-l 8-4), 

. 1 , 1,l -Trichloroethane 
(CAS No. 71-55-6), 

. Trichloroethylene 
(CAS No. 79-O l-6), and/or 

. Methylene chloride 
(CAS No. 75-09-2). 

In the rule, the definition of solvent cleaning machine excludes small buckets, pails, and 
beakers with capacities less than 7.6 liters (2 gallons). Therefore, containers of this type using 
halogenated solvents are not covered by the requirements of this rule. 

This rule applies to you if... 

6 You are an owner or operator of a solvent cleaning machine; and 

6 You use a solvent in your machine that contains (in total) 5 percent by weight or 
more of any of the following regulated solvents: carbon tetrachloride, 
chloroform, perchloroethylene, 1 , I,1 -trichioroethane, trichloroethylene, or 
methylene chloride. 
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r 
Generally, the listed solvents (when used in cleaning operations) are used in amounts much 
greater than 5 percent by weight. In fact, many operations use the listed solvents in amounts 
greater than 75 percent by weight. If your halogenated solvent content is greater than 5 percent 
by weight, no documentation is required to demonstrate the solvent content. 

Stoddard solvents and naphthas generally contain less than 5 percent by weight halogenated 
solvent and will not typically be subject to this rule. 

The material safety data sheets (MSDSs) for these solvents should provide sufficient 
documentation of solvent content. 

In a few instances, a solvent may be used that is close to the 5 percent cut-off level. In these 
cases, documentation such as that explained in Appendix A, is required to demonstrate that 
your solvent meets this limit. For further guidance on the determination and example record 
format that can be used for documentation, see Appendix A. Documentation should be kept 
on-site; no reporting is required. 

Halogenated 
Solvent 

Cleaning 
Requirements 

PART TWO 
‘I_ 

mfsguidance.als April 25, 1995 2-l 



1 .O. To Determine Your Compliance 
Options You Need to Know... 
Once you have determined that the rule applies to you, you need to identify the available 
compliance options. The following steps outline what you need to know about your machine(s) 
to identify your compliance options. 

1. Determine the type of solvent cleaning machine(s) you own or operate. There are 
three basic types of machines covered by this regulation: batch vapor, batch 
cold, and in-line (in-line cold and in-line vapor) machines (see Section 1.1). 

2. If your machine is a batch vapor or in-line machine, determine the machine’s 
solvent-air interface area. This is necessary because some of the requirements for 
these machines are dependent on machine size (see Section 1.2). 

3. If your machine is a batch vapor machine that does not have a solvent-air interface 
area, you need to determine the machine’s cleaning capacity (see Appendix B) to 
determine your overall emission limit. This is the only compliance option available 
forthese machines.Table 2-l presents an example worksheet that can be used to 
assist in keeping track of the determinations made for your machine(s). The 
following discussion will assist you in filling out this worksheet. 

1.1 CLEANING MACHINE TYPE 

The rule has different requirements for different types of machines. Cleaning machine types are 
classified by how parts are processed through the machine (batch vs. in-line), and by whether or 
not solvent vapor is created in the cleaning process (vapor vs. cold). Cleaning machines are also 
classified by whether the machine was installed before or after this rule was proposed (existing 
vs. new). New in-line machines have slightly more stringent requirements than existing in-line 
machines. The following text illustrates the differences between new machines and existing 
machines and between the different machine types. 
0 Existing vs. New 

Existing: Your machine is an existing machine if it was installed on or 
before November 29, 1993 .* 

New: Your machine is a m machine if it was installed after 
November 29,1993. 

EXISTING NEW 

After 11/29/93 

950021 C-ja-RTP 

*November 29,1993 is the date the rule was proposed. 
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Table 2-1 

Compliance Determination Worksheet 
(A blank worksheet is included in Appendix C) 

New or Pick One 
Cleaner Use 

Identification Halogenated 
Existing? Solvent Air 

Batch Batch Interface Area 
Number Solvent?” N E Cold Vapor In-line m2 (ft*) Otherb 

Line B-2 Yes X X 2.5 m (27 ft ) 

Line B-3 No 

XT-46 Yes X X 1 m (10.76 ft ) 

a Greater than 5 percent. 
b Miscellaneous notes, including cleaning capacity if machine is a batch vapor cleaning machine with no solvent 

air interface. 



0 Batch vs. In-Line 

Batch: Your machine is a batch machine if new parts or baskets of parts are 
introduced into the machine after the previous parts or baskets of parts are 
done being cleaned. For example, an “open top vapor cleaner” a machine 
that cleans multiple batch loads simultaneously and is manually loaded, 
such as a “ferris wheel” machine, and a “cross-rod” machine that moves 
parts semi-continuously through the cleaning process are batch machines. 
The following figure is an example of a batch vapor machine with a 
cutaway to show internal features. Small buckets, pails, and beakers with 
solvent capacities less than 7.6 liters (2 gallons) are not considered batch 
cleaners. 

Temperature 
indicator 

--I 
Cleanout Door 7 

/ 

\ 

95002OCja-RTP 

Work Rest and 
Protective Grate Heating Elements 

Freeboard 

Condensate Trough 

. Water Separator 

Batch Vapor Cleaning Machine 
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In-Line: Your machine is an in-line machine-if the movement of the conveyor that carries 
parts is continuous (non-stop). The following figure is an example of an in-line 
vapor machine. 

Chamber 

In-Line Cleaning Machine 

6 Vapor vs. Cold 

Vapor: Your machine is a vapor machine if it heats the solvent enough to 
create vapor (the batch and in-line machines illustrated here are 

machines). vapor 

Cold: Your machine is a cold machine if it does not heat the solvent 
enough to create vapor. A carburetor cleaning machine is an 
example of a cold machine. 

Example: 

You own a new batch vapor machine... 

NEW: If the machine was installed after November 29, 1993, 

BATCH: Parts are introduced into your machine after the previous parts are don 
being cleaned, and 

VAPOR: Vapor is created in the process (i.e., solvent is heated to create vapor). 
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1.2 CLEANING MACHINE SIZE 

The size of your machine is important if you have a batch vapor, or in-line machine. You do not need 
to determine the size of your machine if you have a batch cold machine. For batch vapor machines the 
compliance options available depend on machine size. If you have a batch vapor or in-line machine and 
decide to comply with an overall emission limit (i.e., alternative standard) you will also need to know 
your machine size. In this rule the size of the machine is the solvent-air interface m. 

The solvent-air interface for a vapor machine is the location of contact between the concentrated solvent 
vapor layer and the air. In a vapor machine, the vapor layer is formed when the primary cooling coils 
condense the rising solvent vapor. This typically occurs at the midline of the primary condenser coils. 
For a cold machine, it is the location of contact between the liquid solvent and the air. 
The solvent-air interface area of your machine(s) can be determined in a of the following ways: 

6 Check the literature that was provided with your machine at the time of purchase to see if it 
includes a measurement of the solvent-air interface area for your machine; 

6 Ask the manufacturer of your machine(s) for the solvent-air interface area of your machine model; 

6 Calculate the solvent-air interface area (SA) by multiplying 
the width (W) (in meters [orfeet]) by the length (L) (in 
meters [or feet]) of each sump and totalling the areas of all 
sumps (see Figure). Dimensions can be measured or 
obtained from literature. 

The solvent-air interface area for your batch and in-line 
machine(s) is equal to the surface area of all of the cleaning 
tanks of your cleaner(s). For an in-line machine, you may not be 
able to directly measure your machine’s solvent-air interface 
area. In such cases, you will need to rely on the manufacturer or 
literature supplied by the manufacturer for the appropriate 
information. 

If your machine does not have a solvent-air interface area, you 
need to determine the machine’s cleaning capacity. A machine 
that does not have a solvent-air interface would be one that does 

Immersion 
Sump 

\ 

L=Lj +Lp 
w=w, +w, 

L x W = Sohfent Alr 
Interface Area 

not expose the cleaning solvent to the ambient air during or Calculation of the Solvent-Air Interface 
between the cleaning of parts. An example of a machine that 
does not have a solvent-air interface is a vacuum-to-vacuum 
machine. These machines are comprised of a processing chamber capable of withstanding both full 
vacuum and pressure. These systems operate in a closed loop, therefore, solvent is not exposed to the 
air outside of the machine at any time. 

For a machine that does not have a solvent-air interface area, the cleaning capacity of your machine(s) 
will likely be available from your vendor or in the literature that was provided with your machine at the 
time of purchase. See Appendix B for guidance on determining your machine’s cleaning capacity, if 
unknown, and for the solvent emission limits that are applicable to your machine(s) under the overall 
emission limit option. 
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2.0 
Batch Vapor or In-Line Machine 
Requirements 
There are three compliance options for batch vapor -and in-line machines (see Figure 2-l). 
The first two compliance options, control combinations and an idling emission limit, require 
that your machine meet base design requirements. If you choose control combinations, you 
will need to install a list of specific controls. If you choose to maintain an idling emission 
standard, you are allowed to establish your own control scenario. These options both require 
monitoring control equipment and adherence to specified work practices. These options are 
described in Section 2.1. 

The third compliance option is an overall emission limit (i.e., alternative standard). The 
overall emission limit does not specify base design, equipment, equipment monitoring, or 
work practice requirements. This overall emission limit standard allows the flexibility to 
install the equipment and implement the work practices that you choose, provided you meet 
the specified emission limit. This option is discussed in Section 2.2. 

All three of the compliance options require some form of recordkeeping discussed in Sections 
2.1.3, 2.1.5 and 2.2.3; and reporting, discussed in Section 2.3. 

Remember: The compliance options for this rule are on a machine basis, rather than a 
facility basis. Therefore, the same compliance option does not have to be 
chosen for all of your machines. You can choose the compliance option that is 
best for each of your machines. 

2.1 EQUIPMENT COMPLIANCE OPTIONS 

If you choose the equipment compliance option, you must meet the base design requirements 
described in Section 2.1.1) follow the work practices described in Section 2.1.4, and meet 
additional emission control equipment requirements. You can comply with the additional 
emission control equipment requirements in one of two ways: 

1. Use a combination of controls specifically listed in the regulation; or 

2. Comply with an idling emission limit that is measured while your machine is 
idling. 

2-7 
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Batch Vapor and In-Line Machine Compliance Options 
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If you choose the control combination option, you must control beyond the base design 
requirements by meeting one of the control combinations in Section 2.1.2. If you choose the 
idling emission limit option, you must control beyond the base requirements by installing 
controls that enable your machine to meet the idling emission limits cited in Section 2.1.2. 

Finally, if you choose either of the equipment compliance options, you must comply with the 
applicable recordkeeping requirements, described in Sections 2.1.3, and 2.1.5, and reporting 
requirements, discussed in Section 2.3. 

2.1.1 Base Desian Requirements 

Each batch vapor and in-line machine complying with either of the equipment compliance 
options must have ALL of the following base equipment: 

A Cover or a Reduced Room Draft 

The machine must have a manual or working-mode cover that completely covers the machine 
openings. The cover must be periodicahy inspected to ensure that it remains free of cracks, 
holes, and other defects. The cover must be closed at all times except: when parts are being 
cleaned, when the solvent has been removed from the machine, or when maintenance or 
monitoring is being performed that requires the cover to not be in place. If you do not have a 
cover on your machine, measures must be taken to reduce the room draft (as described in 
Section 2.1.3). 

Minimum Freeboard Ratio 

A freeboard ratio of 0.75 or higher is required. The freeboard ratio for your machine is the 
height of the freeboard divided by the smallest interior freeboard width. For example, if the 
height of the freeboard is 1.8 meters (5.9 feet) and the freeboard is 2 meters (6.6 feet) by 4 
meters (13.2 feet) interior dimension, the freeboard ratio would be 1.8 meters/2 meters (5.9 
feet/6.6 feet) or 0.9. 

Automated Parts Handling 

All machines must have an automated parts handling system that handles parts from initial 
loading to removal of cleaned parts. Examples include: motorized single-axis hoists, 
motorized double axis hoists, and fully programmable hoists. Parts can move at a maximum 
speed of 3.4 meters per minute (11 feet per minute). Manual hoists can be used if you can 
demonstrate that the hoist can never exceed 3.4 meters per minute (11 feet per minute). 
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This could be demonstrated to your regulatory authority or permitting authority by showing 
that the gearing of the hoist makes it physically impossible to move it fast enough to exceed 
3.4 meters per minute (11 feet per minute). Although computerized or fully automated hoists 
or conveyors would satisfy the automated parts handling requirement, these sophisticated 
systems are not specifically required. 

/ 
Basket 
Holder 

T-l A 
I 

Moving 
Mechanical 

Arm 

A. Single Axis Design 

Control 
Panel \ 

m Moving Mechanical Arrn 

Track for 

B. Double Axis Design, Programmable 

Single and Double Axis Hoists 

To determine the hoist speed, measure the time (in minutes) that it takes for the hoist to move 
parts or a parts basket a measured vertical distance (i.e., moving parts into or out of the 
machine) (in meters). The hoist’ s speed is then calculated by dividing the distance travelled by 
the amount of time it took to travel that distance. For example, if the measured time for your 
hoist to go from a point 1 meter (3.3 feet) above the freeboard to a point at the fill line is 45 
seconds (0.75 minutes), and the distance between these points is 2 meters (6.6 feet), then the 
speed of your hoist is: 

2 meters / 0.75 minutes = 2.7 meters per minute 
6.6 feet/O.75 minutes = 8.8 feet per minute 

2-10 



6.6 feet/O.75 minutes = 8.8 feet per minute 

Hoist monitoring must be conducted monthly. After a year of required monthly monitoring 
without an exceedance, the monitoring frequency can be reduced to quarterly. However, if an 
exceedance occurs while monitoring quarterly, you must return to a monthly monitoring 
schedule until another year of compliance without an exceedance is demonstrated. If you can 
demonstrate to your regulatory authority that the hoist cannot exceed a speed of 3.4 meters per 
minute (11 feet per minute), quarterly monitoring is allowed including the fast year. 

See Appendix C for a sample recordkeeping form that can be used for the hoist monitoring 
procedure. 

Liquid and Vapor Level Indicators 

All vapor cleaning machines must be equipped with a device that shuts off the sump heat if the 
sump liquid solvent level drops to the sump heater coils. The liquid level indicator is required 
to prevent the decomposition of the solvent. In addition, each machine must be equipped with 
a vapor level control device that shuts off the sump heat in a vapor cleaning machine if the 
vapor level rises above the height of the prirnary condenser. The vapor level indicator is 
required to prevent the overflow of solvent vapor out of the machine. There are no specific 
monitoring requirements for these indicators; however, they must be kept operational at all 
times. 

Primary Condenser 

All vapor cleaning machines must have a primary condenser. A primary condenser consists of 
a series of circumferential cooling coils on a machine through which chilled liquid or gas is 
circulated or recirculated to provide continuous condensation of rising solvent vapors. A 
primary condenser must be maintained to create a controlled vapor zone. See the Glossary for 
an illustration of primary condenser coils for a batch vapor cleaning machine. Cold cleaning 
machines are not required to have a primary condenser. 

Lip Exhaust Control 

Some owners and operators of solvent cleaning machines rely on lip exhausts to meet OSHA 
requirements. Use of a lip exhaust without any controls, while reducing worker exposure on 
the one hand, dramatically increases the overall solvent emissions to the air. Therefore, if lip 
exhausts are used on solvent cleaning machines, the rule requires that emissions be routed 
to, and controlled by, a carbon adsorption unit. Each carbon adsorption unit should be 
operated and maintained such that it meets the requirements described in Section 2.1.3. 
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2.1.2 EquiDment Combinations and ldlina Emission Limits 

If choosing to comply with the equipment compliance options: in addition to meeting the base 
design requirements and work practices, you will need to ensure an additional level of control. 
As mentioned previously, you can do this in one of two ways: 

. Pick from an established list of control combinations (Table 2-2 or 2-3); or 

. Demonstrate that your own controls meet an established idling emission limit. 

Control Combinations 

The established list of control combinations are listed in Tables 2-2 and 2-3 for batch vapor 
and in-line machines, respectively. In order to comply with the equipment combination option 
for a given cleaning machine you must fast locate that cleaning machine’s type in either Table 
2-2 or Table 2-3. Then you must select one of the control combinations listed for that 
particular cleaning machine type and ensure that all of the controls marked for that control 
combination are installed on that particular machine. Example scenarios follow Tables 2-2 and 
Table 2-3. The requirements for each control are described in Section 2.1.3. 

The control combinations for batch vapor machines are separated into two groups based on 
solvent-air interface area. Therefore, if you have a batch vapor machine you must determine 
the machine’s size using the procedure described in Section 1.2 of this part in order to 
determine the contro1 combinations that are allowable. There are 10 control combination 
options available for batch vapor machines that are less than or equal to 1.21 square meters 
(13 square feet) in size, and 7 control combination options available for batch vapor machines 
that are greater than 1.21 square meters (13 square feet) in size. 

The control combinations for in-line machines are separated into two groups based on their 
installation date. Therefore, if you have an in-line cleaning machine you need to determine the 
date the machine was installed. Once the installation date is determined, you can choose from 
the control combinations available for your machine. There are four control combinations 
allowable for in-line machines that were installed on or before November 29, 1993 (existing 
machines). There are three control combinations allowable for in-line machines that were 
installed after November 29, 1993 (new machines). 
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Table 2-2 

Control Combinations for Batch Vapor Cleaning Machines 

Controls 

Option or 
Control 

Combinatio 
n Number 

Batch Vapor 
Cleaning Machine 

Size 

1 

2 

3 

4 Solvent-air Interface 
Area 

Less than or equal 
to 1.21 square 

meters (13 square 
-feet) 

5 

6 

7 

8 

9 I .I I cl 
10 

1 

2 
Solvent-air Interface 

3 Area 
Greater than 

1.21 square meters 
(13 square feet) 4 

5 J J J 

J J J 

J J J 

6 

7 
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Example: 

If your batch vapor cleaning machine is 1 square meter (10.76 square feet) in size, 
one of the 10 control combinations in the first half of Table 2-2 can be chosen. If 
your machine &eady has a fi-eeboard refiigeration device and a 0.75 Ceeboard 
ratio, you might choose to comply with control option #6 by increasing the 
fkeeboard ratio of the machine to 1 .O. Alternatively, you might choose to comply 
with control option #7 by holding parts in the freeboard area longer (dwell). 

Table 2-3 

Control Combinations for In-Line Cleaning Machines 

In-Line Cleaning 
Machine Type 

Existing Machines 

New Machines 

I Controls 

Option or 2 
IA.2 

Con~ol qiii I 
Combination r ez 

Number 
I 

2 J J 

3 J J 

4 J J 

1 J J 

2 ! J ! J 1 
I 

3 J J 

2-14 



Example: 

If your in-line machine was installed in December of 1993, one of the three 
control combinations in the second half of Table 2-3 can be chosen.. If your 
machine already has a carbon adsorber exhaust system you could choose to 
comply with control option #2 by adding a freeboard refrigeration device. 

Equivalency: The methods of control in Tables 2-2 and 2-3 are not the only controls that you 
can use when complying with the rule under the control combination option. 
Other controls can be used if you can demonstrate that they can achieve the 
same overall emission reduction as the control combinations presented in the 
tables. For more information on how to demonstrate this equivalency, contact 
your state or local air pollution control agency or the EPA Regional Office 
where your state or territory resides (see Appendix J for contact numbers). In 
general, however, it may be easier for you to simply comply with the idling 
emission limit discussed below. 

Idling Emission Limits 

As an alternative to the listed control combinations, you can choose to comply with the idling 
emission limit option. To do this, you are required to meet an emission limit that is measured 
while the machine is idling (i.e., turned on, but not actively cleaning parts). For batch vapor 
machines this idling emission rate is 0.22 kg per hour per square meter (0.045 pounds per 
hour per square foot) of solvent-air interface area. For in-line cleaning machines this idling 
emission rate is 0.10 kg per hour per square meter (0.021 pounds per hour per square foot) of 
solvent-air interface area. 

It is expected that manufacturers will provide the idling emission rate for the machines they 
manufacture as a service to their customers. If this service is not provided, you must use Test 
Method 307 to determine the idling emission rate for your machine. Idling emissions are to be 
measured under idling conditions (e.g., cover on) (see Appendix H for the regulation and Test 
Method 307). A blank example calculation form is included in Appendix D for your 
convenience. This form is r& required; any recordkeeping format incorporating the required 
documentation would be acceptable. 
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2.1.3 Individual Control Reauirements 

For each of the controls that are used to comply with the control combination or idling 
emission limit option, there are specific design, monitoring, and recordkeeping requirements. 
These requirements are presented in Table 2-4 and are further explained in the following text. 
The design requirements are necessary to define the controls and ensure that-each control is 
capable of fulfilling its intended purpose. The monitoring requirements, which involve 
periodic checks of key equipment parameters, are necessary to make sure the equipment is 
working properly. Recordkeeping is necessary to document the results of installation; 
monitoring, and determination results. Additional information regarding the monitoring and 
recordkeeping requirements for each control device is presented below. If you use a control 
not included in Table 2-4 to comply with the idling emission limit, you must submit design, 
monitoring and recordkeeping requirements to your regulatory agency for approval. This 
information must be submitted with your idling emission standard test report. 

Carbon Adsorber (In Conjunction With a Lip Exhaust) 

The rule requires that a carbon adsorber achieve an outlet concentration of no more than 100 
ppm of the covered solvents. Compliance with this requirement must be determined by 
measuring and recording the concentration of the halogenated solvents in the exhaust of the 
carbon adsorber with a calorimetric detector tube. This test needs to be done while the 
machine is in the working mode (i.e., actively cleaning parts). 

The calorimetric detector tube must be designed to measure a concentration of 100 parts per 
million by volume of solvent in air to an accuracy of within 25 parts per million by volume. 
You must follow the manufacturer’s particular instructions for the use of their detector. The 
samples must be taken at a point where the air flow is unobstructed. According to the rule, 
the sampling port must be within the exhaust outlet of the carbon adsorber that is easily 
accessible and located at least 8 stack or duct diameters downstream from any flow disturbance 
such as a bend, expansion, contraction, or outlet; downstream from no other inlet; and 2 stack 
or duct diameters upstream from any flow disturbance such as a bend, expansion, contraction, 
inlet or outlet. If the concentration exceeds 100 ppm, adjust the desorption schedule or replace 
the canister so that the exhaust concentration of halogenated solvent is brought below 100 
ppm. If concentrations exceed 100 ppm after 15 days, you need to submit an exceedance 
report (see Section 2.3.4 of this part). 

Appendix C contains an example recordkeeping form for the documentation of carbon 
adsorber exhaust solvent concentrations. 
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Table 2-4 (Continued) 

Control Compliance 
Device Requirements 

Freeboard 
Ratio of 1.0 

l Ensure and obtain 
certification from the 
manufacturer that the 
freeboard height is greater 
than or equal to the width 
of the interior freeboard. 

Freeboard 
Refrigeration 
Device 

Idling-Mode 
Cover 

l Air in freeboard must be 
no greater than 30 percent 
of the solvent boiling point 
(in “F). 

0 Measure air blanket 
temperature above the 
vapor zone (at center) 
weekly while machine is 
idling. 

l Cover must be closed. 

l Inspect cover monthly. 

Violation 

Recordkeeping 
Requirements” 

l The freeboard ratio 
(height of freeboard 
divided by the smallest 
interior freeboard width). 

l Any modifications to the 
freeboard ratio. 

l Results of temperature 
measurement. 

lmmediateb 

l If the freeboard ratio 
is less than 1 .O. 

l Results of inspection. 
I  

l 

place when idling. 

If Not Corrected 
Within 15 Days” 

l If temperature 
requirement is 
exceeded. 

l If the cover has 
cracks, holes, or other 
defects. 

“All records are to be retained for 5 years unless otherwise noted. 
bImmediate violation if parameter is exceeded. 
“violation if not corrected within 15 days. 
dRetain for lifetime of machine. 



Table 2-4 

Control Combination Device Requirements 

Violation 

Control 
Device 

Carbon 
Adsorber 
(and Lip 
Exhaust) 

Compliance 
Requirements 

l The exhaust solvent 
concentration cannot exceed 
100 ppm. 

9 The carbon bed cannot be 
by-passed during 
desorption. 

Recordkeeping 
Requirements” 

l The exhaust concentration 
(in ppm) of the covered 
solvents. 

lmmediateb 
If Not Corrected 
Within 15 Days” 

l If the exhaust 
concentration of the 
covered solvent 
exceeds 100 ppm. 

* The lip exhaust must be 
located above the cover. 

l Measure the exhaust 
concentration of the 
covered solvents weekly, 

Dwell l . Determined dwell time (in l If a proper dwell is not 
for parts to be cleaned. seconds) and time determined and 

measurement calculations.d maintained. 
l Ensure that parts are held in 

the freeboard area above l Measured dwell time (in 
the vapor zone for the seconds). 
determined dwell time. 

* Measure the actual dwell 
time of parts monthly. 

“All records are to be retained for 5 years unless otherwise noted. 
bImmediate violation if parameter is exceeded. 



Table 2-4 (Continued) 

Control 
Device 

Reduced 
Room 
Draft 

Compliance Requirements 
Recordkeeping 
Reauirements” 

l Windspeed in room or within 
enclosure must be less than or 
equal to 15.2 meters per minute 
(50 feet per minute). 

l If controlling room conditions: 

- Establish room conditions 
during initial test and quarterly 
thereafter (must be redone 
immediately if conditions 
change). 

l Windspeed 
measurement 

l Room conditions 

- Monitor room conditions 
weekly. 

l If using an enclosure: 

- Measure windspeed in enclosure 
initially and monthly, thereafter 
(must be remeasured 
immediately if the enclosure is 
modified). 

0 Windspeed 
measurement 

l Enclosure inspection 
results. 

- Inspect condition of enclosure 
monthly. 

“All records are to be retained for 5 years unless otherwise noted. 
bImmediate violation if parameter is exceeded. 
“violation if not corrected within 15 days. 
dRetain for lifetime of machine. 

- 

T Vi0 

lmmediateb 

l Not establishing room 
parameters under 
which the reduced 
room draft is 
achieved. 

l Room conditions not 
being maintained as 
described in 
compliance report. 

tion 

If Not Corrected 
Within 15 davs’ 

If windspeed exceeds 
15.2 meters per 
minute (50 feet per 
minute). 

If windspeed exceeds 
15.2 meters per 
minute (50 feet per 
minute). 



Table 2-4 (Continued) 

Violation 

Control 
Device 

Super 
Heated 
Vapor 
System 

Recordkeeping If not corrected 
Compliance Requirements Requirements” lmmediateb within 15 days” 

l Solvent vapor at the center of the l The temperature l If the proper l If the temperature of 
superheated vapor zone must be measurement of the superheated vapor the solvent vapor at 
heated to at least 10°F above the superheated vapor. zone is not the center of the 
solvent’s boiling point. determined and superheated vapor 

maintained. zone is not at least 
l Ensure that parts stay in the 10°F above the 

superheated vapor zone for the solvent boiling point. 
manufacturer’s minimum 
recommended dwell time. 

l Measure the temperature at the center 
of the superheated vapor zone weekly 
while the machine is idling. 

Working- 
Mode 
Cover” 

* Cover must be closed over entire . Results of l If cover is not closed l If the cover has 
cleaning machine opening at all times inspection. at all times, except cracks, holes, or 
except during parts entry and during parts entry other defects. 
removal. and removal. 

l Inspect cover monthly to ensure that 
it opens and closes properly and is 
free of cracks, holes, and other 
defects. 

aAll records are to be retained for 5 years unless otherwise noted. 
bImmediate violation if parameter is exceeded. 
“Violation if not corrected within 15 days. 
dRetain for lifetime of machine. 
“A working-mode cover would also meet the idling-mode cover requirements. 



Cover (Idling-Mode and Working-Mode) 

Solvent cleaning machines typically have a cover. Covers are classified as working-mode 
covers or idling-mode covers (depending on when the covers can be closed). 

An idling-mode cover is a cover that is closed at all times except when the machine is actually 
cleaning parts. An idling-mode cover should also ‘be closed between loads, if possible. A 
sliding cover is an example of an idling-mode cover. 

A working-mode cover is a cover that can be closed at all times, including when parts are 
being cleaned. The only time a working-mode cover opens is when parts are entering or 
exiting the machine. An example of a working-mode cover is a biparting cover. Wowever, 
any cover that can be closed during cleaning qualifies as a working-mode cover. This includes 
a cover on a machine with a hoist system designed to detach the parts from the hoist during 
cleaning; this allows the cover to be closed while the parts are being cleaned. Use of a 
working-mode cover would also satisfy the idling cover requirements in the rule. 

If the compliance option you choose includes the use of a cover, every month you must, 
(1) inspect whether the cover is opening and closing properly during the proper operating 
modes, (2) whether the cover completely covers the cleaning machine(s) openings when 
closed, and (3) whether the cover is free of cracks, holes, or other defects. See Appendix C 
for an example recordkeeping form that can be used to document your monthly cover 
inspection results. 

Dwell 

Dwell time is the period of time that parts are held in the machine freeboard area above the 
vapor zone after they are cleaned. A dwell time is used to ensure that liquid solvent on and in 
the part either vaporizes within the machine cotimes or drains back into the machine rather 
than into the work area. It also allows any vapor trapped within parts to flow back into the 
machine. There are two alternatives for implementing the dwell: 

1. You can determine and use the appropriate dwell time for each of the parts or 
parts baskets that you clean; a 

2. You can determine and use the maximum dwell time using the most complex 
part type or parts basket. 
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The method for determinin g the proper dwell time is based on the primary cleaning time; the 
primary cleaning time is the time required for a room temperature part to stop dripping when 
placed in the vapor zone (i.e., amount of time it takes to reach the vapor zone temperature). 
Once the part stops dripping, cleaning stops unless other cleaning actions (e.g., dipping the 
part in the liquid solvent) occur. 

The dwell time is determined as follows: 

1. Measure (with a clock or stopwatch) the amount of time it takes for the parts or 
parts baskets to cease dripping once placed in the vapor zone. This is the 
primary cleaning time. (Remember, parts must be at room temperature before 
placing them in the vapor zone.) 

2. The dwell time must be no less than 35 percent of the primary cleaning time 
determined above. 

Example: 

If your part or parts basket stops dripping after 2 minutes (120 seconds) in the 
vapor zone, then the proper dwell time for that part or parts basket would be 
equal to: 

120 seconds * 0.35 = 42 seconds 

To monitor the dwell time, you must measure and record the actual dwell time monthly. In 
addition, records of tests required to determine the appropriate dwell time must be kept. An 
example recordkeeping form that can be used to document the dwell time for a part or parts 
basket is provided in Appendix C. 

Freeboard Refrigeration Device (FRD) 

A FRD chills the air immediately above the vapor zone forming a cool air blanket that slows 
the diffusion of solvent out of the machine. The rule requires that a FRD have enough cooling 
capacity to cool the air in the freeboard area of the machine ‘to a temperature that is no greater 
than 30 percent of the boiling point (in degrees Fahrenheit) of the solvent being used. An 
example calculation for determining the maximum required FRD temperature for a solvent 
with a boiling point of 100 degrees Fahrenheit follows: 

100 degrees Fahrenheit x 0.3 = 30 degrees Fahrenheit 
(maximum FRD temperature) 

Therefore, if you are using a solvent with a boiling point of 100 degrees Fahrenheit your FRD 
must cool the air in the freeboard area of the machine to at least 30 degrees Fahrenheit. Table 
2-5 lists the temperature that a FRD must achieve for each of the solvents covered by the rule. 
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Table 2-5 

Freeboard Refrigeration Device Temperature Requirements 

Solvent 
Boiling Point I 

“F 

Maximum Allowed Air Blanket 
Temperature 

“F “C 

Methylene Chloride ! 104 31 ! 0 

Trichloroethylene 189 57 14 

1 , 1,l -Trichloroethane 165 50 10 

Chloroform 143 43 6 

Carbon Tetrachloride 168 50 10 

Perchlorothylene I 250 I 75 ! 24 

“F = degree Fahrenheit 
“C = degree Celsius 

The temperature measurement must be made weekly at the center of the air blanket above the 
vapor zone during the idling mode. This measurement can be accomplished by attaching a 
thermometer or a thermocouple to the parts basket or hoist hook and lowering it into the 
machine so that it is in the center of the air blanket above the vapor zone. This is done when 
the machine is turned on but not processing parts. 

A blank recordkeeping form that can be used to document the maximum allowed freeboard air 
temperature and the weekly measurement of this temperature can be found in Appendix C. 

Reduced Room Draft (RRD) 

When using the RRD control technique, roomdrafts must not exceed 15.2 meters/minute (50 
feet/minute). A variety of techniques can be used to reduce room drafts. Methods to reduce 
room drafts include, but are not limited to: 

. Redirecting air vents and/or fans so that they do not blow into, across, or 
through the machine, 

. Moving the machine to an area with less cross-ventilation, permanently closing 
doors or windows, or 

. Enclosing the machine. 

Any method can be used as long as the requirements for RRD are met and maintained. 
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Windspeed measurements are to be taken by doing the following: 

I 
I 
I 

Determine the direction of the wind by rotating a velometer (or similar 
windspeed measuring device) within six inches above the top of the 
freeboard area of your machine until the maximum speed is located. 

Orient the velometer in the direction of the wind at each of the four comers of 
your machine and record the reading for each comer. 

Total the values obtained at each comer and divide the total by four. The 
result is the average windspeed. Record the average windspeed. 

To ensure that the RRD requirement is met continuously, the rule requires that the room 
conditions established during the test be maintained. See Appendix C for an example 
recordkeeping form for the RRD measurements. 

Example: 

Your measurements indicate that the windspeed near your solvent cleaning 
machine is 30 meters per minute (100 feet per minute). This is twice the 
allowable reduced room draft windspeed. Looking at the room parameters you 
notice that most of the wind is coming from an air vent. You redirect the air 
vent, close the windows in the room, and remeasure the windspeed. This time 
the windspeed is 14 meters per minute (45 feet per minute), which is below the 
reduced room draft windspeed of 15.2 meters/minute (50 feet/minute). As part 
of establishing your RRD you now must write down the room conditions that 
allowed you to achieve the RRD. For instance, the vent must be directed away 
from the cleaning machine and the windows must be closed. If the door was 
opened during the test, the door can be open or closed. Each month you would 
make sure that these parameters stay the same. 

If a full or partial enclosure is used to achieve the reduced room draft for your machine(s), you 
need to conduct an initial windspeed monitoring test and, thereafter, measure and record the wind 
speed within the enclosure monthly. The wind speed within the enclosure can be measured by 
slowly rotating a velometer (or similar wind measuring device) inside the entrance to the 
enclosure until the maximum windspeed is located. Along with your windspeed measurements, 
you also need to monitor and record the maintenance of the enclosure monthly. 

Super-Heated Vapor (SHV) System 

Super-heated vapor systems create super-heated solvent vapor within the vapor zone. Parts are 
held within the SHV. The SHV heats the parts and evaporates liquid solvent on the parts before 
they are withdrawn from de cleaning machine. The rule requires that a SHV system heat solvent 
vapor at the center of the SHV zone to at least 10 degrees Fahrenheit above the solvents’ boiling 
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point. Table 2-6 lists the minimum temperature that a SHV system must achieve in the super- 
heated vapor zone for the solvents covered by the rule. 

If you use a SHV system to comply with the rule, you need to follow the manufacturer’s 
specifications for determinin g the minimum proper dwell time within the SHV and make sure 
parts stay within the SHV for at least that long. The temperature at the center of 
the super-heated vapor zone can be measured by attaching a thermometer or thermocouple to the 
hoist hook or parts basket and then introducing it into the center of the super-heated vapor zone 
of the machine. Appendix C contains a blank recordkeeping form that can be used to document 
the measured vapor zone temperature. 

Table 2-6 

Super-Heated Vapor Temperature Requirements 

1 I Minimum Allowed SW 

I Boiling point I Temperature 
I I 

Solvent “F “C “F “C 

Methylene Chloride 104 40 114 46 

Trichloroethylene 189 87 199 93 

1 , 1,l -Trichloroethane 165 74 175 79 

Chloroform 

Carbon Tetrachloride 

Perchloroethylene 

“F = degrees Fahrenheit 
“C = degrees Celsius 

143 62 153 67 

168 76 178 81 

250 121 260 127 

2.1.4 Work Practices 

Each operator of a machine complying with the equipment compliance option must implement the 
following work practices. A one page summary of these work practices that can be used as a 
reminder poster in the work place is included in Appendix E for your convenience. 

Maintain Equipment as Recommended by the Manufacturer 

To make sure that the machine and its associated controls are working properly you are required to 
maintain the equipment as recommended by the manufacturers of the equipment. Alternative 
maintenance practices can be used if they have been demonstrated to the approved permitting 
authority’s satisfaction to achieve the same or better results as those recommended by the 
manufacturer. For additional information on how to demonstrate equivalency contact your State or 
local air pollution control agency. 

k c, 
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The rule requires that you maintain paper or electronic records (i.e., computer disk) of the following 
for the lifetime of the machine: 

. Owner’s manuals for each machine and piece of control equipment. If unavailable, written 
maintenance and operating procedures can be substituted. 

. Records documenting the installation date of your machine(s). If this date is not known, 
you can maintain a letter certifying that the machine(s) were installed prior to, or on, 
November 29,1993, or after November 29,1993. November 29,1993, is the date that this 
rule was proposed. This date is important because any machine installed on or before this 
date is considered an “existing source” and any machine installed after this date is 
considered a “new source.” In this rule, some existing and new sources have slightly 
different compliance requirements. 

The rule requires that you maintain a record of your solvent consumption estimates for each of your 
machines in paper or electronic form (i.e., computer disk) for 5 years, regardless of the compliance 
option you choose. Appendix C contains an example recordkeeping form that can be used to 
document your solvent consumption estimates. Specific recordkeeping requirements based on the 
control compliance option chosen are presented in Sections 2.1.3 and 2.1.5. 

2.2 OVERALL EMISSION LIMIT 

Rather than complying with one of the equipment compliance options presented in Section 2.1, you 
could elect to comply with an overall emission limit (i.e., alternative standard). This option allows 
you the flexibility to establish your own emission reduction strategy provided you comply with the 
overall emission limit. Applicable overall emission limits are based on your cleaning machine type 
and size. If you comply with the limit specified for your machine, you do not have to follow any 
additional equipment monitoring or work practice requirements. In addition, operators of machines 
complying with this option are not subject to the solvent cleaning procedures test presented in 
Section 2.1.4. 

This option is generally easiest to comply with when a machine is either already well-controlled or 
infrequently used. During the 3 years before compliance, you may want to measure the solvent 
emissions from your “existing ” machines to see if this option is feasible for your situation. 

2.2.1 Determinina Your Overall Emission Limit 

To determine the 3-month average monthly emission limit for your machine(s), you need to 
multiply the solvent-air interface area (“size”) of the machine by the applicable limit specified in 
Table 2-7 (see example). 

If your machine does not have a solvent-air interface area, your emission limit is based on your 
machine’s cleaning capacity. An emission limit based on a machine’s cleaning capacity is not a 
compliance option for a machine with a solvent-air interface area. See Appendix B for applicable 
emission limits based on a machine’s cleaning capacity. Records of the cleaning capacity 
determination for each of your machines without a solvent-air interface are to be maintained on site 
in paper or electronic form (i.e., computer disk) for the lifetime of the machine. Appendix C 
contains an example recordkeeping form that can be used to document this determination. 
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Table 2-7 

Overall Emission Limit 

3-Month Average Monthly 3-Month -Average 
Emission Limit (kg/m’ x Monthly Emission Limit 

Machine Type month)” (Ibs/ft2 x monthjb 

Batch vapor 

Existing in-line 

150 30.7 

153 31.4 

New in-line I 99 I 20 

a In*= The total surface area of all cleaning tanks for a particular machine (i.e., solvent-air interface area). 
b fi* = The total surface area of all clea.ning tanks for a particular machine (i.e., solvent-air interface area). 

If you own or operate a batch vapor cleaning machine with a 
solvent-air interface area of 1 Om2 (108 A*) the monthly emission 
limit is calculated as follows: 

10 m* x 150 kg/m* x month = 1,500 kg/month 

or 

108 fi* x 30.7 lb/R2 x month = 3,316 lb/month 

Example: 

If you own or operate a vacuum to vacuum cleaning machine 
with no measurable solvent-air interface, you must use the 
procedure in Appendix B to determine the cleaning capacity. If 
the cleaning capacity has been measured to be 5.5 m3, you must 
find the corresponding emission limit in Table B-l. Which in this 
case is 918 kg/month (2,024 lb/month). 
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2.2.2 Calculatina Your 3-Month Roliina Averaae Emissions 

Compliance with the overall emission limit option (i.e., alternative standard) is demonstrated by 
determining the 3-month rolling average monthly emissions for each cleaning machine for which you 
have chosen this compliance option. The steps to calculate this value for each machine are outlined 
below. 

On the first operating day of each month, gather the following information for each 
machine for the preceding month. 

SA- The amount of halogenated solvent (i.e., C, CT, MC, PCE, TCA, TCE) 
added (kilograms [or pounds] of solvent added) to the machine that month 
(including any solvent added to bring the solvent level up to the till line). 

. The solvent level should be returned to the same level at the beginning of each 
month before calculations are made. This is typically done by filling the tank to a 
marked solvent fill line. 

. The solvent in the machine should be clean. The rule specifically states that the 
solvent does not have to be new solvent. However, all metal and dirt should be 
removed from the machine. This will ensure that the solvent emissions calculated 
for the machine are accurate. 

LSR - The amount of halogenated solvent removed (kilograms [or pounds] of liquid solvent 
removed) from the machine that month. 

. The amount of solvent removed means the amount of solvent intentionally removed 
from your machine during the month. It does not mean that you need to remove (or 
drain) the solvent fi-om your machine every month. 

SSR - The amount of halogenated solvent removed (kilograms [or pounds] of solvent removed) 
from the machine in solid waste. 

. This information can be obtained by using the EPA test method 25D-Determination 
of the Volatile Organic Concentration of Waste Samples (56 FR 33544). This test 
method requires the use of a flame ionization detector (FID) or an electrolytic 
conductivity detector (ELCD). The use of this equipment should not be attempted 
by someone unfamiliar with their operation. 

. Alternatively, this information can be obtained from engineering calculations. 

AREA- The solvent-air interface area of the machine, in square meters (or square feet). A 
description of how to determine the solvent-air interface is provided in Section 1.2 
of this part. 

Subtract the sum of LSR and SSR from SA. Then, divide this by AREA. The result is E,, the 
monthly emissions (kilograms of solvent emitted per square meter of solvent-air interface area [or 
pounds of solvent emitted per square foot of solvent-air interface area]) for that given month. 

SA - (LSR + SSR) = E 
AREA 1 
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Add the solvent emissions (E,) determined in Step 1 to the emissions calculated for 
the 2 previous months (E, and E3) to obtain ESUM, the total solvent emissions for the 
last 3 months (kilograms per square meter [or pounds per square foot]) 

El + E2 = E3 = Es,, 

. El - Monthly emissions (kilograms per square meter [or pounds per square foot]) for the 
current month. 

. % - Monthly emissions (kilograms per square meter [or pounds per square foot]) from 
the previous month. 

. %- Monthly emissions (kilograms per square meter [or pounds per square foot]) from 
two months prior. 

E SUM 

A 

- Total solvent emissions for the last 3 months (kilograms per square meter 
[pound per square foot]). 

Step 3: Divide E,,, y b three. The result is EA, the 3-month rolling average monthly 
emissions (kilograms of solvent emissions per square meter of solvent-air interface 
area [pound of solvent emissions per square foot of solvent-air interface area]) for 

that month for each machine. 

E SUh4 - = E, 
3 

. E,= The 3-month rolling average monthly emissions (kilograms of solvent emissions per 
square meter of solvent-air interface area [or pounds of solvent emissions per square 
foot of solvent-air interface area]). 

2.2.3 Overall Emission Limit RecordkeeGng 

The overall solvent emission limit (i.e., alternative standard) option has no associated monitoring and has 
less recordkeeping requirements than the equipment options (i.e., equipment combinations and idling 
emission limit options). If you choose to comply with the overall solvent emission limit option you must 
maintain the following records on site in paper or electronic form (i.e., computer disk) for 5 years: 

. Records of the dates and amounts of solvent added to the machine. 

. The amount of solvent in the wastes removed from the machine. 

. Calculation sheets showing how the monthly emissions and the 3-month rolling average 
monthly emissions were determined (See Appendix C for example calculation 
recordkeeping forms). 
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2.3 REPORTING REQUIREMENTS 

Regardless of the selected compliance option, you are required to submit periodic reports. The 
reports are necessary to inform your regulatory agency that this rule applies to you and that you are 
complying with the rule. Information for all machines subject to the rule can be included in a single 
report. The types of reports specifically required by this rule are: 

. An initial notification report; 

. Initial statement of compliance report; 

. Annual compliance reports; 

. An exceedance report (required only when an exceedance occurs); and 

. An equivalency determination report (required only if you want to request a procedure or 
equipment equivalency). 

Since you are subject to this rule, you also have General Provision reporting requirements. See the 
final rule in Appendix I for a table of General Provision requirements that apply to this rule. It is 
beyond the scope of this document to provide example forms for these requirements. 

Each owner and operator of cleaning machines covered by this rule must submit the appropriate 
reports as described in this section. Some of the information requested in the reports (e.g., name, 
address, etc.) are facility specific, but most of the information requested in the reports is 
machine specific. This is because compliance with the rule is determined on a per machine basis, 
not on a per facility basis. Therefore, as indicated later in this section, you may need to provide 
different information in your reports for machines complying with different options. 
Differences also exist between the reports required for new and existing cleaning machines. These 
differences generally do not affect the content of the report, but do affect the timing of the report. 
The following example illustrates the different requirements for a new and existing machine required 
to complete an initial notification and initial compliance report. 
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Example: 

For example, lets say you have two batch vapor cleaning machines, A and B. 
Cleaning machine A is an existing machine for which you have chosen the 
equipment combination compliance option. Cleaning machine B is a new 
machine (constructed on January 26,1995, startup beginning on February 15, 
1995) for which you have chosen the overall emission limit compliance option. 

Initial Notification Report 

For machine A, the initial not&&on report is due by August 29, 1995, for 
machine B, it is due by January 26, 1995. The type of information that you 
provide in the initial notification reports will be identical for each machine, 
except that for machine A, you have to certify that it is an existing machine, and 
for machine B, you must provide information on the date of construction and 
startup. 

Initial Statement of Compliance 

For machine A, the initial statement of compliance report is due by December 2, 
1997, for machine B it is due by July 15, 1995. The content of the two reports 
differ due to the different compliance options chosen. The report for machine A 
will contain information on the controls used and the monitoring parameters to 
be measured. The report for machine B will contain information on the solvent 
air-interface area and the 3-month rolling average monthly emission calculation. 

example reporting forms are included in Appendix F for your convenience. These forms are not 
required; any report format incorporating the required information would be acceptable. 

2.3.1 Initial Notification Report 

The initial notification report is used to notify the appropriate regulatory authority that the rule 
applies to you. It also provides some preliminary facility and machine information. The schedule for 
submitting the report is dependent on the type and status (i.e., new versus existing) of the machine. 

l A report for&&g machines is due by August 29, 1995. 

. A report for m machines, where construction or reconstruction and initial startup had not 
begun before December 2, 1994, is due as soon as possible before startup, but no later than 
January 3 1,1995. 
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. A report for m machines, where construction or reconstruction began after December 2, 1994, 
is due as soon as possible before starting construction or reconstruction of the machine. 

The content of the initial notification report is slightly different for existing and new batch vapor and 
in-line cleaning machines as indicated below. The initial notification report should include the 
following information: 

. Your name and address; 

. The address (i.e., physical location) of your solvent cleaning machine(s); 

b A description of your solvent cleaning machine(s), including type (i.e., batch vapor, 
in-line vapor, in-line cold), solvent-air interface area, and existing controls; 

l The anticipated compliance approach for each of your machine(s) (i.e., control 
combinations, idling emission limit, or the overall emission limit), 

l An estimate of annual halogenated HAP (i.e., C, CT, MC, PCE, TCA, TCE) solvent 
consumption for each machine; 

. Identification of the relevant standard; 

. Whether you are an area or major source (see Glossary for a definition of major and 
area source); and 

. If the report is for an existing; machine, installation date or certification letter 
indicating that your machine(s) and its control devices were in-place before 
November 29, 1993. 

. If the report is for a m machine, you need to submit the following, if applicable, 

A notification of intention to construct, 

The expected date of construction or reconstruction commencement, 

A notification of the date when construction or reconstruction commenced, 

The expected completion date of the construction or reconstruction, and 

The anticipated date of initial startup of machine. 

Example initial notification report forms are included in Appendix F for your convenience. 
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c.. 2.3.2 Initial Statement of Compliance Report 

The initial statement of compliance report is used to demonstrate to the appropriate regulatory 
authority that your machines are in compliance with the rule. It includes information on the control 
option chosen and the necessary demonstration measurements. 

. An existing machine must to be in compliance with the rule by December 2, 1997, and 
an initial statement of compliance report is due no later than May 1, 1998. 

0 A new machine must be in compliance with the rule at startup or December 2, 1994, 
whichever is later. The initial statement of compliance report for a new machine is 
due no later that 150 days after startup or May 1, 1995, whichever is later. 

The content of the initial statement of compliance report differs depending on the compliance option 
you choose. 

If you choose to comply with the control combination or idling emission limit equipment standard, 
the initial statement of compliance report should include the following information for each machine: 

. Your name and address; 

. The address (i.e., physical location) of your machine(s); 

. A list of the control equipment used on your machine to comply with the rule; 

. For each piece of control equipment on your machine that is required to be 
monitored, a list of parameters that are to be monitored and the values of these 
parameters measured on or during the first month after the compliance date; 

. If you use reduced room draft as a control option you need to report the conditions 
that must be maintained to comply with the windspeed requirement (e.g., enclosure, 
closed doors, closed windows); 

0 If you choose to comply with the idling emission limit you need to submit an idling 
emission limit test report for tests of idling emissions (this test report can come from 
the vendor or manufacturer of your machine [Section 2.1.2 of this part presents a 
discussion on the idling emission limit option]); and 

l If you use a carbon adsorber as a control option you need to submit a report of the 
weekly measurement of the halogenated HAP solvent concentration in the carbon 
adsorber exhaust for your machine. 

An initial statement of compliance report form is included in Appendix F for your convenience. 
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If you choose to comply with the alternative standard (i.e., ,overall emission limit), the initial 
statement of compliance report should include the following information for each machine: 

. Your name and address; 

. The address (i.e., physical location) of your machine(s); 

. The solvent-air interface area for each machine, or for a machine without a solvent-air 
intetiace area, a description of the results and method used to determine the cleaning 
capacity of your machine(s); and . 

. The results of the first three-month rolling average monthly emissions calculation. 

An initial statement of compliance notification report form is included in Appendix F for your 
convenience. 

2.3.3 Annual Comdiance Report 

Everyone complying with the rule must submit an annual report. This report is due before February 
1 of the year following the year your report covers. If you chose to comply with the control 
combmation or idling emission limit options this report must contain the following information: 

0 A statement, signed by you (the o\niner or operator) or someone you designate, 
stating that, “All operators of solvent cleaning machines have received training on the 
proper operation of solvent cleaning machines and their control devices sufficient to 
pass the test required.” 

. A solvent consumption estimate for the reporting period for each of your machines 
(i.e., over the course of the reported year). 

If you chose to comply with the alternative standard (i-e., overall emission limit) option, this report 
must to contain the following information: 

. The size (solvent-air interface area or cleaning capacity) and type (e.g., batch vapor 
cleaning machine) of each machine. 

. The average monthly solvent consumption for each machine. 

. The three-month monthly rolling average solvent emission estimates calculated each 
month for each machine. 

An example annual reuort form is included in Appendix F for your convenience. 
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fr:. - 2.3.4 
B: 

Exceedance Report 

Exceedance reports are required for all machines. An exceedance report states whether any 
exceedances in monitored parameters have occurred and what actions were taken to correct any 
exceedances. An exceedance report is required every 6 months if there is not anexceedance, and 
every 3 months if there is an exceedance. If an exceedance did not occur the report would consist of 
a statement certifying that there were no exceedances. Your regulatory agency may decide that you 
need to submit this report more frequently. 

The frequency of the exceedance report increases to quarterly after an exceedance occurs. The first 
quarterly report must be submitted in the quarter during which the exceedance occurred. The 
quarterly exceedance report should contain the following information: 

0 If you have had an exceedance of a monitored control equipment parameter or 
solvent emissions limit, the reason for the exceedance and the corrective actions taken 
must be reported. 

b If you have had no .exceedances of a monitored control equipment parameter or 
solvent emissions limit, or a piece of your machine’s equipment has not needed to be 
repaired, or adjusted, such information shall be stated in your report. An example 
exceedance report form is included in Appendix F for your convenience. 

After an exceedance, the frequency of reporting can be reduced to every six months if you meet the 
following requirements: 

. Your machine has not had an exceedance for a year. 

. You continue to comply with all of the monitoring and recordkeeping requirements 
for your machme. 

. Your regulatory authority agrees to a reduction to a 6-month frequency. 

2.3.5 Eauivalency Request Report 

If you want to use different equipment or procedures than those specified in the rule, you can apply 
for approval from your regulatory authority. In order to obtain approval you will need to 
demonstrate that the alternative equipment or procedures that you want to use are equivalent to 
those specified in the rule. For existing machines, you need to submit this application/report no later 
than June 3, 1996, in order to obtain an equivalency approval prior to the required compliance date. 
For new machines you need to submit this application/report and receive approval of that application 
prior to startup of your machine. 
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3.0 

Batch Cold Cleaning Machine 
Requirements 

Batch cold cleaning machines must meet control equipment options and work practice 
requirements, except for machines with a water layer, which are exempt from work practices. 
The compliance options for this rule are on a per cleaning machine basis rather than a per facility 
basis. Therefore, the same compliance option does not have to be chosen for all of your 
machines. 

Section 3 _ 1 discusses the diierent types of cold cleaning machines. Section 3.2 presents the 
control equipment options and work practices required under the rule. Section 3.3 presents the 
monitoring, recordkeeping, and reporting requirements for batch cold cleaning machines. 

3.1 WHAT TYPE OF 
BATCH COLD 
CLEANING MACHINE 
DO YOU HAVE? 

The two different types of batch cold 
machines covered by the rule are 
immersion and remote reservoir. 

. Your machine is a remote 
reservoir batch cold 
cleaning machine if solvent 
is sprayed onto the parts in 
a sink-like work area and 
drains back into an 
enclosed container through 
a small drain (see Figure). 

,‘- \ d /\ 

72 

Remote Reservoir Cleaning Machine 
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i’ 

Basket 

Solvent 

Immersion Cleaning Machine 

0 Your machine is an immersion batch cold cleaning machine if parts are cleaned by 
immersing them in the solvent (see Figure). Note that an immersion machine may 
store solvent in a remote reservoir, but still considered an immersion machine if 
parts are immersed in the solvent. Small buckets, pails, and beakers with solvent 
capacities less than 7.6 liters (2 gallons) are not considered to be immersion cold 
cleaning machines. 

3.2 CONTROL EQUIPMENT OPTIONS AND WORK PRACTICES 

There are two control equipment combinations to choose from for an immersion cold cleaning 
machine, and one option ‘equipment control for a remote reservoir cold cleaning machine. 

If you have an immersion cold cleaning machine you must ensure that one of the following control 
equipment combinations is in place: 

Cover and a 2.5 cm (1 in.) water layer 

Cover and a 0.75 freeboard ratio or greater 

If you have a remote reservoir cold cleaning machine you must ensure that it has a cover. 
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Table 2-8 

Work Practice Requirements for Batch Cold Machines 

Comply with the following work practices (machines with a water layer are‘exempt 
from work practices). 

1. Store solvent waste in closed containers, 
2. Flush parts in freeboard area. 
3. Minimize the pooling of solvent on and in parts. 
4. Do not fill machine above fill line. 
5. Clean up spills immediately. 
6. Store wipe rags in closed containers. 
7. Do not agitate solvent to the point of causiig splashing. 
8. When cover is open, control room drafts. 
9. Do not clean absorbent materials. 

If you comply with the rule by using a cover and a 0.75 freeboard ratio or greater (for an 
immersion cold cleaning machine), or a cover (for a remote reservoir cold cleaning machine), you 
also need to comply with work practices (See Table 2-8). 

3.3 MONITORING, REPORTING AND RECORDKEEPING REQUIREMENTS 

An initial notification report and compliance report are required for batch cold cleaning machines. 
.However, there are no additional monitoring, recordkeeping, or reporting requirements. 
Information to be included in these reports is presented below. Example reporting forms are 
included in Appendix G for your convenience. These forms are m required; any report format 
incorporating the required information would be acceptable. 

3.3.1 Initial Notification Report 

The initial notification report provides preliminary facility and cleaning machine information, and 
is used to notify the appropriate regulatory authority. The schedule for submitting the report 
depends on the status of the machine (i.e., new versus existing). 

. A notification report for existing batch cold machines is due no later than 
August 29,1995. 

. A notif?cation report for new batch cold machines, where construction or 
reconstruction and initial startup had not begun before December 2, 1994, is due 
as soon as possible before startup, but no later than January 3 1, 1995. 

. A notification report for new batch cold machines, where construction or 
reconstruction began after December 2, 1994, is due as soon as possible before 
starting construction or reconstruction of the machine. 

2-40 



The initial notification report needs to include the following information for each cleaning 
machine: 

. Your name and address; 

. The address (i.e., physical location) of your machine; 

. A description of your cleaning machine type (i.e., immersion batch cold cleaning 
machine, remote reservoir batch cold cleaning machine), solvent-air interface 
area, and existing controls; 

. The installation date of your machine; 
l Your anticipated equipment control combination compliance approach; and 
. An estimate of annual halogenated solvent consumption for each machine. 

3.3.2 Comdiance ReDort 

The Compliance Report is used to demonstrate to the appropriate regulatory authority that your 
machines are in compliance with the rule. It provides the control option chosen and a statement 
of compliance. 

0 The compliance report for existing machines is due no later than May 1, 1998. 

. The compliance report for m machines is due no later than 150 days after startup 
or May 1, 1995, whichever is later. 

i” The compliance report should include the following information for each cleaning machine: 

. Your name and address; 

. The address (i.e., physical location) of your machine; 

. A statement, signed by you, stating that your batch cold machine is in compliance 
with the rule; and 

. The method of compliance you chose for your machine. 

Alternatives 
to 

Halogenated 
Solvent 

PART 
THREE 

Cleaning 
mfSguidan~.alS April 25, 1995 

2-41 



10 m 
Introduction 

Some owners or operators of halogenated solvent cleaners may decide to switch to alternative 
cleaning techniques rather than comply with the halogenated solvent cleaning NESHAP. In some 
cases, the decision to seek out an alternative solvent (for purposes of this document alternative 
means “non-halogenated”) or cleaning process is an easy one. This is true in cases where solvents 
will no longer be available or will be available at a greatly increased cost due to restrictions or 
prohibitions on their manufacture (see Section 2.0 below). In other cases, alternatives are sought 
to meet a corporate objective to remove a particularly hazardous solvent from use. These 
corporate objectives are usually instituted for one or more of the following reasons: 

. To reduce worker exposure; 

l To reduce the cost of the storage, handling, management, and disposal of 
hazardous wastes; 

. To comply with regulations; and 

. To foster a positive public image. 

No matter what the reason is for the search for an alternative solvent or cleaning process, the 
basic questions are the same - What are the alternatives, and what alternative should be chosen? 
Of course, due to differences in processes, cleaning needs, and other factors, the answers to these 
questions are not going to be the same for everyone. Luckily, you are not the first to ask these 
questions and therefore there are many alternatives out there covering a variety of applications 
and there are also many sources available that can help you choose among them. The information 
in this section is provided to help answer these questions and to show where you can go to find 
out more about alternative solvents. 
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2.0 
Regulations to Consider 

Many regulations exist that may limit or influence your choice of alternatives. Some regulations 
restrict or prohibit the manufacture of particular cleaning solvents, whereas other regulations control 
the use of solventsand the disposal of the waste they generate. Table 3-1 presents a list of some of 
the regulations, and corresponding Code of Federal Regulation citations, that you should consider 
when evaluating the availability and appropriateness of particular alternatives for your cleaning 
application needs. This list is not intended to be comprehensive, but rather to provide a starting 
point by including the regulations that are most likely to impact your decision. These regulations are 
briefly discussed in the following text. 

2.1 CLEAN AIR ACT 

The Clean Air Act (Act) mandates the protection and enhancement of the quality of the Nation’s air 
resources so as to promote the public health and welfare and the productive capacity of the nation’s 
population. One of the primary goals of the Act is to encourage pollution prevention. Note that the 
Significant New Alternatives Policy Program - Title VI, New Source Performance Standards, 
National Emission Standards for Hazardous Air Pohutants, Prevention of Significant Deterioration, 
State Implementation Plans, Acid Deposition Control, and the Halogenated Solvent Cleaning 
NESHAP are all mandated under the Act. 

2.1.1 New Source Performance Standards and National Emission Standards for 
Hazardous Air Pollutants 

New source performance standards (NSPS) are standards developed to control emissions of criteria 
or designated pollutants. Emissions are controlled by source category. Standards apply to new, 
constructed, and modified sources for criteria and designated pollutants; and existing sources for 
designated pollutants. Criteria pollutants include nitrogen oxides (NOx), small Particulate Matter 
(PM lo), and volatile organic compounds (VOC). A number of VOC are cleaning solvents (e.g., 
glycol ethers, Stoddard solvent, xylene). You need to evaluate alternatives to determine whether 
their use would trigger the applicability of an NSPS. If an NSPS is triggered by any of your chosen 
alternatives, you need to consider the applicable NSPS requirements. An NSPS for new, modified, 
and reconstructed cold cleaning machines was proposed on September 9, 1994. The proposed 
NSPS for cold cleaning operations consists of a combination of equipment and work practice 
standards to limit the emissions of nonhalogenated VOC. The proposed equipment standards include 
covers, raised fieeboards, solvent pump pressure design limits, and labels specifying work practices. 
‘The proposed work practices are required to assure the maximum effectiveness of a specific piece of 
control equipment, and will further reduce nonhalogenated VOC emissions. Promulgation of this 
NSPS is expected to be in September of 1995. 
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Table 3-l 

Statute/Regulation Citations 

Statute/Reaulation Citation” 

New Source Performance Standard (ASPS) 

National Emission Standard for Hazardous Air Pollutants 
(NEST) 

New Source Review (NSR) 

40 CFR Part 60 

40 CFR Parts 61 and 63 

40CFRParts51 and52 

Pratection of Stratospheric Ozone 
. Montreal Protocol 

Protection of Stratospheric Ozone 
. Significant New Alternatives Policy (SNAP) 

Acid Deposition Control (Acid Rain Program) 

Pollution Prevention Act (PPA) 

Clean Water Act (CWA) 

’ 40 CFR Parts 9 and 82 

40 CFR Parts 4 and 82 

40 CFR Part 72 

16 U.S.C. 13101-13109 

40 CFR Parts 108 to 503 

Occupational Safety and Health Act Standards 29 CFR Part 1910 

Resource Conservation and Recoverv Act cRCR4) I 40 CFR Parts 260 - 280 

a Citations for CFR are as follows : (Title Number) CFR (Part Number). 
Citations for USC are as follows: (Title Number) USC. (Section Number). 

CFR = Code of Federal Regulations; published by the Office of the Federal Register. For sale by the 
U. S. Government Printing Office, Superintendent of Documents, Mail Stop: SSOP, 
Washington, DC 20402-9328 

U.S.C= United States Code; law statutes through Acts of Congress. 
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National emission standards for hazardous air pollutants (NESHAP) are standards developed to 
control emissions of Section 112(b)( 1) listed hazardous air pollutants (HAP). Emission standards 
are currently developed or scheduled to be developed for 174 categories of sources that emit HAP. 
This list can be amended and revised. Standards apply to new, reconstructed, modified, and existing 
sources. The halogenated solvent cleaner NESHAP is one of these NESHAP. If subject to the 
Aerospace Manufacturing and Rewoik Industry NESHAP, for example, 
your choice in alternatives may be influenced. A brief description of the proposed Aerospace 
Manufacturing and Rework Industry NESHAP follows: 

. The proposed NESHAP for the Aerospace Manufacturing and Rework Industry affects 
processes within an aerospace manufacturing and rework facility that release air toxics and 
VOC; these processes include cleaning operations, primer operations, topcoat operations, 
depainting operations, and chemical milling maskant operations. All aerospace 
manufacturing and rework facilities classified as a major source would be required to meet 
control requirements. Under the proposed rule, flush cleaning operations would require the 
use of one of the cleaning agents included on a list of approved solvents identified in the 
proposed rule or meet a specified vapor pressure limit. 

Note that it is recommended that both NSPS and NESHAP be considered prior to making an 
alternative cleaning solvent determination. See Table 3-l for citations for these rulemakings. 

2.1.2 New 
PSDVState Implementation Plans 

The New Source Review (NSR) program requires control of new and modified major sources of 
criteria, and regulated pollutants in attairiment and nonattaimnent areas. Control requirements are 
determined on a case-by-case determination. Evaluation as to whether a potential alternative would 
trigger NSR needs to be considered when choosing your alternatives. However, since the amount of 
VOC (the most likely pollutant to be emitted) increase that would trigger NSR is large (i.e., 40 tons) 
and only applies to major sources, it is very unlikely that NSR would be triggered. 

2.1.3 Protection of Stratosoheric Ozone (Montreal Protocol) 

Several programs, such as Title VI of the Act, are designed to protect the stratospheric ozone layer. 
The terms “Montreal Protocol” and “the Protocol“ mean the Montreal Protocol on Substances that 
Deplete the Ozone Layer, a protocol to the Vienna Convention for the Protection of the Ozone 
Layer. This rule lists a number of chlorofluorocarbons, a few halons, carbon tetrachloride, 1, 1, l- 
trichloroethane, and a number of hydrochlorofluorocarbons for production and consumption phase- 
out. Under the Montreal Protocol, regulations on the national recycling and emission reduction of 
these substances have also been drafted. Some facilities have successfully reduced many or 
eliminated 1, 1,l -trichloroethane and chlorofluorocarbon 112 through the EPA’s voluntary 33/50 
program. Note that the list of targeted substances should be evaluated to determine whether any of 
your considered alternatives are on the list. See Table 3-l for the citation for this rule. 

2.1.4 cof 
ISNAP 

The Significant New Alternatives Policy (SNAP) program is directed toward fYfilhng the general 
policy contained in section 612 of identifying substitutes that can serve as replacements for ozone 
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depleting substances, evaluating their effects on human health and the environment, and encouraging 
the use of those substitutes believed to present lower overall risks relative both to the ozone depleting 
compounds being replaced and to other substitutes available for the same end-use. 

In the U.S., the two ozone depleting substances used as industrial solvents are CFC-113 
(trifluorotrichloroethane) and 1, 1,l -trichloroethane (methyl chloroform). The SNAP substitutes for 
these two chemicals when used in industrial cleaning equipment are the focus of alternative 
determinations for. the solvent cleaning sector because this application comprises the largest use of 
ozone-depleting solvents. A list of the Agency’s determinations on substitutes in the cleaning sector 
is available and may be found in the Federal Register. 

For details of the SNAP program, refer to the rule (see Table 3-l for the SNAP citation). For 
fiuther information, contact the Stratospheric Ozone Information Hotline at l-800-296-1996, or 
contact Sally Rand at (202) 233-9739, Substitutes Analysis and Review Branch, Stratospheric 
Protection Division, Office of Atmospheric Programs, Office of Air and Radiation. 

2.2 POLLUTION PREVENTION ACT OF 1990 

The Pollution Prevention Act (PPA) of 1990 recognizes the acknowledged preference that pollution 
be prevented or reduced at the source whenever feasible; and that when pollution cannot be 
prevented or recycled it should be treated in an environmentally safe manner. Under the PPA, 
disposal or other release into the environment should be employed only as a last resort and should be 
conducted in an environmentally safe way. Therefore, it is important that you evaluate whether a 
substitute prevents or reduces pollution when making a decision on an alternative. See Table 3-l for 
the citation for this rule. 

2.3 CLEAN WATER ACT 

The Clean Water Act (CWA) mandates the restoration and maintenance of the chemical, physical, 
and biological integrity of the Nation’s waters. The CWA has mandated programs for preventing, 
reducing, or eliminating the pollution of navigable waters and ground waters and improving the 
sanitary condition of surface and underground waters. Discharges of any sewage, industrial wastes, 
or substance that may adversely affect such waters are regulated. Under the CWA, both 
conventional (e.g., biochemical oxygen demand, suspended solids, acidity and alkalinity) and 
nonconventional (e.g., toxicity) characteristics of effluent are regulated. It is important that you 
evaluate the characteristics of your alternatives carefully to ensure that direct discharges or 
discharges to a publicly owned treatment works are not subject to effluent limits or pretreatment 
requirements. See Table 3-l for a reference to provisions under this Act. 

2.4 OCCUPATIONAL SAFETY AND HEALTH ACT 

The Occupational Safety and Health Act (OSHA) mandates safe and healthful working conditions 
for every working man and woman in the Nation, thereby preserving human resources. Under the 
Occupational Safety and Health Act, permissible exposure and explosion limits for a number of 
chemical compounds are required to be followed in the work place. Contact, handling, and 
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respiratory protective gear may also be required. When evaluating alternatives, ensure that your 
alternatives meet the appropriate explosion and exposure limits and that workers are properly 
protected to ensure worker safety. In choosing among your alternatives, you may decide that the 
safety risk associated with some of the compounds regulated under OSHA outweighs the cleaning 
benefits. See Table 3-l for the citation to the provisions under this Act. 

2.5 RESOURCE CONSERVATION AND RECOVERY ACT 

The Resource Conservation and Recovery Act (RCRA) mandates that the generation of hazardous 
waste be reduced or eliminated wherever possible. Waste that is generated must be treated, stored, 
or disposed of in such a way as to minimize the present and future threat to human health and the 
environment. When evaluating alternatives, ensure that, if your chosen alternative is regulated under 
RCRA, you must follow all waste handling and reporting requirements. Note that the burden 
associated with waste handling and reporting requirements mandated under RCRA may be an 
impetus for you to choose an alternative not regulated under RCRA. See Table 3-l for a reference 
to this rule. 

2.6 FIRE CODES/INSURANCE ISSUES 
_. 

Another consideration when evaluating your alternatives is whether your choice of alternatives will 
affect or trigger, fire code regulations. You may also need to reevaluate your insurance based on the 
alternative you choose. For example, if your alternative choice is highly flammable, special 
protective measures may be required and you may need to increase or adjust your fire insurance. 

3.0 
Identifying Alternatives 
Before looking for alternative cleaning processes, you should have a clear picture of your current 
cleaning requirements. The discussion in Section 3.1 will help you to define these requirements. 
Identifying alternatives that meet these requirements can be made easier by utilizing existing guidance 
materials and information sources discussed in Section 3.2 and Section 3.3 _ 

3.1 DEFINE YOUR CLEANING REQUIREMENTS 

The first step in identifying alternative solvents and/or cleaning processes is to clearly define your 
cleaning needs. The following are some questions that you should answer: 

@ What are you cleaning? 

. What size? 

. What is the part configuration (e.g., blind holes)? 

@ Why are you cleaning it? 
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. What is being removed? 

. Is the solvent also drying the part or being used as a defluxing agent? 

@ How clean does it have to be? 

. Do you have to meet military specifications? 

. Are there other specifications that must be met? 

. Can the specifications be changed? 

c3 What is the previous/next process? 

. Does it really need to be cleaned at this point? In other words, is the part 
already clean? Or, are you cleaning the part before a process step where it 
does not matter whether it is clean or not? Or, can the process steps be 
reordered or modified to eliminate cleaning steps? 

. Is there a process time restriction? 

. Does the cleaning need to be in-line or batch? 

l Are parts cleaned on a regular basis or infrequently? 

Some companies have found it useful to put this information into a table or a matrix. This way they 
have a brief summary of their current cleaning needs that they can refer to quickly when evaluating 
alternatives. Table 3-2 is an example of a table that can be used to summarize your cleaning 
requirements. A blank cleaning requirement form is included in Appendix H. This form is not 
required, but has been created for your convenience. 

Once you have identified your cleaning needs the next step is to identie alternatives that fit those 
needs. It should be noted that many of the companies that have substituted alternatives for their 
cleaning solvents or processes have found that there are generally no universal answers or one-for-one 
replacements. In other words, if you have five different cleaning machines that use TCA to clean 
several diierent types of parts, you may not find one alternative that is suitable for cleaning all of 
them. It may take a combination of several different technologies to Will your cleaning requirements. 

3.2 IDENTIFYING ALTERNATIVES USING SAGE 

One possible way to identify alternatives that meet your cleaning needs is to use the Solvent 
Alternatives GuidE (SAGE). The SAGE is an interactive database developed by the EPA that can 
provide you a list of candidate replacements for your current solvent. The output of SAGE is a scored 
list of possible replacements, which is generated based on information you provide at the various menu 
prompts. The criteria used by SAGE to identify alternatives are based on cleaning requirements and 
do not address adverse health effects. It is suggested that once you have identified an alternative 
solvent that meets your cleaning needs that you investigate whether it has any adverse health effects. 
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Table 3-2 

Example Cleaning Requirements Table 

Fill in For Each 
Requirement/Description Part/Cleaning Process 

Part 

Ultrasonics Harmfi.d 

Sensitive to High 
Atmospheric Pressure 

Sensitive to High Temperature 

Contaminant 

Type 

Water Soluble 

No 

No 

No 

Metal fines, oils 

No 
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Table 3-2 (Continued) 

Fill in For Each 
Requirement/Description Part/Cleaning Process 

1 i 
Current Cleaning Process I I 

Chemistry Methyl chloroform 

Equipment 1 Vapor degreaser 
I 

Water Supply 

Cleanliness Specification 

Cleaning Time Restriction 

Following/Previous Process 

Production Rate/Batch vs. In-line 

Tap 

Yes, client specified. Non-military 

Yes. In-line process. 

Shipping/Final sanding 

High Volume/In-Line 
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The SAGE system can be accessed by modem from the EPA’s Technology Transfer Network (TTN) 
by dialing (919) 541-5742 for a 1200,2400,9600 or 14400 bps modem. From the main menu in 
the TTN select the CTC section. Assistance for the TTN can be obtained by calling (919) 541- 
5384. In addition, SAGE can be purchased from the National Technical Information Service 
(NTIS) by calling (703) 487-4650. A users manual for SAGE is provided in Appendix H. The 
following is a brief summary of some of SAGE’s capabilities. 

When using SAGE you are prompted, through a series of questions, to describe your current solvent 
application. The questions include subjects such as the material the part is made oc it’s size, shape, 
and complexity; the contaminant types; the chemistry (solvent) presently used; sturdiness of the part; 
etc. 

After input of the data, SAGE analyzes the application and scores each combination of chemistries 
and cleaning processes for that specific application. Table 3-3 contains a list of the chemistries and 
cleaning processes in the SAGE libraries. The alternatives are ranked based on an applicability 
score, ranging from 0 (poor or no match) to 100 (best match). 

You can then design the type of report that you desire. Per your instructions, a detailed report of the 
technologies and chemistries recommended by SAGE will be printed. You can select the best matches 
for your application (i.e., those that exhibit an applicability score in the range of 75 to 100) or you can 
select a broader list that includes descriptions of those technologies that appear less likely to match the 
application (i.e., those with scores of 74 or less). A vendor list can also be printed. 

Within the individual reports are comments about the following considerations you must evaluate to 
ascertain whether a technology is a likely match for your application: 

0 General process-related information 

. Environmental issues, 

. Safety issues, and 

. Economics 

The individual reports also contain useful case studies. 

Included in the SAGE database are brief and detailed descriptions for each of these chemistries and 
cleaning processes. Appendix H contains brief descriptions for each of the chemistries and 
processes. Appendix H also contains an example of one of the detailed summaries (i.e., for high 
pressure spray). 
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Table 3-3 

Alternative Cleaning Chemistries Described in the SAGE Program 

Chemistries in SAGE 

Acetone Ethyl lactate (lactate esters) 

Acidic aqueous chemistries Neutral aqueous chemistries 

Alcohol N-methyl pyrolidone (NMP) 

Alkaline aqueous chemistries Petroleum distillates 

Aqueous chemistry additives (smfactants, Pure water 
builders, etc. j 

Dibasic ethers (DBE) Terpenes 

Glycol ethers 

Cleaning Processes in SAGE 

Abrasives Paint stripping 

Brushing PCBA (printed circuit board) cleaning 

Carbon dioxide pellets Plasma cleaning 

Carbon dioxide snow Power washers 

Fiberglass mold cleaning Semiaqueous processes 

High pressure sprays StEW.l 

Immersion cleaning Supercritical fluids 

Laser ablation ultrasollics 

Low pressure sprays UV/Ozone cleaning 

Megasonics Wiping 

No clean options Xenon flash lamps 
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3.3 OTHER METHODS OF IDENTIFYING ALTERNATIVES 

Other methods of identifying alternative cleaning solvents and processes include vendors and other 
users. 

Vendors are often an excellent source of information on alternatives. Information from vendors is 
generally restricted to their products and therefore will tend not to be as broad as SAGE. However, 
many vendors do extensive testing of their solvents and cleaning processes on a variety of 
applications, and usually will do trial cleaning of your part for free. The EPA maintains a list of 
solvent vendors that can be obtained by calling the U.S. EPA’s Stratospheric Ozone Information 
Hotline at (800) 296-1996. 

Often times there are other companies out there that have or are going through a similar alternative 
evaluation process. Many companies are more than happy to share their successes. 

The following two U.S. EPA publications may provide valuable information that can be used when 
identifying your alternatives: 

. Guide to Cleaner Technologies: Alternatives to Chlorinated Solvents for Cleaning 
and Degreasing; and 

. Guide to Cleaner Technologies: Cleaning and Degreasing Process Changes. 

4.0 Choosing Between Different 
Alternatives 

The process of deciding which of the identified alternatives will be used is a highly variable and 
generally user-specific process. However, there are some factors that should be considered that are 
common to most situations. Below is a list of these factors, some of which have already been 
discussed. 

Regulations - Look at Section 2.0 of this part and determine whether the alternative is covered 
under one of these regulations. This should include a consideration of the water 
impacts. 

Training - Wii the alternative require extensive training of cleaning personnel? If SO, 

this cost and time should be accounted for in your estimates. 

Maintenance - What type of maintenance will the alternative require? Will there be more or 
less down time? 

Production Rate - How will the alternative affect your production rate? Decreased productivity 
should be included in your cost estimates. 
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Odor - 

Compatibility - 

Does the alternative have a strong odor? This might require additional 
ventilation or other modifications. 

Is the new solvent or process compatible with the materials you are cleaning? 
For example, aqueous solvents may cause rust damage on your parts or a 
high pressure spray may damage delicate parts. 

Safety - Is the new system safe to operate? Consider flammability, odors, harmful 
fumes, physical dangers, etc. Don’t trade one hazard for another. 

cost - As mentioned above many factors play a role in the overall cost of an 
alternative. Many companies have found that switching to alternatives can 
result in a cost savings over a number of years. 

Recoverability - Can the solvent/cleaning media be recovered and reused or recycled? 

Proven in Industry - Is the technology only a prototype or has it been proven in industry for 
similar applications? If so, contact other users. 

As mentioned previously, some vendors will test clean your parts so you can evaluate the cleaning 
efficiency of their cleaning chemistry or process. Some corporations have conducted their own lab 
tests and shop tests to evaluate the potential alternatives that they have identified. Some companies 
have found it useful to create a matrix or table summarizing the pros and cons of each potential 
alternative. If staff is available, it might be beneficial to form a multi-disciplinary team to address 
requirements for alternative cleaners, to oversee the field evaluations, and to document that the 
process or chemistry changes are implemented. Many corporations have indicated that satisfactory 
substitutes are known for almost all cleaning requirements. 
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lr-. Glossary 

- Air blanket means the layer of air inside the solvent cleaning machine freeboard located 
above the solvent-air interface. The center of the air blanket is equidistant between the 
sides of the cleaning machine. 

Area source, as defined in 40 CFR Part 63, Subpart A, means any stationary source of 
hazardous air pollutants that is not a major source as defined here (see major source 
&$j&&+ ~~~~ ~~~~~ ~~ ~~ .~ ~~~~ 

Automated Darts handlina svstem means a mechanical device that carries all parts 
and parts baskets at a controlled speed from the initial loading of soiled parts through 
the removal of the cleaned parts. Automated parts handling systems include, but are not 
limited to, hoists and conveyors. See part Two, Section 21.1, for an illustration of an 
automated parts handling system. 

‘Carbon Adsorber means a bed of activated carbon into which an air-solvent gas-vapor 
, stream is routed and that adsorbs‘the solvent on the carbon. 

Clean liauid solvent means fresh unused solvent, recycled solvent, or used solvent that 
’ .has been cleaned of soils (e.g., skimmed of oils or sludge and strained of metal chips). It 

was not intended that you should dispose of usable solvent. It was intended that all 
metal and dirt soils be remoqred from th : machine so that solvent emissions are not 
underestimated. 

f Construction means the on-site fabrication, erection, or installation of an affected 
source. 

Cover means a lid, top, or portal cover that shields the solvent cleaning machine 
openings from air disturbances when it is in place and is designed to be easily opened 
and closed without disturbing the vapor zone. Air disturbances include, but are not 
limited to, lip exhausts, ventilation fans, and general room drafts. Types of covers 
include, but are not limited to, sliding, biparting, and roll-top covers. 

. 

Downtime mode means the time period when a solvent cleaning machine is not 
cleaning parts and the sump heating coils, if present, are turned off. 

Dwell means the technique of holding parts within the freeboard area but above the 
vapor zone of the solvent cleaning machine. Dwell occurs after cleaning to allow solvent 
to dram from the parts or parts baskets back into the solvent cleaning machine. 
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Glossary (Continued) 

Existinq cleaninq machine means a cleaning machine constructed or reconstructed on 
or before November 29, 1993. 

Freeboard heiqht means; for a batch vapor cleaning machine, the distance from the 
solvent-air interface, as measured during the idling mode, to the top of the cleaning 
machine; For an in-line cleaning machine, it is the distance from the solvent-air interface 
to the bottom of the entrance or exit opening, whichever ‘is lower as measured during the 
idling mode. The freeboard height for a batch cold cleaning machine is the distance 
from the solvent fill line (the he that the sump is filled to) to the lip of the cleaning 
ma&k. 

Freeboard ratio means the ratio of the solvent cleaning machine freeboard height to 
the smaller interior dimension (length, width, or diameter) of the solvent cleaning 
machine. For example, if the height of the freeboard is 2 meters and the smaller interior 
dimension is 1.8 meters, the freeboard ratio would be 2 meters/l.8 meters or 0.9. 

Freeboard iefriaeration device (also called a chiller1 means a set of secondary coils 
mounted in the freeboard area that carries a refrigerant or other chilled substance to 
provide a chilled air blanket above the solvent.vapor. 

Freeboard zone, for a batch vapor cleaning machine, means the area from the solvent- 
air interface, as measured during the idling mode, to the top of the cleaning machine; for 
an in-line cleaning machine, it is the area withi the solvent cleaning machine that 
extends from the solvent-air interface to the bottom of the entrance or exit opening, 
whichever is lower. The freeboard zone for a batch cold cleaning machine is the area 
from the solvent fill line (the line that the sump is filled to) to the lip of the cleaning 
machine. 

Hoist means a mechanical device that carries the parts and parts baskets from the 
loading area into the solvent cleaning machine and to the unloading area at a controlled 
speed. A hoist may be operated by controls or may be programmed to cycle parts 
through the cleaning cycle automatically. 

ldlina mode means the time period when a solvent cleaning machine is turned on but is 
not actively cleaning parts. 

Idlincl-mode cover means any cover or solvent cleaning machine design that allows the 
cover to shield the cleaning machine openings during the idling mode. A cover that 
meets this definition can also be used as a working-mode cover if that definition is also 
met. 
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Glossary (Continued) 

UD exhaust means a device installed at the top of the opening of a solvent cleaning 
machine that draws in air and solvent vapor emissions from the freeboard area and ducts 
the air and vapor away from the solvent cleaning area. 

Maior source, as defined in 40 CFR Part 63, Subpart A, means any stationary source or 
group of stationary sources located within a contiguous area and under common control 
that emits or ‘has the potential to emit considering controls, in the aggregate, 10 tons per 
year or more of any hazardous air pollutant or 25 tons per year or more of any 
corr?E~aEon~o~ius air pollutants, unless the authority (e.g., approved Title V 
permitting authority) establishes a lesser quantity, or in the case of radionuclides, 
different criteria Tom those specified in this sentence. 

New cleanina machine means a solvent cleaning machine the construction or 
reconstruction of which is commenced after November 29, 1993. 

Potential to emit,.as defined in 40 CFR Part 63, Subpart A, means the maximum 
capacity of a stationary source to emit a pollutant under its physical and operational 
design Any physical or operational limitation on the capacity of the stationary source to 
emit a pollutant, including air pollution equipment and restrictions on hours of operation 
or on the type or amount of material cornbusted, stored, or processed, shall be treated as 
part of its design if the limitation or the effect it would have on emissions is federally 
enforceable. 

For solvent cleaning machines, potential to emit is determined on the basis of the 
yearly hours of operation, the working-mode uncontrolled emission rate, and the 
solvent/air interface area. Unless otherwise restricted by a federally enforceable 
requirement, the hours of operation must be based on the total number of hours in a 
year (8,760 hours). A facility’s total potential to emit is the sum of the HAP emissions 
from all solvent cleaning operations, plus all HAP emissions from other sources within 
the facility. 

Primarv cleanina time means the amount of time it takes a part to reach the vapor 
zone temperature. 

Priman/ condenser means a series of circumferential cooling coils on a vapor cleaning 
machine through which chilled liquid or gas is circulated or recirculated to provide 
continuous condensation of rising solvent vapors and, thereby, create a controlled vapor 
zone. 
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Glossary (Continued) 

Reconstruction, as defined in 40 CFR Part 63, Subpart A, means the replacement of 
compcnents of an affected or a previously unaffected stationary source to-such an extent 
that: 

(1) The fixed capital cost of the new components exceeds 50 percent of the fked 
capital cost that would be required to construct a comparable new source; and 

(2) It is technologically and economically feasible for the reconstructed source to 
meet the relevant standard(s) established by the Administrator (or a State) pursuant to 
Section 112 of the Act. Upon reconstruction, an affected source, or a stationary source 
that becomes an affected source, is subject to relevant standards for new sources, 
including compliance dates, irrespective of any change in emissions of hazardous air 
pollutants from that source. 

Reduced room draft means decreasing the flow or movement of air across the top of 
the freeboard area of the solvent cleaning machine to less than or equal to 152 meters 
per minute (50 feet per minute). Methods of achieving a reduced room draft include, 
but are not limited to, redirecting fans and/or air vents so that they do not blow across 
the cleaning machine, moving the cleaning machine to a comer where there is less room 
draft, and constructing a partial or complete enclosure around the cleaning machine. 

Solvent fill fine means the line, typically on the interior of a solvent cleaning machine 
sump, that indicates the level to which the cleaning machine should be filled with 
solvent 

Solvent-air interface, means; for a vapor cleaning machine, the location of contact 
between the concentrated solvent vapor layer and the air. This location of contact is 
defined as the midline height of the primary condenser coils; for a cold cleaning 
machine, it is the location of contact between the liquid solvent and the air. 

Solvent-air interface area for a vapor cleaning machine, means the surface area of the 
solvent vapor zone that is exposed to the air. For an in-line cleaning machine, it is the 
total surface area of all the sumps; for a cold cleaning machine, it is the surface area of 
the liquid solvent that is exposed to the air. 

Solvent vaoor zone, for a vapor cleaning‘machine, means the area that extends from 
the liquid solvent surface to the level at which the solvent vapor is condensed. This level 
is defined as the midline height of the primary condenser coils. 

SumD means the part of a solvent cleaning machine where the liquid solvent is located. 
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Glossary (Continued) 

Surer-heated vaDot svstem means a system that heats the solvent vapor, either 
passively or actively, to at least 10 degrees Fahrenheit (5 degrees Celsius) above the 
solvent’s boiling point. Parts are held in the super-heated vapor before exiting the 
machine to evaporate the liquid solvent on them. Hot vapor recycle is an example of a 
Super-heated vapor system. 

Water cover, for a cold cleaning machine, means a layer of water that floats above 
denser solvent and provides control of solvent eniissions. If the solvent used is not 
denser $l~wat~r,aate~ 4aye+Www)What*e-your -cttaninj@ve~nt 
and control solvent emissions. In many cases the solvent used in batch cold cleaning 
machines is sold containing the appropriate amount of water to create a water cover. 

Workincl-mode means the time period when the solvept cleaning machine is actively 
cleaning parts. 

Workina-mode cover means any cover or solvent cleaning machine design that allows 
;the cover to shield the cleaning machine openings from outside air disturbances during 
the working mode (i.e., while parts are in the cleaning machine) and during the idling 
and downtime modes. A working-mode cover is opened only during parts entry and 
removal. A cover that meets this definition can also be used as an idling-mode cover if 
that definition is also met. 
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- Conversion Chart j 

Multiply 

Centimeters 

Cubic centimeters 

To Obtain 

Inches 

Cubic feet 

Cubic centimeters I 6.10 x 10” . Cubic inches I 

Cubic feet 

Cubic inches 

Cubic inches 

Cubic meters 

Cubic meters 

Cubic meters 

Cubic yards 

Cubic yards 

Cubic yards 

Feet per minute 

Feet per minute 

GaLIons 

Kilograms 

KilOgEUIlS 

Kilograms per cubic meter 

Kilograms per cubic meter 

Meters 

Meters 

Meters 

Meters per minute 

Meters per minute 

0.02832 

5.787 x 104 

1639 

106 

3531 

61,023 

7.646 x lo5 

27 

0.7646 

0.01829 

03048 

0.1337 

22046 

1.102 x 10” 

0.06243 

3.61 x 10” 

100 

3.2808 

3937 

1.667 

3.281 

Cubic meters 

Cubic feet 

Cubic centimeters 

Cubic centimeters 

Cubic feet 

Cubic inches 

Cubic centimeters 

Cubic feet 

Cubic meters 

Kilometers per hour 

Meters per minute 

Cubic feet 

Pounds 

Tons (short) 

Pounds per cubic foot 

Pounds per cubic inch 

Centimeters 

Feet 

Inches 

Centimeters per second 

Feet per minute 
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Conversion Chart (Continued) 

Multiply 

Meters per minute 

Meters per second 

Meters per second 

POllKIdS 

BY 
0.05468 

1968 

.3.284 

453.6 

To Obtain 

Feet per second 

Feet per minute 

Feet per second 

Grams I. 

POUIldS 16 I Ounces 

Pounds 

Pounds per cubic foot 

Pounds per cubic foot 

Founds per cubic foot 

Pounds per cubic foot 

Pounds per foot 

Pounds per inch 

0.4536 

0.01602 

16.02 

5.787 x 10” 

1728 

1.488 

178.6 

Kilograms 

Grams per cubic centimeter 

Kilograms per cubic meter 

Pounds per cubic foot 

Pounds per cubic foot 

Kilograms per meter 

Grams per centimeter 

Pounds per square foot 

Pounds per square foot 

4.882 

6.944 x 10” 

Kilograms per square meter 

Pounds per square inch 

Pounds per square inch 

Pounds per square inch 

&mare feet 

703.1 

144 

144 

Kilograms per square 

Pounds per square foot 

Souare inches 

!&tare feet 0.09290 I Souare meters 

Sauare inches 6.452 I Sauare centimeters 

Square inches 6.944 x 10” Square feet 

Square meters 10.764 Square feet 

Square yards 0.8361 Square meters 

Yards 91.44 Centimeters 

Yards 3 Feet 

Y&S 36 Inches 

Y&S 0.9144 Meters 
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property in all National Housing Act 
mortgage and loan insurance programs 
that are excluded &om the “one-to-four- 
family residential property” defiaition. 
unless completely excluded from the 
rule under5 267.1(b).” 

7. On page 50461. in the preamble, in 
the third column. 12 lines from the 
bottom.con?zct the cross-qefenznce 

m*‘§267.3(b)(2)“tb read “3 267.3(c)(2)“. 

8.011 page 50464,incohmntwo.in 
5 267.1, paragraph (a) is corrected by 
adding a sentence at the end to read as 
foilows: 

(a) l * l Some provisions of 
5 267.3(c) ako apply to the mtiftifamiiy 
risk-sharing program under part 266 of 
this chapter as provided in 
5 266.15(b)(8) of tbis chapter. 

52672 [Correaed) 

9. On page 50464. in cohmn three, in 
5 ~67.2, in the definition for “Single 
far&~ ptvgram”, “5 267.5(c)” is 
corrected to read, “5 267.5”. 

5267.3 [Co- 

20. on page 50465, in coiumn one, in 
§ 267.3. paragraph (c)(3) is corrected by 
removing the paragraph designations for 
pa-w-qhs fcl@) fi). W. ad 6.3, and 
running the text together to form a 
single paragritph W(3). _ _ 

g267.9 [correcteq 

11. On page 50468, in column one, in 
5 267.9, in line 15, correct “Appraisal 
Foundation” to read “Appraisal 
Subcommittee.“. 

5267.12 pzkwrect~ 

12. On page 50468, in,cohunn three, 
5 267.12 is corrected by adding a period 
at the end of paragraph (a)(3) after the 
word “Order”. and by removing “; or” 
ami paragraph M@l. 

13. On page 50469, beginning in 
cohmn one. 5 267.12 is corrected by 
removing paragraph (b)(3). 

Dated: November 28.1994. 
Nicolas P. Retsinas, 
Assistant Secretmy for Housin~Fedemi 
Housing Commissioner. 
IFR Dot 94-29685 Filed 12-I-44,&G a&] 
0ILI;NG CODE 4210-27-? 
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ENVIRONMENTAL PROTECUQN standards since proposaI. A reasonable 
AGENCY fee may be charged for copying. 

40CFRParts9and53 

[AD-FRL-51113] 

RIN 2D804C31 

National Emission Standards for 
Ha&do-us-Air Pollutants: Halap?nated 
Solvent Cleaning 

AGENCY: Environmental Protection 
Agency (EPA). 
ACTION: Final rule and test method. 

stlhWEC~~-&~d~eS- 

national emission standards for 
hazardous air pollutants for halogenated 
solvent cleaners. These standards 
implement section 112 of the Clean Air 
Act(Act)andarebasedonthe 

Docket. A docket, No. A-92-39, 
containing information considered *by 
the EPA in deveiopmezt of the 
promulgated standards, is available for 
public inspection between 8:OO am. and 
4:00 p.m.. Monday through Friday, at’ 
the foIlowing address: U.S. 
Environmental Protection Agency, Air 
and Radiation Docket and Information 
Center (formerly known as the Air 
Docket) @X-6102), 401 M S&et SW., 
Washington, DC 20453 [phone: (ZaZ) 
260-7548). Tke docket is located at the 
above address in Room M-1500, 
%tbaerede~~f~-~ 
reasonab!e fee may be &arged for 
copying. 

-. - Adrrrrmstra tar’s determination that 
halenated solvent cleaning machines 
emit halogenated organic chemicals 
identified in the Act kst of 189 
hazardous air pollutants (HAP). The 
halogenated solvent cleaner NESHAP 
requires batch vap-or soivent cleaning 
machines and in-hne solvent cleaning 
machines to meet emission standards 
reflecting the application of the 
maximum achievable control 
tec+logy for major and area sources; 
area source batch cold cleaning 
machines are required to achieve 
genkally available control technology. 
Tke rule regulates the emissions of the 
following halogenated HAP solvents: 
methylene chloride (MC). 
perchlomethylene (PCE), 
ticblometkylene (TCE), l.l,l- 
tritioroethane (TCA), carbon 
tetrachloride (CT). and chloroform (C). 

The EPA is also fin&zing Method 307 
with the standard. This method can be 
used to demonstrate compliance with 
the idling standard. 
EFFECTIVE DATE: December 2.1994. See 
Supplementary Information section 
cymceming judicial review. 
ADDRESSES: Background Intbrmation 
Document. The backgrounh information 
document (BID) for the promulgated 
standards may be obtained from the U.S. 
EPA Library (MD-35), Research Triangle 
Park. North Carolina 27711, teIephone 
number (919) 541-2777. Please refer to 
“National Emission Standards for 
Hazardous Air Pollutants, Haiogenated 
Solvent Cleaning-Background. 
Information for Final Standards,” EPA 
No. 453/R-9+-071. The BID contains: 
(1) a summary of all the public 
comments made on the proposed 
standards and the Administrator’s 
response to the comments: and (2) a 
summary of the changes made to the 

FOR FURTHER INFOR%ATiON COXTACT: For 
information concenzing *he final 
standard. contact Mr. Paul Almodhar, 
Coatings and Consumer Products Group. 
Emission Standards Division (MD-Xi). 
U.S. Environmental Protection Agency, 
Research Triangie Park, North Carolina, 
27X1, telephone number (919) .54i- 
0283. 
SUPPLEMEJJTARY tNFOFi!AATXM: Natibnal 
emission standards for hazardous air 
pollutants (NESHAP) for halo$nated 
solvent cleaers were proposed in the 
Federal Register on November 29,1993 
(58FR62566)ThisFededRqister 
action announces the EPA’s finaI 
decisions on the rule. Under section 
307(b)(f) of the Act, judidal review of 
the KX-IAP is available unIy by the 
filing of a petition for review in tie U.S. 
Court of Ap~eaIs for the District of 
Columbia Circuit within 60 days of 
today’s publication of this rule. Under 
section 307(b)(2) oftbe Act, the 
requirements that are the subject of 
todav’s notice mav not be chal!enged 
lateiin civil or cgminal proceedings 
brought by the EP.4 to enforce these 
requirements. 

I. The Standards 
National emission staxzdards for major 

sources of hazardous air pollutants 
established under section 112 of the AL? 
ref!ect: 

.a* l l the maximuzz depe of redlean 
in emissions of the HAP * l * that tha 
Administrator, taking into consideration the 
cost of achieving such emission redu&on. 
and any nonair quality health znd 
environmentai impacts and enqy 
requirements, determine is achievable for 
new or existing sources in the careguy or 
subcategory to which such emission 
standards applies ” w *” (the Act section 
~~2~dlW. 

Area sources are regulated.witb a MACT 
standard, unless there is justification Lr 
re@sting them under GACI: 



$1802 Federal Register / Vol. 59. NO. 231 / Friday, December 2, 1994 / Rules and Regulations 

The promulgated standard includes 
multiple alternatives to allow owners or 
operators m&mum compliance 
flexibility. These alternatives include an 
equipment standard. in conjunction 
with work practice requirements, and.an 
alternative overall splvent emissions 
standard. The idling emission limit and 
the alternative overall solvent emission 
standard are not available- to owners or 
operators of batch cold cleaning 
machines. 

If an owner or operator of a batch 
vapor or in-line cleaning machine elects 
to comply with the equipment standard, 
they must install one of the control 
combinations listed in the regulation. 
use an automated parts handling system 
to process all parts, and follow multiple 
work practices. As an alternative to 
selecting one of the equipment control 
combinations liste$ in the regulation, an 
owner or operator may demonstrate-that 
the batch vapor or in-line cleaning 
machine can meet the idling mode 
emission limit specified in the 
standards. In addition to maintaining 
this idling mode emission limit, the 
owner or operator of a batch vapor or in- 
line solvent cleaning machine must use 
an automated parts handling system to 
process all parts and comply with the 
work practice standards. A third. .I 
alternative for complying with these : * 

3 standards is io comply with the overall 
: 3’ solvent emissions limit. An. owner or 

;; operator complying with the overall 

j’ 
solvent emissions limit is required to 
ensure that the emissions from each 

I solvent cleaning machine are less than 
or equal to the solvent emission levels 
specified in the standard. Under this 
alternative standard, an owner or 
operator is not required to use an 
atitomated parts handling system or to 
comply with the work practice 
standards. 

The batch cold cleaning machine 
standard is an equipment standard. 
However. those owners or operators 
choosing the equipment options without 
the water layer must also comply with 
work practice requirements. There is no 
idling standard or overall solvent 
emissions standard forbatch cold 
cleaning machines. Batch cold cleaning 
machines located at nonmajor sources 
are exempt from title V permit 
requirements. 

Section 114(a)(3) of the amended CAA 
requires enhanced monitoring and 
compliance certification of all major 
stationary sources. The annual 
compliance certifications certify 
whether compliance has been 
continuous or intermittent. Enhanced 
monitoring shall be capabIe of detecting 
deviations born each applicable 
emission limit or standard with 

sufficient representativeness. accuracy, 
precision, reliability, frequency and 
timeliness to determine if compliance is 
continuous during a reporting period. 
The monitoring in this regulation 
satisfies the requirements of enhanced 
monitoring. 

II. Summary of Impacts 

These standards will reduce 
nationwide emissions of hazardous air 
pollutants (HAP) from halogenated 
solvent cleaning machines by 77,400 ’ 
Mg/yr (85,300 tons per year], or 63 
percent by 1997 compared to the 
emissions that would result in the 
absence of the standards. No adverse 
secondary air impacts, water or solid 
waste impacts are anticipated from the 
promulgation of these standards. 

The national annual energy usage due 
to the installation of the required 
control devices is expected to increase 
from 12.9 million KWH/yr to 66.9 
million KWH/yr. which is equivalent to 
approximately 29.3 thousand barrels of 
oil. These estimates do not include 
energy savings from reduced solvent 
use. 

The implementation of this regulation 
is expected to result in an overall 
annual national net savings of $39. 
million. This includes a net annualized 
savings from installation of control 
devices of $30.5 million and a total 
mhitoring. reporting, and 
recordkeeping costs of S11.6 million. 
These savings will come from the 
significant decrease in solvent 
emissions and. therefore, solvent 
consumption, which outweigh the 
overall cost of air pollution control 
equipment and monitoring and 
recordkeeping costs. 

The economic impact analysis done at 
proposal showed that the economic 
impacts from the proposed standard 
would be insignificant. The economic 
impact analysis has not been revised for 
promulgation because the changes in 
costs are not expected to-have any effect 
on the results of the analysis. While the 
estimated annual costs for the regulation 
have increased since proposal, &ere are 
still cost savines for most affected 
entities. Only intities with small or 
medium-sized cleaning machines will 
not have cost savings, and the costs for 
the selected regulatory alternatives for 
these entities have changed very little 
since proposal. Since those entities that 
do not have cost savings were the only 
ones analyzed in the proposal, and these 
costs have changed little, the results 
from the economic impact analysis at 
proposal should still hold for 
promulgation. 

KU. Significant Changes to theProposed 
Standards 

A. Public Participation 
Prior to proposal of the standards. 

i 

interested parties were advised by 
public notice in the Federal Register (57 
l?R 46854). of a meeting of the National 
Air Pollution Control Techniques 
Advisory Coinmittee to discuss the 
halogenated solvent cleaner source 
recommended for proposal. This 
meeting was held on November 17 and 
18.1992. The meeting was open to the 
public and each attendee was given an 
opportunity to comment on the 
standards recommended for proposal. 

The standards were proposed and 
published in the Federal Register on 
November 29.1993 (58 FR 62566). The 
preamble to the proposed standards 
discussed the availability of the BID. 
which described the regulatory 
alternatives considered and the impacts 
of those alternatives. Public comments 
were solicited at the time of proposal. 
and copies of the BID were distributed 
to interested parties. 

To provide interested persons the 
opportunity for oral presentation of 
data. views. or arguments concerning 
the proposed standards, a public 
hearing was offered at proposal; 
however, one was not requested. The 
public comment period was from 
November 29.1993 to January 28.1994. . 
Fifty-seven comment letters were 
received. The comments have been 
carefully considered. and changes have 
been made in the proposed standards 
when determined by the Administrator 
to be appropriate. 
B. Comments on the Proposed 
Standards 

Comments on the proposed standards 
were received from 57 commenters 
composed mainly of States. solvent 
cleaning machine users, solvent 
cleaning machine vendors. indust? and 
industry trade associations. A detalled 
discussion of these comments and 
responses can be found in the 
promulgation BID, which is referenced 
in the ADDRESSES section of this 
preamble. The summary of comments 
and response in the BID serve as the 
basis for the revisions that have been 
made to the standards between proposal 
and promulgation. Most of the comment 
letters contained multiple comments. 
The comments have been divided into 
the following areas: 

l Selection of pollutants and source 
categories for regulation. 

. Emission control options. 

. Regulatory alternatives. .I 

. Benefits analysisieconomics. I 
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. Equipment. idling, work practice 
and overall solvent emission limit 
standards. 

. Modification and reconstruction 
considerations. 

l Monitoring requirements. 
l Recordkeeping and reporting 

requirements. 
: $p=-$vuwpt program-. 

l Miscellaneous. 
C. Sigificant Changes 

Several changes have been made shce 
the proposal of these standards. The 
majority of the changes have been made 
to clarify portions of the rule that were 
um&sir to**-co~nim~iitZ%O 
changes include adding additional 
control combinations and an equation 
that ailows cleaning machines that do 
not have a solvent vapor/air interface 
area to comply with the standard by 
meeting a solvent emission limit based 
on cleaning capacity. A summary of the 
maior changes is presented below. 

(1) Several comments were made 
about the complexity of the rule, with 
many commenters offering suggested 
changes to clarify different sections. 
Many of these recommendations have 
been incorporated into the final rule. 
For example, the standards for batch 
cold cleaning machines have been 
moved !o a separate section, the 
operator test has been included as 
appendix B. and a table summarizing 
the applicsbilitv of the General 
Provisions to t&s rule has be& . 
included in appen+x C. 

(2) The app lcabllxty section of the 
rule has been clarified to ensure that the 
standard regulates onlv those solvents 
originally intended fo; inclusion; 
namely. IMC. PCE, TCE. TCA, CT, and C. 
Several commenters were concerned 
that. as proposed, the rule could be 
interpreted to reguiate non-halogenated 
solvents contaminated by trace amounts 
of halogenated solvent. The EPA never 
intended for these solvents to be 
included in these standards. 

(3) An equation and table have been 
added to allow solvent cleaning 
machines that do not have a solvent 
vapor/air interface area to comply with 
these standards. SeveraI new cleaning 
machines are currently being developed 
by industry that cannot install the 
equipment control devices included in 
this finai rule. do not have an idling 
mode, and do not have a solvent vapor/ 
air interface area to relate to the solvent 
emission limit. The equation and table 
in the rule allow owners or operators of 
halogenated solvent cleaning machines 
without a solvent vapor/air interface 
area to comply with the standard by 
meeting an overall solvent emissions 

limit based on cleaning capacity that is 
equivalent to the overall solvent 
emissions limit for machines with a 
solvent va 

(4) The ‘st of equipment E 
or/air interface. 

combinations has been modified to 
remove overlapping controls and to add 
carbon adsorbers to the control 
combinations. 

There are multiple. control _ 
combinations available for meeting the 
rule, many of which are pollution 
prevention measures. Many of these 
options also reduce worker exposure. 
However, some sources may rely on lip 
exhausts instead in order to meet OSHA 
requirem~eats.llsenfa~~~~ 
without any controls, while reducing 
worker e-xoostie on the one hand, 
would &&atically increase the overall 
emissions to air. Thus, if lip exhausts 
are used on solvent cleaning machines, 
the rule requires carbon adsorption 
controls (which h&e been added 
explicitly as a controi option in the finai 
rule). Although the lip exhaust-carbon 
adsorption combination reduces worker 
exposure and overall emissions to air, it 
may impose additional cost and burden 
on sources as well as on the 
environment for a number of reasons. 
First, carbon adsorption units are 
generally more expensive than other 
controls listed in the options. Second,. 
these units may present cross-media 
impacts such as effluent discharges if 
no_t properly operated and maintained, 
and’spent carbon beds that have to be 
disposed of as hazardous waste. Thus, 
when making decisions about what 
controls to install on halogenated 
solvent cleaning machines to meet the 
requirements of this rule, all of these 
factors should be weighed and poilution 
prevention measures are encouraged 
wherever possible. 

The EPA acknowledges that data 
show. little additional benefit is 
achieved by the use of a working-mode 
cover in the presence of reduced-room 
draft. Therefore, these controls are no 
longer included in the same control 
combin&tion. 

(5) Some changes have also been 
made to the compliance and reporting 
schedules. The initial notification report 
deadline for existing sources has been 
extended from 90 to 270 days after 
promulgation. This oven-ides the 120 
day deadline in the final part 63 General 
Provisions. This was done to allow more 
time for the delegation of this rule to the 
States and to allow more time to process 
the reports from the large nuaber of 
facilities aifected by this rule. The 
initial statement of compliance report 
deadline for ne.sand existing sources 
has been extended from 30 days to 150 
days after the compliance date !o allow 

time for owners or operators to 
determine compliance with the 3-month 
rolling average emission limit. The 
compliance time for existing sources has 
been extended from 2 to 3 years. This 
extension has been provided to allow 
sources the maximum flexibility in 
complying with these standards, 
including allowing time to consider 
alternative cleaning .technologies. This 
change is consistent with the General 
Provisions (5 63.6(b)(3)). The 
exceedance report schedule has been 
changed to include a biannual 
exceedance report if there is not an 
exceedance. This change is consistent 
&t~-63:~)): 
Exceedance reports must still be 
submitted quarterly if there is an 
exceedance. 

(6) Several commenters stated that the 
rule was complex and difficult to 
understand. They stated that additiona 
guidance should be provided, 
particularly for small businesses. The 
EPA agrees that guidance would be 
helpful and has developed a brochure 
summarizing the rule, and will be 
developing a guidance manual that is 
scheduled for publication in January 
1996. This guidance mancal includes a 
detailed summary of the r&-example 
forms that can be used for reporting and 
recordkeeping, and addition31 
assistance for evaluating alternative 
cleaning technologies. - 

(71 SeveraI commenters recommended 
that-the EPA reduce the monitoring 
frequency of the emission control 
equipment. The EPA evaluated the 
monitoring frequencies and has added a 
orovision to the final rule that allows 
he hoist monitoring frequency to 
decrease from monthly to quarterly if, 
the owner or operator has operated the 
hoist for one year without an 
exceedance in the hoist speed. The EPA 
has also changed the reduced room drait 
(RRD) monitoring frequency from 
weekly to quarterly with weekly 
monitoring of the parameters used to 
obtain the RRD. 

(8) Several comments were received 
on the batch cold cleaning machine 
equipment requirement provisions. A 
number of commenters reported the use 
of TCA. MC, and TCE in noncarburetor 
batch cold cleaning machine operations. 
The commenters stated that the 
proposed water layer control option was 
not always possible for these cleaning 
machines. particularIy when TCA or 
i’CE solvents are used. In order to 
address this issue, alternative con:rol 
enuipmcnt options were added to the 
final rule to allow for the use of an 
increased freeboard ratio and cover. or 
remote-reservoir and cover, in lieu of ;I 
water layer and cover. .4n owner or 



61804 Federal Register I VoI. 59. No. 231 J Friday, December 2, 19% J Rules and &g&tionS 

operator complying xvi+& these 
alternative options must also comply 
with work practice requirements. The 
final rule also allows an owner or 
operator of a batch cold c!eaning 
machine to use alternative control 
equipment. if demonstrated to be 
equivale.Dt to the equipment 
requirements cited in the final rule and 
approved by the Administrator- 

IV. Administrative Requirements 

A. Docket 
The docket is an organized and 

complete fiie of afl the information 
considered by the EPA in the 
tiecclopment of this rulemaking. The 
docket is a dynamic file. since material 
is added throughout the rulemaking 
development The docketing system is 
inkended to allow members of the public 
and industries involved to readily 
identify and locate documents so that 
7’1 _. ev cm eife&veiy participate in the 
dFtmaking process. Along with the 
statement of basis and purpose of the 
proposed and promulgated standards 
and the EP.4 responses t? significant 
comments. the contents of the docket 
will serve as the record in case of 
iudichl review (se&on 307(d)(T)(A)). 
3. Prpenvork Reduction Act 

information collection requirements 
associated with this regulation (those 
ir.ciuded in 40 CFR Part 63. Subpart + 
and Subpart T) have been approved by 
the Ofsce of Management and Budget 
(OMB) under the provisions of the 
Paperwork Reduction Act of 1980.44 
U.S.C. 3501 et seq. and havebeen 
assigned OMB control number (206O- 
0273). An Information Collection 
Request (ICR] document has been 
prepared by the EPA (ICR No. 1652.02) 
to reflect the changed information 
requirements of the final rule and has 
been submitted to OMB for review. A 
copy may be obtained from Sandy 
Farmer. Iniormation Policy Branch, EP-1 
2136.401 M St.. SW, Washington. DC 
20460. Oi by calling (202) 260-2740. 

The annual respondent burden and 
costs averaged over the First 3 years for 
batch vapor and in-line cleanicg 
machine subcategories arc 359.000 
hours rtr,d $12.0 million. Since the 
rcpofiing burden for some of the 
required ac!ivi?ies will be incurred onl!; 
cnce. the average annual burden for 
hatch vapwr and in-line cleaning 
machine szbcatcgories ~vill ticc:rr:~c 
aiter the frost two years of 
irnpIemec:ation. For the batch cold 
deoning machine subcategory. the 
~:~nnal respondent burden and costs 
~:zraged over the first 3 years are 33.000 

wrs and .%.I niilinn. ‘Tha htc’n cold 

cleaning machine subcategory is not 
expected to incrrr costs after the initial 
activities. 

This collection of information is 
estimated to have an annual public 
reporting.and recordkeeping burden 
averaging G! hours per facility over the 
first 3 years. These burden estimates 
include time for review&g instructions. 
searching existing data sources. 
gathering and mtitaining the data 
needed. and completizg and reviewing 
the collection of information. 

Several conunenters to the proposed 
rule in recogniticg this burden noted 
that the rule was complex and difficult 
to understand. and suggested that 
addiiional guidance be provided, 
particularly for small businesses. To 
address these concerns the Emission 
Standards Division and the Small 
Business Assistance Program are 
developing a brochure to summarize 
this rule. and will be developing a 
guidance manual scheduled to be 
published in ianuary 19%. This manual 
will include a detailed summary of the 
mle. exampie forms for reporting and 
recordkeeping. to alleviate at least in 
part the paperwork burden. and 
additional material for evaluating 
aitemative cieaning technologies. 

Send comments regarding the burden 
estimate or a’fy other aspects of this 
colle+on of mformation. including 
suggestions for reducing this burden to 
Chief. information Policy Branch (2/36]. 
U.S. Environmental Protection hgency. 
401 M St. SW.. Washington. DC 20460: 
and to the Office of Inforrnat<on and 
Regulatory Affairs. Office of 
,Mnrlagement and Budget. Washington, 
DC 20503. marked “Attention: Desk 
Officer for the EPA.” 

C. Esecutive Order ~2866 
Under Executive Order 12866 (58 FR 

51735 (October 4. 1993)) the Agency 
must determine whether the regulatory 
action is “si,gnificant” and therefore 
subject to OMB review and the 
requirements of the Executive Order. 
The Order defines “significant 
regulators action” as one that is like!y 
to result fn a rule that may: 

(1) Have an annual effect on the 
economy of SlOO million or more or 
adversely affect in a -material way the 
economy, a sector of the economy, 
productivity. competition. jobs, tha 
cnvironmcnt. public health or safety. or 
StLik. local or !rit;al gnvemmen:s (ir 
com.muniLics: 

(2) Create a serious inconsistency or 
othcn-..ise interfere with zm action taken 
or plncned by another agency; 

(3) &lz:crially altar the budgetar! 
i:uFnct of arltitl!?ments, grants. usf:r &s. 

or hn programs or the rights and 
obligations of rebpients tb,elreof; or 

(4) Raise novel legal or policy issues 
arising out of legal mandates. the 
President’s priorities, or the priiciples 
set forth in the Executive Order. 

Pursuant to the terms of the Executive 
Order. OMB has notied EPA that it 
considers this a “significant regulatoq 
action” within the meaning of the 
Executive Order. The EPA has 
submitted this action to OMB for 
review. Changes made in response :o 
OMB suggestions or reco.mmendatiocs 
wiil be documented in the pubiic 
record. 

D. Redatcrv F!esibility Act 
TheJr\eguiatory Flexibility AC: (or 

RF& Pub. L 96-354. September i9. 
1980) requires Federal agencies to give 
special consideration to-the imPact of 
regulation on small businesses. Tile 
RFA specifies that a Foal regula:ory 
flcsibiiiry auaiysis must be prepared ii 
a proposed reguizrion will have a 
significant economic impact on a 
substantial number of small entities. To 
.determine whether a final ZFA is 
required. a screening analysis. othe=vise 
known as an initial -%A. is necessan’. 

Regulatory impacts are considered 
significant if: 

(1) Anncal compliance costs increase 
total costs of prcdzction by more than 
3 percent: or 

(2) :timuai compliance costs as a 
percent ofsa!es are at least 20 percent 
(percentage points) hin$er ior smzll 
entities: or 

(3) Capital cost of compliance 
represents a significant portion oi 
capital avaiiabie to smali entities: or 

(4) The reqGrement.s of the regulation 
are likely to resuit in closures of small 
entities. A “substantiai number” of 
small entities is generally considered to. 
be more thvl20 percent of the small 
entities in the affected industry. Since 
the economic analvsis deals only with 
smail entities (in this cas& facilities). it 
is also an izitial RF.=\. and conclusions 
about the impacts ou small entities can 
be drawn from what was done there 
already. Each of the criteria for 
significannt impacts wiil be considered 
in turn. 

The largest increase in tot&l cost of 
production from increased emission 
contrul is 0.61 percent (SIC 35E)- 
Industrial Machinery. n.c.c.). This iigcrc 
is ;rcil b&w he significzmt-impact 
thrcsboid of fiveJerc+.. 

Asscssir!g ~hc lrfercn& imprtc:s. 
moasurcd b;/ a comparison of 
CornplimCC Costs a.5 a +KCLlP OfS&ic:s 
for SrIlall aad large cntitics. is more 
difficult as large model facilities wurL: 
not :lrla!v-zcc! irl the economic: impact 
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analysis. Treatment of this small 
business impacts criterion involves _ 

of impacted facilities in the 39 impacted 5 9.1 OMB approvals under the Paperwork 
SICs is unknown. If it can be assumed Reduction Act. 

creating two large model facilities. 
It is assumed that large facilities use 

tbateach SICis impacted in the same l * * * * 

large solvent cleaning machines, then 
proportion, a proxy for the share of 
impacted facilities represented by SIC OMB con- 

compliance costs for lapse cleaning codes 254 and 2% is the total number 
40 CFR citation trol No. 

machines are negative, and are thus of facilities in these SIC codes as a share 
savings. To be conservative, it is . * : 1 
assumed here that large model facilities 

of the total number of potentially . . 

possess five very large solvent cleaning 
impacted firms. SIC codes 2% and 259 

machines, so that a “maxiximm savings” 
hold a combined total 3,194 small 

National Emission Standards 
for Hazardous Air PoHutants 

case is modelled. This case is important 
facilities. This makes up 3.4 percent of for Source Categories: 

as it models the maximum cost 
he total 93,121 small facilities b all 3g 
SIC codes. Thus, in the extreme case * * . . . e 

differential between large and small 
facilities. 

that some closures result, the number of 63.467-63.468 . . . . . . . . . . . . . . . . . . . . . . . . . . 206o-0273 

Large model facilities wcs.geabzd for 
closures is estimated to be far less than 
~.~t.feq~.t~.i~~ a. . . . . . 

SKX3X~&idustrial Machinery, n.e.c.) 
and 254 (Partitions and Fixtures). SIC 

substantial number of facilities. 

359 was chosen because the small 
In conclusion, and pursuant to section 

605(b) of the Regulatory Flexibility Act, 
PART 63--[AMENDED] 

model facilities in this group e,xperience 
the highest cost absorption impacts 5 U.S.C. 605(b). the Administrator 1. The authority citation for port 63 

when compared with other small model 
certifies that this rule will not have a continues to read as follows: 

facilities. SIC 254 was used because it significant economic impact on a 

had the smallest average per-facility 
substantial number of small entities. 

revenue of facilities with greater than The basis for the certification is that the 

100 employees. Thus, if they incur the economic impacts for smallentiQes do 
same absolute savings as other large not meet or exceed the four criteria in 
facilities, their reiative percentage the Guidelines to the Regulatory 

savings will be the highest, and they Flexibility Act of 1980, as shown above. 
will experience the greatest cost savings 

Further information on the initial RF.4 
in percentage terms as a result of the is available in the background 
standard. The cost differentials are in no information package (see Background 
case larger than one percentage’point. Information Document section near the 
Thus. bv this criterion, small business beginning of this preamble). 

Author@: 42 U.S.C. 7401 et seq. 
2. Part 63 is amended by adding 

sabpart T io read as follows: 
Subpart T-Natinnal Emission Standards 
for Halogenated Solvent Cleaning 
Sets. 
63.460 -4pplicability and designation of 

source. . 
63.461 Definitions. 

-.- 

63.462 Batch cold cleaning machine 
srandards. 

impactsare not deemed significant. 
63.463 Batch vapor and in-line c1cnnir.g 

The third criterion focuses on the 
amount of capital available tq small 
businesses or facilities. Since the-capital 
costs incurred as a result of investment 
in control equipment needed for small 
businesses to meet the standard was less 
than 10 percent of the businesses’ total 
assets in all 39 affected SIC codes. it was 
concluded that the tota assets of small 
facilities will not be so adversely 
affected as to prohibit the procurement 
of outside financing. (tiamining an 
increase in capital costs as a percentage 
of totat assets is a measure of the ability 
of a firm or faciiity to meet this capital 
costs increase.) The conclusion, f&en, is 
that lack of available canital ‘till not be 
an obstacle for small fadiiities in 
complying with the regulation. 

Criterion number four stipulates that 
small business impacts are significant if 
compliance leads to closure. The only 
implication of closure in the economic 
impact analvsis is found in the section 
on earnings-impacts. Here it was found 
that. under worst-case assumptions, 
closures might occur in oniy two SIC 
codes. 254 and 259 (Misceilaneous 
Furniture and Fixtures). given their low 
rate of profitability in the baseline. If 
this indeed occurs, the question of 
whether or not these ciosures make up 
a substantial portion of small entities 
must be addressed. The actual number 

List of Subjects in 40 CFR Parts 9 and. 
63 -0. 

Enviionmental Protection. Air 
ljollution control, Hazardous 
substances. Halogenated solvent 
cleaning machines. Reporting and 
recordkeeping requirements. 

Dated: November 15. 1984. 
Csrol M. Browner, 
Administrator. 

For the reasons set out in the 
preamble. title 40, chapter I. of the Code 
of Federal Regulations is amended as set 
forth below: 

PART 9-[AMENDED] 

1. The authority citation for part 9 
continues to read as follows: 

Authority: 7 U.S.C. 135 et seq., 135-136~; 
15 U.S.C.2001.2003.2005.2006.2601-2671: 
21 U.S.C. 33lj. 34Ba. 348: 31 U.S.C. 9701; 33 
U.S.C. 1251 et seq.. 1311. 1313d. 131~. 1321. 
1326.1330.1344.1345(d) and (e). 13Gl: E.O. 
11735. 38 FR 11233.3 CFR, 1971-19:3 
Coup. p. 973: -12 U.S.C. ?+l.?+Zb. z-13, ?-ifi. 
3oot. 3oOg,. 3oog-I. 3oog-2. 300$-3.300~--1. 
3003-3. 300+. 3OOj-1,3OOj-2.3OOi-1. 3OOj- 
-I.3OOj-9. 1857et sq.. GOO1-6992k. 7401- 
7671q.7512. !!601-L3G.i7.11023,llO~R. 

2. Section 9.1 is amended bv adding 
in numerical order a new cntrif to the 
table under the indicated heading to 
read as follows: 

machine standards. 
63.464 Alternative standards. 
63.465 Test methods. 
63.466 Monitoring procedures. 
63.467 Recordkeeping requirements. 
63.468 Reporting requirements. 
63.469 Equivalent methods of control. 

Subpart T--National Emission 
Standards for Halogenated Solvent 
Cleaning 

5 63.460 Applicability and designation of 
source. 

(a) The provisions of this subpart 
apply to each individual batch vapor, 
in-line vapor, in-line cold. and batch 
cold solvent cieaning machine that uses 
any solvent containing methylene 
chloride (CAS No. 75-09-2). 
perchloroethyiene (CAS No. 127-l&-1), 
trichloroethylene (CAS No. 79-01-6). 
l,l,l-trichloroethane (CAS No. 71-j% 
S), carbon tetrachloride (C4S No. 56- 
23-3) or chloroform (CAS No. 67+X-3), 
or any combination of these halogenated 
HAP solvents, in a total concentration 
greater than 5 percent by weight, as a 
cleaning and/or drying agent. The 
concentration of these solvents illav be 
determined using EPA test method- 18, 
materiai safety data sheets, or 
engineering calculations. 

(b) Except as noted in appendix C 
(General Provisions Applicability to 
Subpart T) of this subpart, the 
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, provisicns of subpart A of this part 
(General Provisions) app!y to owners or 
operators of any solvent cleaning 
machine meeting the applicability 
criteria of paragraph (a) of this section. 

(cl Each solvent cleaning machine 
subject to this subpart that commences 
constr~~ction or reconstruction after 
November 39.1993, shall achieve 
compliance with ihe provisions of this 
subpart immediately upon startup or by 
December 2,199;. whichever is later. 

“(d) Each solvent cleaning machine 
subject to this subpart that commenced 
construction or recons+~ction on or 
before November 29.1993. shall achieve 
compliance with the provisions of this 
subpart no later than. 

(e) In deiegating implementation and 
enforcement authority to a State under 
section 112(d) of the Act, the authority 
contained in paragraph (f) of this section 
shall be retained by the Administrator 
and not transferred to a State. 

(f) The authoritv conferred in 
S 63.463(d)[9j an6 3 63.469 will not be 
tieIe;nred to any State. 

5 63.461 Definittons. 
Unless defined below, ali terms used 

in this subpart are used as defined in 
the 1990 Clean Air Act. or in subpart A 
of 40 CFR part 63: 

Adminisraror means the 
Administrator of the United States 
Enviromnental ProtectionAgency or his 
or her authorized representative (e.g.. 
State that has been delegated the. 
authority tc implement the provisions of 
this pan.) 

Air blanket 3ems the layer of air 
inside The soivent cleaning machine 
freeboard located above the solvent/air 
interface. The centerline of the air _ 
blanket is ecuidistant between the sides 
of the machine. 

Automated parts handling system 
means a mechanical device that carries 
all parts and parts baskets at a 
controiied speed from the initial loading 
of soiled or wet parts through the 
removal of the cleaned or dried parts. 
Automated parts handling systems 
include. but are not limited to. hoists 
and convevors. 

Batch ckaning machine means a 
solvent cleaning machine in which 
individual parts or a set of parts moue 
through the entire cieaning cycle before 
new parts are introduced into the 
solvent cleaning machine. ‘In open-top 
vapor cleaning machine is a type of 
batch cleaning machine. A soivent 
cleaning machine. such as a ferris wheel 
cleaner. that cleans multipie batch loads 
simultaneously and is manuaily loaded 
is a batch cleaning machine. 

Carbon adsorber means a bed of 
zcrivated carbon into which an air- 

solvent gas-vapor stream is routed and 
which adsorbs the solvent on the 
carbon. 

Clean liquid solvent means fresh 
unused solvent. recycled soivent. or 
used solveat that has been cleaned of 
soils (e.g., skimmed of oils or sludge and’ 
strained of metal chips). 

CZeaning.capacity means. for a _ 
cleaning machine without a solvent/air 
interface, the mtium volume of parts 
that can be cleaned at one time. In most 
cases. the cleaning capacity is equal to 
the volume (length times width times 
hei-&; of the cleaning chamber. 

Cold cieaning machine meansany 
device or piece of equipment that 
contains and/or uses liquid solvent. into 
which parts are placed to remove soils 
horn the surfaces of the parts or to dry 
the parts. CIeaning machines that 
contain and use heated, nonboiling 
solvent to clean the parts are classified 
as cold cleaning machines. 

Consumption means the amount of 
halogenated hazardous air pollutant 
solvent added to the solvent cleaning 
machine. 

Cover means a lid. top. or mortal cover 
that shields the solvent clear&g 
machine openings from air disturbances 
when in place and is designed to be 
easily opened and closed without 
disturbing the vapor zone. Air 
disturbances in&de. but are not 
limited to. lip exhausts, ventilation fans. 
and g&era1 room drafts. Types of covers 
include. but are not limited to. Giimg. 
bipartilg. and rolltop covers. 

Dowtime mode means the time 
period when a solvent cleaning machine 
is not cleaning parts and the sump 
heating coils. if present. are turned ofL 

Dweii means the technique of holding 
parts within the beboard area but 
above the vapor zone of the solvent 
cleaning machine. Dwell occurs after 
cleaning to allow soivent to drain from 
the parts or parts baskets back in:0 the 
solvent cleaning machine. 

Dwell time means the required 
minimum length of time that a part 
must dweil. as determined by 
5 63.165(d). 

Emissions means halogenated 
hazardous air pollutant solvent 
consumed (i.e.. halogenated hazardous 
air poilutant solvent added to the 
machine) minus the liquid haiogenated 
hazardous air pollutant solvent removed 
from the machine and the halogenated 
hazardous air pollutant solvent removed 
from the machine in the solid waste. 

Existing means any solvent cieaning 

machine the construction-or 
reconstruction of which was 
commenced on or before November 29. 
1993. _ . 

Freeboard - means; for a batch 
cleaning machine, the area within the 
solvent cleaning be that extends 
from the solvent/air interface to the top 
of the solvent cleaning machine: for an 
in-line cleaning machine, it is the area 
within the solvent cleaning machine 
that extends from the solvent/air 
interface to the bottom of the entrance 
or exit ppening, whichever is lower. 

Freenoard height means: for a batch 
cleaning machine. the distance horn the 
solvent/air interface. as measured 
during the idling mode, to the top of the 
cleaning machine; for an in-line 
cleaning machine, it is the distance from 
the solvent/air interface to the bottom of 
the entrance or exit opening, whichever 
is lower. as measured during the idling 
mode. 

Freeboard ratio means the ratio of the 
solvent cleaning machine freeboard 
height to the smaller interior dimension 
(length. width. or diameter) of the 
solvent cleaning machine. 

Freebourd renigemtion device (also 
called a chiller) means a set of 
secondary coiis mounted in the 
freeboard area that carries a ralrigerant 
or other chiIled substance to provide a 
chilled air blanket above the solent 
vapor. A primary condenser capable of 
meeting the requirements of 
S 63.463(e)(2)(i) is defined as both a 
freeboard refrigeration device and a 
primary condenser for the purposes of 
these standards. 

Halo.genated hazardous air pollutant 
solvent or halogenated ZUP solvent 
means methyiene chloride [CAS No. is- 
09-21. perchioroethylene (CM No. 1X- 
16-4). trichloroethylene (CAS No. i9- 
01-61.1.1.1-trichlorcethane (CAS No. 
71-554% carbon tetrachloride (CAS No. 
56-23-3). and chloroform (CAS No. 6r- 
66-3). 

Hoist means a mechanical d&cc that 
carries the p‘arts basket and the parts to 
be cleaned from the loading area into 
the solvent cleaning machine and to the 
unloading area at a controlled speed. A 
hoist may be operated by controls or 
may be programmed to cycle parts 
through the cleaningcycle 
autornaticallv. 

Zdlinc mode means the time period 
when a”solvent cleaning machine is not 
actively cleaning parts and the sump _ 
heating coils. if present. are turned on. 

Idling-mode couer means any cover or 
solvent cleaning machine design that 
aliows the cover.to shield the cleaning 
machine openings during the idling 
mode. A c:over that meeis this tlctinitic,r: 
can also be used as a working-mode. 
cover if that definition is also met. 

Immersion cold cleaning machine 
means a cold cleaning machine in 
which the parts areimmersed in the 
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solvent when being cleaned. A remote 
reservoir cold ckaning machine that is 
also an immersion cold cleaning 
machine is considered an immersion 
cold cleaning machine for purposes of 
this subpart. 

In&e cleaning machine or 
continuous aieaning machine means a 
solvent cleaning machine th3t uses an 
automated parts handling system, 
typicaiiy a conveyor, to automatically 
provide a continuous supply of parts to 
be cleaned. These units are fully 
endosed except for the conveyor inlet 
and exit portals. In-line cleaning 
m.acb.ines. .canbo.either cold. or vapor 
cL3ning machines. 

Leak-proof coupling means A threaded 
or other type of coupling that prevents 
solvents from leaking while filling or 
dmining solvent to and from tha solvent 
cleaning machine. 

Lip exhaust means a device installed 
at the top of the opening of a solvent 
cleaning machine that draws in air and 
solvent vapor from the freeboard area 
and ducts the air and vapor away from 
the solvent cleaning area 

Monthly reporting pen*od means any 
caitmdar month in which the owner or 
operator of a solvent cleaning machine 
is required to calculate and report the 
solvent emissions from each solvent 
cleaning machine. 

New means any solvent cleaning 
machine the construction or 
reconstruction of which is commenced 
after November 29.1993. 

Open-top vapor cleaning machine 
means a batch solvent cieaning machine 
that has its upper surface open to the air 
and boils solvent to create solvent vapor 
used to clean and/or dry parts. 

Part means any object that is cleaned 
in a solvent cleaning machine. Parts 
include. but are not limited to. discrete 
psa. assemblies, sets of parts, and 
continuous parts (i.e., continuous sheets 
of metal). 

Ptimq condenser means a series of 
circumferential cooling coils on a vapor 
cleaning machine tbrot@ which a 
chilled substance is circulated or 
rfxkulated to provide continuous 
condensation of rising solvent vapors 
and. thereby, create a concentrated 
solvent vapor zone. 

Reduced room dmfi means decreasing 
‘he ilow or movement of air across the 
top of *he freeboard area of the soivent 
cleaning machine to meet the 
specikations of § 63.463(e)(Z)(C). 
Methods of achieving a reduced mom 
draft include, but are not limited to, 
redirecting fans and/or air vents to not 
blow across the ckaning machine. 
moving the cleaning machine to a 
Corner where there is less room draft. 

and constructing a partial or complete 
enclosure around tbe cleaning machine. 

Remote reservoir cold cleaning 
machine means any device in which 
liquid solvent is pumped to a sink-like 
work area that drains solvent back into 
an enclosed container while parts am 
being cleaned. allowing no solvent to . 
pool in the workarea. 

Soils means contaminants that are 
removed from the parts being cleaned. 
Soils include, but are not limited to, 
grease, oils, waxes, metal chips, carbon 
deposits, fluxes, and tars. 

Solvent/air interface means. for a 
vapor cleaning-ma&e, the kilcdon of 
contact between the concentrated . 
solvent vapor layer and the air. This 
location of contact is defined as the 
mid-line height of the primary 
condenser coils. For a cold cleanina 
machine, it is the location of contaG 
between the liquid soivent and the air. 

Solvent/air interface area means; for a 
vapor cleaning machine, the surface 
area of the solvent vapor zone that is 
e.xposed to the air: for an in-lime 
deaning machine, it is the total surface 
area of all the sumps; for a cold cleaning 
machine, it is the surface area of the 
liquid solvent that is exposed to the air. 

Solvent cleaning machine means any 
device or piece of equipment that uses 
halogenated HAP solvent liquid or 
vapor to remove soils from the surfaces 
of materials. Types of solvent cleaning 
m&hines include. but are not Iimited 
to, batch vapor. in-line vapor. in-line 
cold. and batch cold solvent ckaning 
machines. 

Soivext vapor zone means: for a vaoor 
cieaning machine. the area that extends 
from the liquid solvent surface to &a 
levei that solvent vapor is condensed. 
This condensation level is defined as 
the midhne height of the primary 
condenser coiis. 

Sump means the part of a solvent 
cleaning machine where the liquid 
solvent is located. 

Sump heater coils means the heating 
system on a cleaning machine that uses 
steam. electricity, or hot water to heat or 
boil the liquid solvent. 

Superheated vapor system means a 
system that heats the solvent vapor. 
either passively or actively. to a 
temperature above the solvent’s boiling 
point..Pa.rts are held in the superheated 
vapor before exiting the machine to 
evaporate the liquid solvent on them. 
Hot vapor recycle is an example of a 
superheated vapor system. 

Vapor cleaning machine means a 
batch or in-line solvent cleaning 
machine that boils liquid solvent 
generating solvent vapor that is used as 
a part of the cleaning or drying cycle. 

Water layer means a layer of water 
that floats abcve the denser solvent and 
provides control of solvent emissions. ln 
many cases, the solvent used in batch 
cold cleaning machines is sold 
containing the appropriate amount of 
water to create a kvater cover. 

k’orking mode means the time period 
when the solvent cleaning machine is 
actively cleaning parts. Working-mode 
cover means anycover or solvent 
cleaning machine design that allows the 
cover to shield the cleaning machine 
openings from outside air disturbances 
while parts are being cleaned in the 
haning. machines A cover that is used 
during the working mode is opened only 
during parts en&v and removal. A cover 
that meets this de.finition can also be 
used as CR idling-mode cover if that 
definition is also met. 
J 63.462 Batch cold cleaning machine 
steJMards. 

(a) Each owner or operator of an 
immersion batch cold solvent cleaning 
machine shall comply with the 
requirements specified in 
paragraph(a)(l) or (a)(2) of this section. 

(1) Employ a tightly fitting cover that 
shall be closed at all times except 
during parts entry and removal. and a 
water layer at 3 minimum thickness of 
2.5 centimsters (1.0 inch) on the surface 
of the solvent within the cleaning 
machine, or 

(2) Employ a tightly fitting c&er that 
shall be closed at all times except’ 
during parts entry and removal and a 
freeboard ratio of 0.75 or greater. 

(b j Each owner or operator of a 
remotereservoir batch cold solvent 
cleaning machine shall employ a tight!y 
fitting cover over the solvent sump that 
shail be closed at all times except 
during the cieaning of parts. 

(c! Each owner or ooerator oi a batch 
.  .  L 

co!d solvent cleaning machine 
complying with paragraphs (a)(2) or (b) 
of this section shall comply with the 
wok and operational practice 
requirements specified in paragraphs 
(cl(l) thrcugh (c)(81 of this section. 

(1 J Al waste soivent shall be 
collected and stored in closed 
containers. The dosed container may 
contain a device that allows pressure 
relief. but does not allow Liquid solvent 
to drain fkom the container. 

(2) If a flexible hose or flushing device 
is used. flushing shail be performed 
only within the freeboard area of the 
solvent cleaning machine. 

(3) The owner or operator shall drain 
solvent cleaned parts for 16 seconds or 
until dripping hasstopped, whichever 
is longer. Parts having cavities or Mind 
holes shall be tijped or rotated while 
draining. 



61808 Federal Re&er I Vol. 59, No. 231 / Friday, December 2, 1994 / Rules and Regu1ation.S 

(4) The owner or operator shall ensure 
that the solvent level does not exceed 
the fill line. 

(5) Spills during solvent transfer shall 
be wiped up immediately. The wipe 
rags shall be stored in covered 
containers meeting the requirements of 
garagra h (c)(l) ofthis section. 

Ii (6) W en an air- or numn-agitated . . 
solvent bath is used, the o&r or 
operator shall ensure that the agitator is 
operated to produce a rolling motion of 
the solvent but not observable splashing 
against tank walls or parts being 
cleaned. 

01 The owner or onerator shall ensure 
that; when the cover>s open. the cold 
cleaning machine is not exposed to 
drafts greater than 40 meters per minute 
(133 feet per minute), as measured 
between I and 2 meters (3.3 and 6.6 
feet) upwind and at the same elevation 
as the tank hp. 

(8) Sponges, fabric. wood, and paper 
products shall not be cleaned. 

(d) Each owner or operator of a batch 
cold cleaning machine shall submit an 
initial notification report as described in 
S 63.468(a) and a compliance report as 
described in 5 63.468(b). No further 
reporting or recordkeeping is required. 

f 63.463 Batch vapor and in-line cleaning 
machine standards. 

(a) Except as provided in S 63.464, 
each owner or operator of a solvent 
cleaning machine subject to the 
provisions of this subpart shall ensure 
that each existing or new batch vapor or 
in-line solvent cleaning machine subject 
to the provisions of this subpart 
conforms to the design requirements 
specified in paragraphs (a)(l) through 
(a)(7) of this section. 

(I) Each cleaning machine shah be 
designed or operated to meet the control 
equipment or technique requirements in 
paragraph (a)(l)(i) or (a)(l)(G) of this 
section. 

(i) An idling and downtime mode 
cover, as described in 5 63.463(d)(l)(i). 
that may be readily opened or closed, 
that completely covers the cleaning 
machine openings when in place, and is 
free of cracks, holes, and other defects. 

(ii) A reduced room draft as .described 
in 5 63.463(e)(2)(ii). 

(2) Each cleaning machine shal1 have 
a freeboard ratio of 0.75 or greater. 

(3) Each cleaning machine shall have 
an automated parts handling system 
capable of moving parts or parts baskets 
at a speed of 3.4 meters per minute (11 
feet per minute) or less from the initial 
loading of parts through removal of 
cleaned parts. 

(4) Each vapor cleaning machine shall 
be equipped with a device that shuts off 
the sump heat if the sump liquid solvent 
levc! drops to the sump heater coils. 

(5) Each vapor cleaning machine shall i TABLE 1 .-CO~ROL ~MEINATIONS 
be equipped with a vapor level control , FOR BATCH VAPOR SOLVENT 
device that shuts off sump heat if the ! , CLEANING MACHINES WITH A SOL- 
vapor level in the vapor cleaning : 
machine rises above the height of the 

VENT/AIR INTERFACE AREA OF 1-21 

primary condenser. 
SQUARE M~?ERS (13 SOUARE FEET) 
OR LESZi-Continued 

(6) Each vapor cleaning machine shall 
have a primary condenser. Option Control combinations 

(7) Each cleaning machine that uses a 
lip exhaust shall be designed and 
operated to route all collected solvent 
vapors through a properly operated and 
maintained carbon adsorber that meets 
the reauirements of Daranrauh (el(2l(vii) 

10 _ _.....- Freeboard ratio of 1.0. 
superheated vapor. carbon 
adsorber. 

Note: Unlike most of the control techniques 
available for complying with this rule, carbon 
adsorbers are not considered to be a pollution 

A  a ”  * - - - - -  

of this section. prevention measure. Use of such units may 

’ (b) Except as provided in 5 63.464, 
Impose additional cost and burden for a num- 
ber of reasons. First. carbon adsorption units 

each owner or operator of an existing or are generally more expensive than other con- 

new batch vapor cIeaning machine shall trois listed in the options. Second, these units 

comply with either paragraph (b)(l) or 
may present cross-media impacts such as el- 

(b)(2) of this section. 
i fluent discharges if not properly operated and 

maintained, and spent carbon beds have to be 

(I) Each owner or operator of a batch 
I disposed of as hazardous waste. When mak- 

vapor cleaning machine with a solvent/ 
, mg decisions about what controls to mstall on 

halogenated solvent cleaning machines to 
air interface area of 1.21 square meters meet the requirements of this rule, all of these 

(13 square feet) or less shall comply factors should be weighed and pollution pre- 

with the reouirements snecified in 
; vention measures are encouraged wherever 
1 oosslble. 

either paragraph (b)(~)(fi or (bl(ll(iiI of ! ’ 
this section. I (ii) Demonstrate that their solvent 

(i) Employ one of the control 
combinations listed in table 1 of this 

i cleaning machine can achieve and 
I maintain an idling emissionlimit of 
! 0.22 kiloerams uer hour oer sauare 

subpart or other equivalent methods of i meter (0.?145 p:unds per*hour*per 
control as determined using the : square foot) of solvent/air interface area 
procedure in 5 63.469, equivalent [ as determined using the procedures in 
method.5 of control. : S 63.466(a) and appendix A to this part. 

b,*- / (2) Each owner or onerator of a batch 
TABLE 1 .-CONTROL COMBNATIONS : vapor cleaning machine with a solvent/ 

FOR BATCH VAPOR SOLVENT : air interface area greater than 1.21 - . . 1. CLEANING ~@,cH~NSS WIT)-) A SOL- : square meters (13 square teetJ Shall 

VENT/AIR INTERFACE AREA OF 1.21 : comply with the requirements specified 
! SQUARE METERS(~~ SQUARE FEET); in either paragraph (b)(2)(i) or (b)(2l(iiI 

OR LESS 
ofthisseaion 

’ 
Option Control combinations i 

(i) Employ one of the control 
combinations listed in table 2 of this 

I 
1 subpart or other equivalent methods of 

1 . . .*... .., 

2 _.. ______, 

Working-mode cover, freeboard control as determined using the 
procedure in S 63.469, equivalent 
methods of control. 

3 _..__ . . . . . 

4 . . . . . . _... 

5 . . ..*_. . . . 

6 . . . .._ . . . . 

7 . ..__ . ..-- 

a .___.___._ 

9 . . . . . . . . . . 

ratio of 1.0, superheated vapor. 
Freeboard refrigeration device, 

superheated vapor. 
Working-mode cover, freeboara 

refrigeration device. 
Reduced room draft, freeboard 

ratio of 1 .O, superheated vapor. 
Freeboard refrigeration device, re- 

duced room draft. 
Freeboard a refrigeration device, 

freeboard ratio of 1.0. 
Freeboard refrigeration device, 

dwell. 
Reduced room draft, &veil. 

freeboard ratio of 1 .O. 
Freeboard refrigeration device, 

car-ban adsorber. 

TABLE ~.-C~NTROL COMBINATIONS 
FOR BATCH VAPOR SOLVENT 
CLEANING MACHINES WITH A SOL-. 
VENT/AIR INTERFACE AREA GREAT- 
ER.MAN 1.21 SQUARE METERS (13 
SQUARE FEZ) 

Control combinations 

Freeboard refrigeration device, 
freeboard ratio of 5.0. 
superheated vapor. 

Dwell. freeboard refrigeration de- 
vice. reduced room draft 

Working-mode cover, freeboard 
refrigeration device, 
superheated vapor. 

Freeboard ratio of 1.0. reduced 
room draft, superheated vapor. 
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TABLE Z.-CONTROL COMBINATDNS 
FOR BATCH VAPOR SOLVENT 
CLEANING MACHINES WITH A SOL- 
VENT/AR INTERFACE AREA GREAT- 
ER MAN 1.21 SCXJAFiE h#EIERS f13 
SQUARE FEt7jContinued 

option Control combinations 

5 -__.-_ _- Free-d refriger&on d&ice. re- 
duced room draft. superheated 
v8por. 

6 . . . .._.. __ Freeboard refrigeration device, re- 
duc8d room draft. freeboard 
ratio of 1.0. 

7 ._.____... Freeboard refrigeration device, 

--P 
-.~YilpoK-. saftrm 

Note: Mike most of the controt &chniies 
avairabie !or compf@g with this rule, carbon 
adsorbers are not considered to be a powon 
pr8v8ntlon me8sur8. Use of such unlt5 niay 
irnpos8adcGtfonafcostandburdenforanum 
b8r of reasons. F!a carbon adsorption units 
are generally more expensive than other con- 
ms :ist8d In the 0ptit.m. second, ttl8ae unii8 
may or8seht cro55-media impacts such as ef- 
tlueftt &scbarges if not prooerly opw and 
nuintained. and spent car&n beds have to be 
disposed of as hazardous waie. When mak- 
ing declsi0n.s about what controls to insrall on 
h8iog8nstsd aohrent cbning m8cbirl8a to 
meet the requirements of this *rule, aIf of these 
fac:ors should be weighed and poklion pre- 
vention measures are encouraged wherever 
possible. 

(ii) Demonstrate that their solvent 
cieaning machine can achieve and 

_ 

maintain an idling emission limit of 
0.22 kiiogmms per how per square 
me:er (0.045 pounds per hour pir . 
squarr foot) of solvent/air interface area 
as determined using the procedures in 
S 63.463(a) and appendix A of this part. 

(c] Except as provided iri 5 63.464. 
each owner or operator of an in-line 
cieaning machine shall compiy with 
paragraph (c)(l) or (C)(Z! of this section 
as appropriate. 

( t I Each owner or operator of an 
existing in-line cieani~g machine shail 
comply with the requirements specified 
in either paxagraph (c)(l)(i) or (cf(l)[ii) 
Of this section. 

(i) Employ one of the control 
combinations listed in table 3 of this 
subpart or other equivalent methods of 
control as determined using the 
procedure in 5 63.469. equivalent 
methods of control. 

TABLE ~--CONTROL COMBINATIONS 
FOR EXISTING IN-LINE SOLVENT 
CLEANING MACNNES 

~ 

L . _.....__ __. Freeboard refrigeranon device, 

, 

‘_ 

‘ 

TABLE Q.-CONTF~OL COMBINATIONS TABLE ~=--CONTRCL COMBINATIONS 
FOR EXISTING I IN-LINE SOLVENT FOR b&W h&ME SOLVEYT CLEAN- 
clE4NlNG klACHtNES--JhXifwed ING MACii1NES--Cor;tinued 

Cption Control combinations 

3 . .._ ___ __._ 

__.___ -Jiz-mn-*e 

Dwelt. freeboard refrigeration de- 

1 

Note: Unlike most of the control’techniques 
~vaiiabie for complying with this rule, carbon 
5osot%m fir8 not considered to be a pollution 
X8V8dOll meaSW8. US8 Of such units may 
mpose additional cost and burden for a num- 
xr of reasons. First, carbon adsorption units 
ve generalfy mre expensive than other con- 
rob3 fisted in the Opt&S. Second, these tinits 
=9-m 

.a..rmam..z-eT 
luent discharges if not properly operated and 
naintained and S$Mtt carbon beds have to be 
fiiposed of as hazardous waste. When mak- 
ng decisions about what controls to install on 
lalagenated sasvent cleaning machines to 
neet the requirements of *is rule, ail of these 
actors should be weighed and wllution pre- 
retion measures are encouraged .wherever 
mssible. 

2 

Note:. Unlike most of the control techniques 
Ivaiiable for com@yicg with this fule. carbon 
ldsorbew are not considered to be a pollution 
lrevention measure. Use of such units may 
np3sa~additionai cost and burden for a num- 
ter of reasons. First, carbon adso.@ion units 
Ire generaily more expensive than other con- 
’01s k&d in the options. 

sdt8 
+cond. these units 
tmp8cta WC!! as ef- 

%)t3eax--aRd 
and spent carbon beds have to be 

disposed of as hazardous waste. When mak- 
q decisions about what controls to in&H on 
itiogenated sotvent cleaning machines to 
neei the requirements of thii rule. ail of these 
actors should be weighed and pollution pre- 
sntion measures are encouraged wherever 
msible. 

(ii) Demonstrate that their solvent 
dealing ~na&ine can achieve and 
naintain an idling emission limit of 
I.10 iciloga~~~ per hour per square 
neter (0.021 pouIlds per hour per 
square foot) of solvent/air interface area 
is determined using the procedures in 
i 63.465(a) and appendix A to this part. 

(21 Each owner or operator of a new 
n-line cleaning machine shall comply 
titithe requirements specified in 
:ithe”r’paragraph (c)(2)(i) or (c)(?)(ii) of 
his section. 

[ii9 Demonstrate that their solvent 
:!eming machine can ac;licre and 
naintain an idling emission limit of 
).:(I kilograms per hour per square 
neter ;O.OZl pounds per hour per 
square foot) oisolventkr interface area 
LS d8termined using the procedures in 
i 63.465(a) and’appendix A to t&is part. 

(i) Employ one of the control 
:ombin.ations listed in table 4 of this 
inSpart or other equivalent methods of 
xmtroi as determined using t?~ 
)rocedure in S 63.469. equivalent 
nethods of control section. 

iI 
!C 

I 
5 
a 

/ 3 
I 
! E 

I I 
! ; 

I 
/ t 
f i 

/c 
j i 
it 
/ ( 

(d) Except as provided in 5 63.464, 
!ach owner or operator of an existing or 
1ew batch vanor or in-line solvent 
:leaning rkckne shall meet all of the 
biiowing required work and operational 
lractices specified in paragraph (d)(l) 
hrough [d)(12) of this section as 
Lpplicabie. 

TABLE ~--CONTROL COMBINATION: 
FOR NEW IN-LINE SOLVENT CLEAN, 
ING MACHINES 

; I 
- : 

(1) Control air diskbances across the 
:ieaning machine opening(s) by 
ncorporating the co~tmi equipment or 
ecbniques in paragraph (cij(lj(ij or 
d)(l)(ii) of this section. 

(i) Coverts) to each solvent cleaning 
machine shall be in place during the 
idling mode, and during the downtime 
mode unless either the sokent has been 
removed from the machine or 
maintenance or monitoring is being 
performed that requires the cover+) to 
not be in place. 

1 ._ _. _. . . _. . . 

2 _. ._^_. ._- 

(ii) A reduced room draft as de&bed 
in 9 63.463(e)(2)(ii). 

(21 The parts baskets or the parts 
being cleaned in an open-top batch 
vapor cleaning machine shall not 
occupy more than 50 percent of the 
solvent/air interfacearea unless the 
parts baskets or parts are introduced at 
a speed of 0.9 me!ers per minute (3 feet 
per minute) or less. 

(3) Any spraying operations shnil be 
done within the vapor zone or within a 
section of the solvent cleaning machine 
that is not directly exposed to the 
ambient air (i.e.. a baffled or enclosed 
area of the solvent cleaning machine). 



61810 Federal Register / Vol. 59, NO. 231 / Friday, December 2, 1994 / R&s and Regulations 

(4) Parts shall be oriented so that the 
solvent drains from them &eely. Parts 
having cavities or blind hoies shall be 
tipped or rotated before being removed 
from any solvent cleaning machine 
unless an equally effective approach has 
been approved by the Administrator. 

IS) Parts baskets or parts shall not be 
removed from any solvent cleaning 
machine until dripping has-stopped. 

(6) During startup of each vapor 
cleaning machine, the primary 
condenser shall be turned on before the 
sump heater. 

(7) During shutdown of each vapor 
cleaning machine, the sump heater shall 
be turned off and the salvent vapor layer 
allowed to collapse before the primary 
condenser is turned off. 

(6) When solvent is added or drained 
from any solvent cleaning machine, the 
solvent shall be transferred using 
threaded or other leakproof couplings 
and the end of the pipe in the solvent 
sump shall be located beneath the liquid 
soivent surface. 

(9) Each solvent cleaning machine 
and associated controls shall be 
maintained as recommended by the 
manufacturers of the equipment or 
using alternative maintenance practices 
that have been demonstrated to the 
Adminis;rator’s satisfaction to achieve 
the same or better restits as those 
recommended by the manufacturer. 

(10) Each operator of a solvent 
cleaning machine shall complete and 
pass the applicable sections of the test 
of solvent cleaning operating procedures 
in appendix 3 to this part if requested 
during an inspection by the 
Administrator. 

(II) Waste solvent, still bottoms, and 
sump bottoms shall be collected and 
stored in closed containers. The closed 
containers may contain a device that 
would allow pressure relief, but would 
not allow liquid solvent to drain from 
the container. 

(12) Sponges, fabric, wood, and paper 
products shall not be cleaned. 

(e) Each owner or operator of a 
solvent cleaning machine complying 
with either paragraph lb) or (c) of this 
section shall comply with the 
requirements specified in paragraphs 
(e)(l) through (e)(4) of this section. 

(1) Conduct monitoring of each 
control device used to comply with 
§ 63.463 of this subpart as provided in 
S 63.166. 

(2) Determine during each monitoring 
period whether each control device 
used to comply with these standards 
meets the requirements specified in 
paragraphs (e)(2)(i) through (e)(z)(vii) of 
this section. 

(i) If a freeboard refrigeration device is 
used to comply with these standards, 

the owner or operator shall ensure that 
the chilled air blanket temperature (in 
“F or “C), measured at the center of the 
air blanket. is no greater than 30 percent 
of the solvent’s boiling point. 

(ii) If a reduced room draft is used to 
comply with these standards, the owner 
or operator shall comply with the 
requirements specified in paragraphs 
~~)J~lL41 -ami W22)W(Bl of this 

(A) Ensure that the flow or movement 
ofair across the top of the freeboard area 
of the solvent cleaning machine or 
within the solvent cleaning machine 
enclosure does not exceed 15.2 meters ..-.. per minute (5-O feet per minute) at any 
time as measured using the procedures 
in S 63.466(d). 

(B) Establish and maintain the 
operating conditions under which the 
wind speed was demonstrated to be 15.2 
meters per minute (50 feet per minute) 
or less as described in § 63.466(d). 

(iii) If a working-mode cover is used 
to comply with these stand;irds. the 
owner or operator shaI1 comply with the 
requirements specified in paragraphs 
b$Z~NA) and (e)(Z)(iii)(B) 6f this 

(A) Ensure that the cover opens only 
for part entrance and removal and 
completely covers the cleaning machine 
openings when closed. 

(B) Ensure that the working-mode 
cover is maintained free of cracks, holes, 
and oiher defects. 

(iv) If an idling-mode cover is used to 
comply with these standards, the owner 
or operator shall comply with the 
requirements speciiied in paragraphs 
64e~~l(A~ ami (el@ltivl(B) of this 

(A) Ensure that the cover is in place 
whenever parts are not in the solvent 
cleaning machine and completely 
covers the cleaning machine openings 
when in place. 

(B) Ensure that the idling-mode cover 
is maintained free of cracks, holes, and 
other defects. 

(v) If a dwell is used to comply with 
these standards, the owner or operator 
shall comply with the requirements 
specified in paragraphs (e)(P)(v)(A) and 
(e)(Z)(v)(B) of this section. 

(A) Determine the appropriate dwell 
time for each type of part or parts 
basket, or determine the maximum 
dwell time using the most complex part 
type or parts basket, as described in 
S 63.465(d). 

(B) Ensure that, after cleaning, each 
part is held in the solvent cleaning 
machine freeboard area above the vapor 
zone for the dwell time determined for 
that particular part or parts basket, or for 
the maximum dwell time determined 

using the most complex part type or 
parts basket. 

(vi) If a superheated vapor system is 
used to comply with these standards, 
the owner or operator shall comply with 
the requirements specified in 
Paepp~ kW.l(~)(A) through 
(e)(Z)(vi)(C) of this section- 

(A) Ensure that the temperature of the 
solvent vaporat the center of the 
superheated vapor zone is at least 10°F 
above the solvent’s boiling 

(B) Ensure that the manu acturer’s P 
oint. 

specifications for determining the 
minimum proper dwell time within the 
su 

P 
erheated vapor system is followed. 

C) ~Enstrre that parts remain within 
the superheated vapor for at least the 
minimum proper dwell time. 

(vii) If a carbon adsorber in 
conjunction with a Iip exhaust is used 
to comply with these standards, the 
owner or operator shall comply with the 
requirements specified in paragraphs 
(e)(2)(vii)(A) through (e)(2)(vii)(C) of this 
section. 

(A) Ensure that the concentration of 
organic solvent in the exhaust from this 
device does not esceed 100 parts per 
million of any halogenated HAP 
compound as measured using the 
procedure in 5 63.466(e). If the Y 
halogenated HAP solvent concentration 
in the carbon adsorber exhaust exceeds 
100 parts per million, the owner or 
operator shall adjust the desorption 
schedule or replace the disposable 
canister. if not a regenerative system, so 
that the exhaust concentration of 
halogenated HAP solvent is brought 
below 100 parts per million. 

(B) Ensure that the carbon adsorber 
bed is not bypassed during desorption. 

(C) Ensure that the lip exhaust is 
located above the solvent cleaning 
machine cover so that the cover closes 
beiow the lip exhaust level. 

(3) If anv of the.reauirements of 
paragraph-(e)(Z) of this section are not 
met. determine whether an exceedance 
has occurred using the criteria in 
paragraphs (e)(3)(i) and (e)(3)(ii) of this 
section. 

(i) An exceedance has occurred if the 
requirements of paragraphs fe)(z)(ii)(B), 
(e)(2)(iii)(A). (e)(2)(iv)(A), (e)(2)(v), 
(el(2l(vi)(B), (e)(Zl(vi)(C). (e)(2)(vii)(B). 
or (e)(2)(vii)(C) of this section have not 
been met. 

(ii) An exceedance has occurred if the, 
requirements of paragraphs (e)(2)(i), 
(e)(2)(ii)(A), (e)(2)(iii)(B), (e)(Z)(iv)(B), 
(e)(2)(vi)(A). or (e)W(vii)(A) of this 
section have not been met and are not. 
corrected within 15 days of detection. 
Adjustments or repairs shall be made to 
the solvent cleaning system or control 
device to reestablish required levels. 
The parameter must be remeasured 
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immediately upon adjustment or repair 
and demonstrated to be within required 
limits. 

(4) The owner or operator shall report 
all exceedances and all corrections and 
adjustments made to avoid an 
exceedance as specified in 5 63.468(h). 

(fJ Each owner or operator of a batch 
vapor or in-line solvent cleaning 
machine complying’ with the idling 
emission limit standards in paragraphs 
bl(ll(iil. IbW(iil. (cl(l)(iil, or (c1(2l(ii) 
of this section shall comply with the 
requirements specified in paragraphs 
[f)(l) through (f)(5) of this section. 

(I ) Conduct an initial performance 
test to comply with the requirements 
specdkd in paragraphs (furl and 
(fl(l)(ii) of this section. 

(i) Demonstrate compliance with the 
applicable idling emission limit. 

(ii) Establish parameters that will be 
monitored to demonstrate compliance. 
If a control device is used that is listed 
in paragraph (e)(2) of this section, then 
the requirements for that control device 
as listed in paragraph (e)(2) of this 
section shall be used unless the owner 
or operator can demonstrate to the 
Administrator’s satisfaction that an 
alternative strategy is e ually effective. 

(21 Conduct the pen *c&c monitoring 
of the parameters used to demonstrate 
cotipliance as described in S 63.466(f). 

(i) If using a control listed in 
paragraph (e) of this section. the owner 
or operator shall comply with the 
appropriate paremeter values in 
paragraph (e)(2) and the exceedance 
delirieations in paragraphs (e)(3)(i) and 
(e)(3l(iil of this section. 

(iii ifusing a control not listed in 
paragraph (e) of this section. the owner 
or operator shall indicate whether the 
exceedance of the parameters that are 
monitored to determine the proper 
functioning of this control would be 
classified as an immediate exceedance 
or whether a 15 day repair period would 
be allowed. This information must be 
submitted to the Administrator for 
approval. 

(5) The owner or operator shall report 
all exceedances and all corrections and 
adjustments made to avoid an 
exceedance as specified in § 63.468(h). 

§ 63.464 Alternative standards. 
(a) As an alternative to meeting the 

-equirements in S 63.463, each owner or 

(3) Operate the solvent cleaning 
machine within parameters identiEed in 
the initial performance test. 

(4) If any of the requirements in 
paragraphs U-J(~) through (O(3) ofthis 
section are not met, determine whether 
an exceedance has occurred using the 
criteria in paragraphs (0(4)(i) and 
(f)(4)(ii) of this section. 

operator of a batch vapor or in-line 
solvent cleaning machine can elect to 
comply with the requirements of 
S 63.464. An owner or operator of a 
solvent cleaning machine who elects to 
comply with S 63.464 shall comply with 
the requirements specified in either 
paragraph (al(l) or (a)(2) of this section. 

(1) If the cleaning machine has a 
solvent/air interface. as defined in 
S 63.461. the owner or operator shall _. 
comply with the requirements specified 
in paragraphs (al(l)(i) and (a)(ll(ii) of 
this section. 

(i) ~Maintain a log of solvent additions 
and deletions for each solvent cleanine 

(B) For cleaning machines with a 
cleaning capacity as reported in 
S 63.468(d). that is greater than 2.95 
cubic meters. the emission limit ihall be 
determined using equation 1. 
EL = 330 * (Vol)a6 - (1) 
where: 
EL = the 3-month rolling average 

monthly emission limit (kilograms/ 
month). 

TAG. &&MISSION LIMITS FOR 
CLEANING MACHINES WITHOUT A 
SOLVENT/AIR INTERFACE .” ,_. - - 

machine. 
”  

Cleaning capacity 
iii) Ensure &Whe emkskms ~KJ&I~ r 

each solvent cleaning machine are equal 
to or less than the applicable emission 
limit presented in table 5 of this subpart 
as determined using the procedures in 
5 63.465(b) and (c). 

(cubic meters) . 

0.00 
0.05 
0.10 
0.15 
0.20 

TABLE ~--EMISSION LIMITS FOR ! 
BATCH VAPOR AND IN-LINE SOLVENT 
CLEANING MACHINES WITH A SOL- 
VENT/AIR IN-EFFACE 

3-month 
rolling av- 

erage 1 

0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 
0.65 

Solvent cleaning machine 
monthly 
emission 
limit (kilo- 

arams/ 
Guare 
meters/ 

:* month) 

Batch vapor solvent cleaning ma- 
chines ..-..--- ..v-.... - .----.............. 150 

Exiting in-line solvent cleaning 
machines . .._._-_......._._._...-.......... 153 

New in-line solvent cleaning ma- 
chines ..- . . . ..m e.... . . . . . . . . . - . . . . . . . . . . . . . . . ‘99 

(2) If the cleaning machine is a batch 
vapor cleaning machine and does not- 
have a solvent/air interface, the owner 
or operator shall comply with the 
requirements specified in paragraphs 
(al@l(i) and (al@)(ii) of this section. 

(i) Maintain a log of solvent additions 
and deletions far each solvent cleaning 
machine. 

(ii) Ensure that the emissio?is from 
each solvent cleaning machine are equal 
to or less than the appropriate li@ts as 
described in paragraphs (a)(2)(ii)(A) and 
(a)(Z)(ii)(B) of this section. 

(A) For cleaning machines with a 
cleaning capacity, as reported in 
5 63.468(d), that is less than or equal to 
2.95 cubic meters, the emission limit 
shall be determined using table 6 or 
equation 1. If using table 6, and the 
cleaning capacity of the cleaning 
machine falls between two cleaning 
capacity sizes, then the lower of the two 
emission’limits applies. 

0.70 
0.75 
0.80 
0.85 
0.90 
0.95 
1 .oo 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 386 
1.35 395 
1.40 
1.45 
1.50 
1 .SE 
1.6( 
1.61 
1.7t 
1.71 
1.8( 
1.E 
1.9( 

::: 
2.0: 
2.1( 
2.1: 
2.2( 
2.2: 
2.3( 
2.3! 
2.41 
2.4: 
2.5( 
2.5: 

. 2.61 
2.6: 
2.7( 

I ? 
a 

1 
5 
1 
5 
1 
5 
I 

; 
5 
1 
5 
I 
5 
I 
5 
3 
5 
3 
5 
3 
5 
3 

kmonth’ rolling aver- 
ge monthly emission 

limit (kilograms/ 
month) 

0 
55 
83 

106 
126 
:44 
460 
176 ~ 
190 
204 
218 
231 
243 

-.- . 255 

278 
289 
299 
310 
320 
330 
340 
329 
359 
368 
377 

404 
412 
421 
429 
438 
446 
454 
462 
470 
477 
485 
493 
500 
508 
515 

‘522 
530 
537 
544 
551 
558 
565 
572 
579 
58.5 
592 
599 
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TABLE 6.-EMISSION tJMrTS FOR 
CLEANING MACHINES WITHOUT A 
SOLVENT/AIR INTERFACE-cOMin- 
ued 

Vol = the cleaning capacity of the 
solvent cleaning machine (cubic 
meters). 

(b) Each owner or operator of a batch 
vapor or in-line solvent cleaning 
machine complq-ing with f 63.464(a) 
shall demonstra!e compliance with the 
applicable 3-month rolling average 
monthly emission limit on a monthlv 
basis as described in § 63.465(b) and(c). 

(c) ff the applicabie 3-month roiling 
avcmge emission limit is not met. an 
exceedaxe has occurred. All 
exceedaxes shall be reported as 
required in 5 63.468(h). 

g 63.465 lest methods 

(a) Each owner or operator of a batch 
vapor or in-line solvent cleaning 
machine complying with an idling 
emission limit standard in 
fj 63.463(b)(‘l)(ii), (b)(2)(iil. (c)(l)(iil. or 
(c)(2)(ii) shall determine the id&g 
emission rate of the solvent cleaning 
machine using Reference Method 307 in 
appendix A to this part. 

(b) Each owner or operator of a batch 
vapor or in-line solvent cleaning 
machine complying with 3 63.464 shail 
on the first operating day of every 
month ensure that the solvent cleaning 
machine system contains only clean 
liquid solvent. This inc!udes. but is not 
limited to. fresh unused solvent, 
recycled solvent and used solvent +&at 
has been cleaned of soils. ii fill line 
must bs indicated during the first month 
the measurements are made. The 

‘solvent ievel within the machine .must 
be returned to the same fill-line each 
month. immedihtely prior to calculating 
monthly emissioris as speiified in 
5 63.463(c). The solvent cleaning 
machine does not have to be cmptietl 
and tilled with fresh unused solvent 
prior to the calculations. 

(c) Each owner or operator of a !):lich 
vapor or in-line solvent clc3nicg 
rnachioe compiying witk S 6:3.qfj+ shall 
OIX the first operating day Of the month 
comply with the requirements spcxified 
in parrigrnpbs (c)(l) through (c)[3) of this 
section. 

(1) Using the records of all sokent 
additions and deletions for the previous 
monthly reporting period required 
under 5 63.464(a). determine solvent 
emissions (Ei) using equation 2 for 
cleaning machines with a solvent/air 
interface and equation 3 for cleaning 
machines without a solvent/air 
interface: 

E. _ SA, -LSRi -SSRi 
I- 

AREA, 

(2) 

E, =SA, -LSR, -SSR, 

where: 

(3) 

Ei=the total halogenated HAP solvent 
emissions fmm the solvent cleaning 
machine during the most recent 
monthly reporting period i. 
(kilograms ofsolvent per square 
meter of solventiair interface area 
permonth). . 

tithe tOtal..halogenated HAP solvent 
emissions from the solvent cleaning 
machine during the most recent 
monthly reporting period i, 
(kilograms of solvent per month). 

S&=the total amount of haiogenated 
HAP liquid solvent added to the 
solvent cleaning machine during 
the most recent monthly reporting 
period i. (kiIograms Of solvent per 
month). 

LSl&he total amount of haiogenated 
‘FLqP liquid solvent removed from 
the solyent cleaning -machine 
during the most recent monthly 
reporting period i. (kiIog*xxns of 
solvent per month). 

SSR,=the total aqount of halogenated 
HAP solvent removed from the 
solvent cleaning machine in solid 
waste, obtained as described in 
paragraph (C:(Z) of *Ais section, 
during the most recent .month!y 
reporting period i. (kilogrrrms of 
solvent per month). 

ARE.%=the soIvent/air interfac& area of 
the solvent cleaning :x&ins 
(square meters). 

(2) Determine SSRi using the method 
specified in paragraph (c)(a)(ij Or 
(cf(Zl(ii1 of this section. 

(i) From tests conducted I:sing EPA 
reference method 26d. 

(ii) By engineering caIc:Mions 
inc!uded in the compliance report. 

I:{) Dctcrxnine the monthly roiling 
:i-.(?r.~~b. E-1. Far the ~-IIIO:I!~ period 
r?ndir:g with :hc most iecent rcportinz 
period asing equation 4 for cleaning 
machines with a solvent/air interface or 
equation s for cleaning machines 
without asolvent/air intcrfncc: 

xEi 

L4, =&!- ’ (4) 
3 

Where: 
EAi=the average haiogenaied HAP 

solvent emissions over the 
preceding 3 monthly reporting 
periods, (kilograms of solvent per 
square meter of soIvent/air interface 
area per month). 

E.i,,=the average halogenated HAP 
solvent emissions over the 
preceding 3 monthly reporting 
periods (kilograms of solvent per 
month). 

Ei=halogenated HAP solvent emissions 
for eaci month (jj for the most 
recent 3 monthIy reporting periods 
(kiiilogrsms oi soivent per square 
meter of solvent/air interface area). 

E,,=halOgenated HAP solvent emissions 
for each month (j) for the most 
recent 3 monthly reporting periods 
(kilograms of solvent per month). 

j=l = the most recent monthly reporting 
period. 

j=2 = the monthly reportiixg period 
immediately prior to j=l. 

j=3 = the montfiiy reporting period 
immediately prior to j=2. 

(d) Each Oxner or operator of a batch 
vapor or in-line solvent cleaning 
machine using a dwell to compiy with 
5 63.463 shall determine the appropriate 
dwell time for each part or parts basket 
using the procedure specified in 
paragraphs (d](l) and (d)(2) of this 
sectiox 

(1) Determine the amount of time for 
the part or parts basket to cease dripping 
once placed in the vapor zone. The part 
Or parts basket used for this 
determination must be at room 
tc.mperature before being placed in :hc 
vapor zone. 

(2) The proper dwell time for parts to 
remain in the freeboard area above the 
vapor zone is FO Icss than 35 percent of 
the time determined in paragraph (d)(l) 
of this section. 

(e) An owner or opera& of a souirx 
shall dcter,nine their potential tu e:xit 
from all so!vent deaning opemtiocs, 
using !he procctiures described in 
parsl;rk;:hs (e!(l) through (c)(3) oft!+ 
sec:ioa. .A faci!ity’s total potential i0 
emi; is the sum of the HAP emissions 
from all solvent cleaning operations 
plus till flAP emissions &om other 
sOurc,:s within the facili:y. 
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(1) Determine the potential to emit for 
each individuai solvent cleaning using 
equation 6. 

PTE$lle potential to emit for solvent 
cleaning machine i (kilograms of 
solvent per year). 

Hi=hOlUS of operation for solvent 
cleaning machine i (hours per year). 

=8760. hours per year. unless 
otherwise restricted by a Federally 
enforceable requirement. 

W&e working mode uncontrolled 
emission rate (kilograms per square 
meter Der hour). 

=1.95 kii0grams per square meter per-:- 
IitiFfG3atch vauor and cold 
cleaning ma&in&. 

=1.12 kilograms per square meter per 
hour for in-line cleaning machines. 

SAIi = solvent/air interface area of 
solvent cleaning machine i (square 
meters). Section 63.461 defines the 
solvent/air interface area for those 
machines that have a solventi& 
interface. Cleaning machines thai 
do not have a solvent/air interface 
shall calculate a solvent/air 
interface area using the procedure 
in paragraph (e)(2) of this section; 

(2) Cleaning machines &at do not 
have a solvent/air interface shall . 
calculate a solvent/air interface area 
using equation 7. - _ 
.%I=220 ’ (VoI)O-6 (7) 
[‘Vhere: - 
ShI=the solvent/air interface area 

(square meters). 
Vol=the cleaning capacity of the solvknt 

cleaning machine (cubic meters). 
(3) Sum the PTEi for all solvent 

cleaning operations to obtain the total 
potential to emit for solvent cleaning 
operations at the facility. 

g 63.466’ Monitoring procedures. 
(a) Except as provided in paragraph 

(gj of this section, each owner or 
operator of a batch vapor or in-line 
solvent cleaning machine compJying’ 
with the equipment standards in . 
5 63.463 WI)(i), cO)(2)~il, (c)(l)(i), or 
(cl(2)Ii) shall conduct monitoring and 
record the results on- a weekly basis for 
the control devices, as appropriate, 
specified in paragraphs (a)(l) and (a)(2) 
of this section. 

(I) If a freeboard refrigeration device 
is used to comply with these standards. 
the owner or operator shall use a 
thermometer or thermocouple to 
IIIC~SIIX the temperature at the center of 
:hc air blanket during the idling mode. 

(2) If a superheated vapor system is 
usr:d to comply with these standards, 
the owner or operator shall use a 
thermometer or thermocouple to 

measure the temperature at the center of 
the superheated solvent vapor zone 
while the solvent cleaning machine is in 
the idling mode. 

cbl Except as provided in paragraph 
(g) of this section, each owner or 
operator of a batch vapor or in-line 
solvent cleaning machine complying 
with the equipment standards of 
.§ 63.463 &I(t)(iI. M2)lil. (c)01(i). or 
(c)(2)(i) shall conduct monitoring and 
record the results on a monthly basis for 
the control devices. as appropriate, 
specified in paragraphs IbIll) and b)(2) 
of this section. 

(I) If a cover (working-mode. 
downtime-mode. and/or idling-made- 
TCi~~ to comply with these 
standards. the owner or operator shall 
conduct a visual inspection to 
determine if the cover is opening and 
closing properly. completely covers the 
cleaning machine openings when 
closed, and is free of cm&, holes. and 
other defects. 

(2) if a dwell is used. the owner or 
operator shall determine the actual 
dwell time by measuring the period of 
time that parts are held within the 
freeboard area of the solvent cleaning 
machine after cleaning. 

(c) Except as provided in paragraph 
(g) of this section. each owner or 
operator of a batch vaooror in-line 
solvent cleaning ma&ine complying 
with the equipment or idling standards 
in$$f53.463 shall monitor the hoist speed 
as’described in paragraphs (C)(I) 
through (c)(4) of this section. 

(1) The owner or operator shall 
determine the hoist speed by measuring 
the time it takes for the hoist to travel 
a measured distance. The speed is equal 
to the distance in meters divided bv the 
time-in minutes (meters per minute). 

(3) The monitorine shall be conducted 
monthly. If after the-first year. no 
exceedances of the hoist speed are 
measured. the owner or operator may 
begin monitoring the hoist speed 
quarteriy. 

(3) If an exceedance of the hoist speed 
occurs during quarterly monitoring; the 
moni:oring frequency returns to 
monthly until another year of 
compliance without an esceedance is 
demonstrated. 

(4) Lf an owner or operator c3n 
:demonstrate to the Administrator’s 
satisfaction in the initial compliance 
report that the hoist cannot exceed a 
speed of 3.4 meters per minute (II feet 
per minute). the required monitoring 
frequency is quarte;!y. including d&u% 
the first year of compliance. 

(d) Except as. provided in paragraph 
(g) of this section. each owner or 
operator of a batch vapor or in-line 
solvent cleaning machine complying 

with the equipment standards in 
5 63.463 Ibl(ll(il. (b)(2)(i). (c)(l)(i). or 
(cN2Nil using a reduced room draft shdll 
conduct monitoring and record the 
results as specified in paragraph(d)(l) or 
(d)(2) of this section. * 

(1) If the reduced room draft is 
maintained by controlling room 
parameters.(i.e.. redirecting fans. closing 
doors and windows. etc.), the owner or 
operator shall conduct an initial 
monitoring test of the windspeed &d of 
room parameters, quarterly monitoring 
of windspeed. and weekly monitoring of 
room parameters as specified in 
paragraphs (d)(l)(i) and (d)(l)(G) of this 
,.&. ~.~~~~ _~~~~~~~~~~~~~~~~-~~~~-~ ~~ -~ 

(i) Measure the windspeed within 6 
inches above the top of the freeboard 
area of the solvent cleaning machine 
using the procedure specified in 
paragraphs (d)(l)(iI[A) through 
(dl[Ni)(D). of this section. 

(A) Determine the direction of the 
wind current by slowly rota:ing a 
veiometer or similar device until the 
maximum speed is located. 

IBI Orient a velometer in the direction 
. I  ~ -  

of the wind current a! each of the four 
comers of the machine. 

(Cl Record the reading’fof each 
corner. 

ID) Average the’values obtained at . , 
each comer and record the average wind 
speed. 

(ii) Monitor on a weekly basis the 
room parameters established during the 
initial compliance test that are used to 
achieve the reduced room draft. 

(2) If an enclosure (full or partial) is 
used to achieve a reduced room.draft, - 
the owner or operator shali conduct an 
initial monitoring test and. thereafter. 
monrhly monitoring tests of the 
windspeed within the enclosure using 
the procedure specified in paragraphs 
(dlll’l(iI and (d)(2)(5) of this section and 
a monthly visual inspection OF the 
enclosure to determine if it is fret of 
cracks. holes and other defects. 

li) Determine the direction of the 
wind current in the enclosure by slowly 
rotating a velometer inside the entrance 
to the enclosure until the maximum 
speed is lo’cated. 

(ii) Record th8 maximum wind speed. 
(e) Except as provided in paragraph, 

(g) of this section. each owner or 
operator using a carbon adsorber to . 
comply with this subpart shall measure 
and record the concentration of 
halogen&d HAP solvent in the exhaust 
of the carbon adsorber weeklv with a 
calorimetric detector tube. This test 
sha!l be conducted while the solvent 
clcar,ing machine is in the w&king 
mode and is venting to the carbon 
adsorber. Tho e,xhnust concentration 
shall bc determined using the procedure 
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specified in paragraphs (e)(l) through 
(e)(3) of this section. 

(1) Use a calorimetric detector tube 
designed to measure a concentration of 
TOO parts per million by volume of 
solvent in air to an accuracy off 25 
parts per million by volume. 

(2) Use the calorimetric detector tube 
acCo&ing to the manufacturer’s 
insmlctions. 

(3) Provide a sampling port for - 
monitoring within the exhaust outlet of 
the carbon adsorber that is easily 
accessible and located at least 8 stack or. 
duct diameters downstream from any 
flow disturbance such as a bend, 
e.xpansion. contraction. or outlet; 
downstream from no other inlet; and 2 
sack or duct diameters upstream kern 
any flow disturbance such as a bend. 
expansion. contraction, inlet or outlet. 

(f) Each owner or operator of a batch 
vapor or in-line solvent cleaning 
machine complying with the idling 
emission limit standards of 5 63.463 
ibl(llliil. IblL~l~~l. Icl(ll(~l. or WU~) 
sheil comely with the requirements 
specified h paragraphs (f)(l) and (f)(2) 
of this section. 

(1) If using controls listed in 
paragraphs (a) through (e) of this 
section, the owner or operator shall 
comply with the monitoring frequency 
requirements in paragraphs (a) through 
(e) of this section. 

(2) If using controls not listed in 
paragraphs (a) through (e) of this 
section. the owner or operator shall 
establish the monitoring frequency for 
each control and submit it to the 
Administrator for approval in the initial 
test report. 

(g) Each owner or operator usinga 
control device listed in paragraphs (a) 
through (e) of this section can use 
alternative monitoring procedures 
approved by the .idministrator. 

5 63.467 Flecordkeeping requirements. 

(a) Erich owner or operator ef a batch 
vapor or in-line solvent cleaning 
machine complying with the provisions 
of S 63.463 shall maintain records in 
written or electronic form speciEed in. 
paragraphs (a)(l) through (a)(5) of this 
section for the lifetime of the machine. 

(I) Owner’s manuals, or ifnot 
available, written maintenance and 
operating procedures, for *the solvent 
cleaning machine and control 
equipment. 

(2) The date of installation for the 
solvent cleaning machineand all of its 
controi devices. If the exact date for 
installation is not known. a letter 
certifying that the cleaning machine and 
its control devices were installed prior 
to. or on. November 29,1993. or after 
November 29, 1993, may be substituted. 

(3) If a dwellis used to comply with 
these standards, records of the tests 
required in 5 63.465(d) to determine an 
appropriate dwell time for each part or 
parts basket. 

(4) Each owner or operator of a batch 
vapor or in-line solvent cleaning 
machine complying with the idling 
emission limit.standards of 
S 63.463(b)(l)(ii), (b)(2)(ii). (c)(l)[ii), or 
(c)(2)(3 shalI maintain records of the 
initial performance test, including the 
idling emission rate and values of the 
monitoring parameters measured during 
the test. 

(5) Records of the halogenated HAP 
solvent content for each solvent used in 
a solvent deaning machine subject to 
the rovisions of-this subpart. . 

fb7 Each owner or ouerator of a batch 
vapor or in-line solvent cleaning 
machine complying with 5 63.463 shall 
maintain records specified in 
paragraphs (b)(l) through (b)(4) of this 
section either in electronic or written _ 
form for a period of 5 years. 

( 11 The results of control device 
monitoring required under § 63.466. 

(2) Information on the actions taken to 
comply with 5 63.463(e) and (f). This 
information shall include rec&ds of 
written or verbal orders for replacement 
parts, a description of the repairs made. 
and additional monitoring conducted to 
demonstrate that monitored parameters 
have returned to accepted levels. 

(3) Estimates of annual solvent 
consumption for each solver&cleaning 
machine. 

(4) If a carbon adsorber is used to 
comply with these standards, records of 
the date and results of the weekly 
measurement of the halogenated HAP 
solvent concentration in the carbon 
adsorber exhaust required in 9 63.466(e). 

(cl Each owner or operator of a batch 
vapor or in-line solvent cleaning 
machine complying with the provisions 
of 5 63.464 shall maintain records 
specified in paragraphs (c)(l) through 
(c)(3) of this section either in electronic 
or written form for a period of 5 years. 

(11 The dates and amounts of solvent 
that-are added to the solvent cleaning 
machine. 

(2) The solvent composition of wastes 
removed thorn cleaning machines es 
determined using the procedure 
described in $j 63.465(c)(2). 

(3) Calculation sheets showing how 
monthly emissions and the rolling 3- 
month average emissions from the 
solvent cleaning machine were 
determined, and the results of all 
calculations. 

(d) Each owner or operator of a 
solvent cleaning machine without a 
solventlair interface complying with the 
provisions of S 63.464 shall maintain 

records on the method used to 
determine the cleaning capacity of the 
deaning machine. 

5 63-468 Reporthg requirements 

(a) Each owner or operator of an 
existing solvent cleaning machine 
subject to the provisions of this subpart 
shall submit an initial notification 
report to the Administrator no later than 
August 29,1995. This report shall 
include the information specified in 
paragraphs (a)(l) through (a)(6) of this 
section. 

(1) The name and address of the 
owner or operator. 

(2) The address (Le., physical 
location) of *he solvent cleaning 
machine(s). 

(3) A brief descriution of each solvent 
cleaning machine .Gmluding machine 
type (batch vapor, batch cold, vapor in- 
line or cold in-line), solvent/air 
interface area, and existing controls. 

(4) The date of installation for each 
solvent cleaning machine or a letter 
certifying that the solvent deaning 
machine and its control devices were 
installed prior to, or after, November 29. 
1993. 

(5) The anticipated compliance, 
approach for each solvent cleaning 
machine. 

(6) An estimate of annual halogenated 
HAP solvent consumption for each 
solvent cleaning machine. 

(b) Each owner or operator of a new 
soivent cleaning machine subject to the 
provisions of this subpart shall submit 
an initial notification report to the 
Administrator. New sources for which 
construction or reconstruction had 
commenced and initial startup had not 
occurred before December 2.1994. shall 
submit this report as soon as practicable 
before startup but no later than January 
31. 1995. New sources for which the 
construction or reconstruction 
commenced after December 2,1994, 
shall submit this report as soon as 
practicable before the construction or 
ieconstruction is phmned to commence. 
This reuort shall include all of the 
inform&ion~required in 5 63.5(d)(l) of 
subpart A (General Provisions), with the 
revisions and additions in paragraphs 
(b)(l) through (b)(3) of this section. 

(1) The report shall include a brief 
descriotion of each solvent cleaning 
machine including machine type (batch 
vapor, batch cold, vapor in-line, or co!& 
line), solvent/air interface area. and 
existing controls. 

(2) The report shell include the 
anticipated compliance approach for 
each solvent cleaning machine. 

(3) In lieu of 5 63S(d)(l)(ii)(H) of 
subpart A of this part, the owner or 
operator must report an estimate of 
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annual halogenated HAP solvent 
consumption for each sokent cleaning 
machine. 

(c) Each owner or operator of a batch 
cold solvent cleaning machinesubject to 
the provisions of this subpart shall 
submit a compliance repart to the 
Administrator. For e,xisting sources. this 
report shall be submitted to the 
Administrator no later than 150 days 
after the compliance date specified in 
§ 63.460(d). For new sources. this report 
shal1 be submitted to the Adminisnator 
no iater than 150 days after startup or 
Ala:, 1. 1995. whichever is iater. T%is 

1’ EqO1-v~ 

specified in paragraphs (c)(l) through 
(c)(4) of this section. . 

(1) The name and address of the 
owner or operator. 

(21 Tne address (i.e.. uhvsical 
lo&ion) of the soivent~cl&aning 
machine(s). 

(3) A statement. signed by the owner 
or operator of the soivent cleaning 
machine. stating that the solvent 
cleaning machine for which the report 
is being submitted is ‘~1 compliance 
with tlie provisions of ‘&is subpart 

(4) The conuliance approach for each 
solvent cleaning ma&i& 

(dl Each owner or onerator of a batch 
vapor or in-line solvent cleaning 
machine complying with the provisions 
of 5 63.463 shd submit to the 
Administrator an initial statement of 
compliance for each solvent cleaning 
ma&ire. For e,xisting sources. this 
report shail be submitted to the 
Administrator no later than 150 days 
after the compliance date specified in 
5 63.460(d). For new sources, this report 
shall be submitted to the Administrator 
no later than 150 days after startup or 
Mcy 1.1995, whichever is later. This 
statement shall include the 
requirements specified in paragraphs 
(dl(lj through (d)(6) of this section. 

(11 The name and address of the 
Owner or operator. 

(2) The address (i.e., physical 
Location) of the solvent cleaning 
machine(s). 

(3) A list of the control equipment 
used to achieve compliance for each 
solvent cleaning machine. 

(4) For each piece of control 
equipment required to be monitored, a 
list of the parameters that are monitored 
and the values of these parrureters 
measured on or during the first month 
after the ccmnlianco &te. 

(5) Conditions to maintain the wind 
spcecl requiretnenk of $ &G63(ej(Zj(iil; 
ifapplicable. 

(61 Each owner or operator of a 
solvent cleaning machine complying 
with the idling emission limit standards 
of ~63.463(bl(l!(ii). (bi(3)tiij. (cj(fj(ii). 

and (c)(z)&) shaU. submit a test report 
for tests of idling emissions meeting the 
specifications in Method 307 of 
appendix A to this subpart. This report 
shall comply wi+& the requirements 
specified in paragraphs (d)(S)(i) through 
(d)i6)(iv) of this secilian. 

(ij This !est must be on the same 
speciiic model cleaner used at the 
source. The test can be done by the 
owner or operator of the affected 
machine or *SLU be supplied by the 
vendor of that solvent cleaning machine 
or a third party. 

(ii] This report must dearly state the 

exceedames fcr each parameter. 
(iii) if a soivent clean& machine 

vendor or third party test&port is used 
to demonstrate compiiance; it shall 
include the follow& fcor the solvent 
clear,ing machine tested: Name of 
person(s) or company that performed 
the test. model name. the date the 
solvent cleaning machine was tested, 
serial number, and a diagram of the 
solvent cleaning machine tested. 

(iv) If a solvent cleaning machine 
vendor or third party test report is used. 
the owner or operator of the solvent 
cleaninq machine shall comply with the 
requirements speciiied in either 
paragraphs (dl(6j(iv)(Aj and (dj(S)(ivj(BJ 
of this section. 

(A) S,ubmit a statement by the solvent 
cleanhg machine vendor that the unit 
tested is the same as the unit *he report 
is being submitted for. 

(Bj Demonstrate to the 
Administrator’s satisfacticn that the 
soivent emissions horn the sohent 
cleaning machine for which the test 
report is being submitted are equal to or 
less than the solvent emissions from the 
solvent &anic[: machine in the vendor 
test report. 

(ii tf a carborradsorberis used to 
comply with these standards, the date 
and results of the weekly measurement 
of the halogenated HAP soivent 
concentration in the, carbon adsorber 
exhaust required in !$63466(e). 

(e) Each owner or operator of a batch 
vapor or in-line solvent cleaning 
machine complying with the provisions 
of S 63.464 shall submit to the 
Administrator an initial statement of 
compliance for each solvent cleaning 
machine. For existing sources, this 
report shall be submitted to the 
Administrator no later than I50 days 
after the compiiance date specified in 
S 63.4titi(d). For new sources, this report 
shail be submitted to the Administrator 
no later than 150 days after startup or 
May 1. 1995. whichever is later. The 
statement shall include the information 

specified in paragraphs (e)(l) through 
(e)(4) of this section. 

(I] The name and address of the 
solvent cleaning machine owner or 
operator. 

(2) The address of the solvent 
cleaning mache(s). 

(3) The solventlair interface area for 
each solvent Jkaning machine or, for 
cleaning machines without a solvent/air - 
interface; a description of the method 
used to determine the cfeaning capacity 
and the resufts. 

(4) The results of the first J-month 
average emissions calcufation. 
J@admmxQr~-- 
vapor or in-line solvent ckaning 
machine complying with the provisions 
of 3 63.463 shail submit an annual 
report by February 1 of the year 
following the one for which the 
reporting is being made. This report 
shall in&de the requirements specified 
in paragraphs (f)(l) through (t)(3) of this 
seaion. 

(11 A signed statement from the 
*facility owner or his designee stating 

that. “All operators of solvent cleaning 
machines have received training on the 
proper operation of solvent cleaning 
macfiines and their control devices 
sufficient to pass the test required in 
$i 63.463(d)(lO).” 

(2) An estimate of sotvent 
consumption for each solvent cleaning 
machine during the reporting period. 

(3) The reports required under 
paragrap.hs (fj and (gj of *is section can 
be combined into a singie report for 
each facility. 

(g) Erich owner or operator of 3 batch 
vapor or in-line solvent clezming 
machine cornplging wi& the provisions 
of 5 63.264 shall submit a solvent 
emisicn report every year. This solvent 
emission report shall contain the 
rec#rcments specified in paragraphs 
(g)(l) throu.gh (g)(4) of this section. 

(‘11 The SIZC and type of each unit 
subject to this subpart (solvent/air 
interface area or cleaning capacity). 

(2) The average mocthly solvent 
consumntion for the solvent cleaning 
machine in kilograrms per month 

(3) The 3-month monthly rolling 
average solvent emission estimates 
calculated each month using the method 
as described in S 63.163(c). 

(4) The reports required under 
paragraphs (f) and (g) of this section can 
be combined into a sin& report for 
each facility. 

’ (h) Each owner or operator of a batdr 
vapor or in-iinc solvcn: cleaning 
machine shall submit an esceedance 
report to ‘he Administrator 
semiannually except when. the 
Administrator determines on a case-by- 
case basis that more frequent reporting 
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description of the equipment or 
procedure and the proposed 
equivalency testing procedure and the 
date, time, and location scheduled for 
the ecpivalency demonstration. 

3. Appendix A is amended by adding 
Method 307 to read as follows: 

Appendix A:to Part 63-Test Methods 

is necessary to accurately assess the 
compliance status of the source or, an 
exceedance occurs. Once an exceedance 
has occurred the owner or operator shall 
follow a quarterly reporting format until 
a request to reduce reporting hequency 
under paragraph (i) of this section is 
approved. Fxceedance reports shah be 
-delivered or postmarked by the 30th day 
following the end of each calendar half 
or quarter, as appropriate. The 
exceedance report shall include the 
applicable information in paragraphs (h) 
(1) through (3) of this section. 

have occurred. or a piece of ecuiument 

(1) Information on the actions taken to 
comply with 5 63.463 (e) and (f). This 
information shall include records of 
written or verbal orders for replacement 
parts. a description of the repairs made. 
and additional monitoring conducted to 
demonstrate that monitored parameters 
have returned to accepted levels. 

(2) If an exceedance has occurred. the 
reason for the exceedance and a 
description of the actions taken. 

(3) If no exceedances of a parameter 

paragraph (e)(3)(iii) of subpart A 
(General Provisions). 

(j) The Administrator has determined, 
pursuant to the criteria under section 
502(a) of the Act, that an owner or 
operator of any batch cold solvent 
cleaning machine that is not itself a 
major source and that is not located at 
a major source, as defined under 46 CFH 
70.2, is exempt from part 70 permitting 
requirements for that source. 

An owner or operator of any other 
soIvent cleaning machine subject to the 
provisions of this subpart is subject to 
part 70 permitting requirements, such 
sources, if not major or located at major 
sources, may be exempted by the State 
from applying for a part 70 permit until 
42 months after the EPA first approves 
a part 70 program or such other date 
established by the permitting authority 
that assures that such sources obtain a 
permit by 5 years after the EPA first 
ap 

&) Each 
roves a part 70 program. 

owner or operator of a ’ 
solvent cleaning machine requesting an 
equivalency determination, as described 

has not been inopemtive. out of control. 
repaired, or adjusted, such information 
shall be stated in the report. 

(i) An owner or operator who is 
required to submit an exceedance report 
on a quarterIy (or more frequent) basis 
may reduce the frequencv of reporting 
to semiannual if the conditions in 
paragraphs (i)(l) through (i)(3) of this 

_ section are met. 

request report to the Admir&ator. For 
- in 5 63.469 shall submit an eouivalencv 

existing sources, this report must be 
submitted to the Administrator no later 
than June 3,1996. For new Sources. this 
report must be submitted and approved 
by the Administrator prior to startup. 

5 63.469 Equivalent methods of control. 
Upon written application, the 

(1) The source has demonstrated a full 
year of compliauce without an 
exceedance. 

Administrator may approve the use of 
equipment or procedures after they have 
been satisfactorily demonstrated to be. 
equivalent, in terms of reducing 
emissions of methylene chloride, 
perchloroethylene. trichloroethylene. 
l.l.l-trichloroethane, carbon 
tetrachloride or chloroform to the 
atmosphere, to those prescribed for 
compliance within a specified 
paragraph of this subpart. The 
application must contain a complete 

(2) The owner or operator continues 
to comply with all relevant 
recordkeeping and monitoring 
requirements specified subpart A 
(General Provisions) and in this suboart. 

(3) The Administrator does not o%ect 
to a reduced frequency of reporting for 
the affected source as provided in 

BILLING CODE 6560-60-C 

2.2 Iiorizontal Indicator. Device to r.!:e~k 
the inclined liquid level indicators 
orientation relative to horizontal. 

2.3 Velocity Meter. Hotwire and vane 
anemometers. or other devices capable of 

measuring the flow rates ranging from o to 
15.2 meters per minu:e across the solvent 
cleaning machine. 
3. Procedure 

3.1 Connection of the Inciined Liquid 
Level Indicator. Connect one of the inc!ined 

l * l t  t  

Method 3074etermiaation of ?hissions 
From Halogenated Solvent Vapor Cleaning 
Machines Using a Liquid Level Procedure 

1. Appjicability and Principie 
1.1 Appiicabiiity. This method is 

applicable to the determination of the 
halogenated solvent emissions from so!vent 
vapor cleaners in the idling mode. 

1.2 Principle. The solvent level in the 
solvent cleaning machine is-measured using 
inclined liquid level Indicators. The change 
in liquid level corresponds directly to the 
amount of solvent lost from the solvent 
cIeaning machine. 
2. Apparatus 

Note: Mention of trade names or specific 
products does not constitute endorsement by 
the Environmental Protection Agency. 

2.1 Inchned Liquid Level Indicator. ;\ 
schematic of :he inclined liquid-leiiel 
indicators used in this method is shown in 
figura 307-1: two inclined liquid level 
indicators having 0.05 centimeters divisions 
or smailer shall be used. The liquid level 
indicators shall be made of glass, Teflon. or 
any similar material that will not react with 
the solvent being used. A B-inch by l-inch 
slope is recommended: however :he siope 
may vary depending on the size and design 
of the soivent cleaning machine. 

Note: It is imuortant that the inclined 
liquid !evel indicators be constructed with 
ease of reading in mind. The inclined liquid 
level indicators should also-be mourned so 
that they can be raised or lowered if 
necessary to suit :!:e solvent c!eaning 
machine size. 
BILLING CODE 6560-50-P 

liquid level indicators to the boiling sump 
drain a::d :he other inclined liquid level 
indicator to the immersion sump drain using 
Teflon tubing and the appropriate fittings. .i 
schematic diagram is shown in figure 367-2. 
BILLING CODE 6560-50-P 
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(II*.- .W. 
\ ---------- 

mLmG ConE ss6o-sa-G Length of boiling sump (St,), m (ftl Figure 207-3. Data sheet. 
3.2 Positioning of Veiocify Meter. 

Posi!ion the velocity meter so that it 
Width of boiling sump (Wn). m (It] 3.5’ 
Length of immersion surap (St). m (It) 

Final Inclined Liquid Level Indicator 

.measures :he flow rate of the air passing 
__ Readings. .4t tke end of the l&hour test run. 

Width of immersion sump (WJ. m (ftl - dire& across the solvent cleaning machine. check to make surethe inclined liquid Ievcl -~~ 
3.3 Level the Inclined Liquid Level JiEigrhotsclventvapo~ mte?faw.XmT i nc~~~~~~~e~~~~ 

Indicators. ml necessar-v adiustments. Record the FIal 
3.4 Imtial Inclined Liquid Level indicator Width of &vent vapor/air interface (WV,). m inclined~hquid ievel indicators readings and 

Readings. Open the su.mp drainage valves. (ftl 
Allow the sobzent chzaning machine to 
operate long enough for thevapor mne to 
form and the system to stabilize {check with 
manufacrurerf. Record the inclined Iiouid 
Ievci indicators readings and the star&g 
time on the data sheet. A sampledata sheet 
is p;ovidcd in fi?re 307-X 
Date 
Run 

ClOCk 
time 

Boiling 
sump 

reading 

Imrnef- 
sion 

=JmP 
reading 

time. 
3.6 Determination of Solvent \‘apor/Air 

Flow tate 
1n:erface Area for Rach Sump. Determine the 

feadiig area of the solventfair interface of the 
individual sumps. Whenever possible. 
physica!lp measure these dimensions. rather 
than using factory specifications. A 
schematic of the dimensions of a solvent 
cleaning machine is provided in figure SO;- 
4. 

Solvent i:;pe 

Solvent density. g/m’ (1b:ft 3) 

4. Gddntions 
4.1 Momcnclature. 

AI, = area of boiling sump interface. rnz (ft”]. 
AI = area of immersion sump interface. m* 

(k-p]. 
AV = area of solvent/air interface. m2 (ftt). 
R = emission rate, kgjrnrhr (lb/f+hr). 
R = 100.000 cm . g/m. kg for metric units. 

= 12 in/h for English units. 
Lw = final boiling sump inclined liquid level 

indicators reading. cm (in.]. 
4~ = initial boiIing sump inclined liquid 

level i:;dktors rcudi:rg,cm (in.]. 

-. 

I+ = IinaIimmersion sump inclined Iiquici 
love1 indicators reading. cm (in.). 

Lt; = initial immersion sump inclined liquid 
level-indicators reading, cm (in.). 

SO = length of the boiling sump. m (ft). 
Sr =length of the immersion sump. m (ft). 
Sv = length of the soivent vapor!air interface. 

m (RI. 

4.2 Area of So:n? Intorfacos. Ca!cu!atc the 
areas of the boiling and immersion sump 
inferhmcs as follows: 
AtJ = SH w* Eq. 307-l 
A; = s, w, Eq. 307-2 

‘Wa = width of the boiling sump. m (ft). 
WI = width of the immersion sump. m (R). 
Wv = width of the solvent vapor/air interface. 

m (ft). 

4.3 Area of Solvent/Air Inmrface. 
Calcuhte the area of the solvent vapor/air 
interface as follows 
A\. = S” WV Eq. 307-3 

4.4 Emission Rate. CalcuIatc the cmissio:r 
fatI? as follows: 

p = density of solvent.$m3 (lb/R21. 
@ = test time. hr. 

Eq. X7-il 
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4. Appendix B to Pert 63 is revised to 
read as follows: 

Appendix B-Test of Sotvent Cleaning 
Procedu~ 

Ceneml Questions 

i; - 
1. : 

: :  

. I  

I_ I. What is the maximum ailowabie 
speed for parts entry and removal? 

& 8,s meteq per minute (28 feet per 
minute). 

B. 3.4 meters per minute (11 feet per 
minute). 

C 11 meters per minute (36 feet per . 
minute). 

il. No limit. 
m 2. How do you ensure that parts enter 

and exit the solvent cIeaning machine at 
the speed required in the regulation? 

A. Program on computerized hoist 
monitors speed 

B. Can judge the speed by Iooking at it. 
C Me- the time it takes the parts to 

travel a measure d distance. 
- 3. Identify the sources of air 

disturbances. 
A Fans 
B. Open doors - 
C Open windows 
D. VentiIation vents 
E .4B of the above 

- 4. What are the three operating 
modes? 

A. Idling, working and downtime 
B. F’recieaning, cleaning, anddrying 
C Startup, shutdown. off 
D. None of the above 

- 5. When can parts or parts baskets be 
removed from the solvent cleaning 
machine? 

A. Whentheyareclean - 
& At any time 
C When dripping stops 
D. Either A or C is correct 

- 6. How must parts be oriented during 
cleaning? 

A. It does not matter as long as they fit in 
the parts basket. 

B. So that the solvent pools in the cavities 
where the dirt is concentrated. 

C So that solvent drains from them &ly. 
- 7. During startup. what must be 

turned on first, the primary condenser or 
the sump heater? 

h F’rimary condenser 
B. Sump heater 
C Turn both on at same time 
D. Either A or B is correct 

- 8. During shutdown, what must be 
turned cZffirst~the~prinnuy c&denser or 
the sump heater? 

A. Primary condenser 
B. Sump heater 
C Turn both off at same time 
D. Either A or B is correct 

- 9. In what manner must solvent be 
added to and removed from the solvent 
cleaning machine? 

A With leak prwf~couplings 
B. With the end of the pipe in the solvent 

sump below the liquid solvent surface. 
C So long as the solvent does not spill. the 

method does not matter. 
DAandB 

- 10. What must be done with waste 
solvent and still and sump bottoms? 

A. Pour down the drain 
B. Store in dosed container 
C Store in a bucket 
D. A or B 

- 4. Where must the parts be held for 
the appropriate dwell time? 

A. In the vapor zone 
B. In the &board area above the vapor 

zone 
C Above the cleanine machine 
D. In the immersion &up 

Answers 

- 11. What types of materials are . 
prohibited from being cleaned in solvent 
cleaning machines using halogenated 
HAP solvents? 

A. Sponges 
B. Fabrics 
C Paper 
D; AU of the above 

Control Device Specific Questions 
(7 ~‘Freeboard Refrigeration Device 

- 1. What temperature must the FRD 
achieve? 

General Questions 
I. B 
2.AorC 
3. E 
4. A 
5. c 
6. C 
7. .4 
8. B 
9. D 

10. B 
Il. D 

A. Beiow room temperature 
B. 50°F 
C Below the solvent boiling point 
D. 30.percent below the solvent boiling 

point _ 

Control Device Specific Questions 
1. D 
2. F 
3. D 
4. B 

5. Appendix C is added to Part 63 to 
read as follows: 

APPENDIX C--GENERAL PROVISIONS APPUCABILIR TO SUBPART T 

[ 1 Working-Mode Cover 
- 2. When can a cover be open? 

A. While parts are in the deaning machine 
B. During parts enm and removal 
C During maintenance 
D. During measu.rcments~for compliance 

purposes 
E.AandC 
F. B. C, and D 

- 3. Covers must be maintained in what 
condition? 

A. Free of holes 
B. Free of cracks 
C So that they completely seal cle’aner 

opening 
D. All of the above 

I J Dwell 

.  
s- 

Reference 
T Applies to subpart T 

63.1 (a) (1x3) --..._ 
63-l (a)(4) -.. - -..-. 
63.1 W(5) -...---..... 
63.1 (a) (S)-(S) . ..-_.... 
63.1 (a)(9) . . . ..--......---.... 
63.l(a)(lO) . . . ..-.- - . . . . 
63.1(a)(ll) . . . ..---..._ 

63.1(a) (12)-(14) _ . . .._._ 
63.1(b)(l) ._..--..-a._.... 
63.1 (b)(2) . . . . . ..__..-_.._.I_ 
63-i(b)(3) ._.........-..._.... 

63.1(c)(l) . . . . . ..__._....._..._ Yes _ . . .._.._ 

T 

BCC 

Yes . ..-.*... 
Yes . ...*.*.. 
No . ..__._.e. 
Yes . . . . . . . . . 
No . . . . .._... 
Yes . ..-..*. 
No . . . . .._.._ 

Yes _ ..--.-.. 
No . . ..e._... 
No .._e._.._ 
No _._m_ _ __.. 

BVI 
I- Comments 

Yes. 
Yes ‘I”.-... 
No . . .._..- 
Yes . . ..-.-. 
No .__.v.m. 
Yes . . ..“I_ 
No . ..__..m. 

Yes ..-... 
No ..__.. 
Yes . ...-.*. 
No ..__.e.. 

Yes .-.- 

Subpart T @ii appendix) specifies applicabikty of each paragraph in subpart A to subpart T. 

Subpart T aflows submitM of notif=tions and-reports through the U.S. ma& fax, and courier. 
Subpart T requires that me p&mark for notifications and reports submitted through the 
US. mail or other noffiovemmental mail carriers be on or before deadline specified in an 
appkabie requiem49tt. 

Subpart T specifies applicability. 

Subpart T requires that a record of halogenated cleaning machine a@cabiM’y determination 
be kept on site for 5 years. or until me cleaning machine changes its operations. The 
record shall be sufricientfy detailed to allow the Administrator to make a finding about the 
source’s applicability status with regard to subpart T. 
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APPENDIX C-GENERAL PROWSIONS APPL~CABI~IN TO SUBPART Mxwtinued’ 

Reference 

63.1(C)(2) ..................... ._ 

BCC I_ 
tes-.- . . . . 1.” 

WI -- 

‘es ..--..... 

63.1(c)(3) ..................... \10 ..* . . . . . . . Jo .-..--- 
63.1(C)(4) ................... . tes . . . . . . . . . les ._-. 
63.1 (c)(5) ..................... tes .___ _.... tes -..-. 

63.1(d) ......................... 
63.1(e) ......................... 

~;~~~~.~..~.~.~~-.~.~;.;~ .~ 

63.3(aHc) ................... 
63.4(a) (l)-(3) ............. 
63.4(a)(4) .. . ................. 
63.4(a)(5) ............ . ....... 
6$4(b)-(c) ................... 
635(a)(t) ..................... 
63.5(a)(2) ..................... 
63.5(b)(l) ..................... 
63.5(b)(Z) .. ..-a .............. 
63.5(b)(3) ..................... 

;$55$;(4)-(6) ........ ..- .. 

63:5 
....... “._. ............. 

(d)-(f) ................... 

63.6(a) ......................... 
63.6(b) (l)-(5) ............. 
63.6(b)(6) ..................... 
63.6(b)(7) ..................... 

Yes . . ..--... 
Yes . . . . . . *.. 
uo . . . . . . . . 2 
Yes . . . . . . .._ 
Yes . . ..-.. 
Yes .; ..-.. 
Yes . . . . ..-.. 
Yes ._.__.___ 
No .._.._._.. 
No . . . . . . . . . . 

Yes . . . ..-. 
No . . . . . . . . . . 
No --...... 

ias . .._..“. 
tes .“...._. 
Jo ..-“. 
tes . . ..- 
tes . . ..-.- 
tes . ..-..--. 
tea . . . . ..-.. 
tes .“...“. 
uo .._....“. 
uo . . . . . ...” 

Yes. -----. 
uo -....-* 
uo -.-..-. 

Yes . ..-- 
Yes . . . . . . . . . 
No . . . .._._e. 
No . . . ..____. 

Yes --. 
Yes . . . . . ...* 
No .._“_.... 
Yo . ..“..._. 

63.6(c)(I )-(2) ............... 

63.6(c) (3)-(4) ....... . .... 
63.6(c)(5) .................... 

Yes ._.__.... 

No . . . . . . . . . . 
Yes . .._.__ _. 

Yes . . . . . .._. 

No ._....._.. 
Yes ._.__.._, 

63.6(d) ........................ 
‘63.6(e)(l)-(2) ............. 

63.6(e)(3) .................... 

No . . . . . . . . . 
Yes . . . . . . . . 
No . . ..___.. 

No _....m,.. 
Yes .-- 
No . . . . . . .._ 

63.6(9-(g) ................... 
63.6(h) ........................ 
63.60) (1X14) ........... 
63.6(9(15) ................... 
63.6(i)(16) ................... 
63.6(i) ......................... 
63.7(a) ........................ 

Yes . . . . . .._. 
No . . . . . ..__. 
Yes . . . . . _... 
No . . . . . . . . . . 
Yes . . . . _ . . . 
Yes ._...... 
No . . . . . . . . . 

Yes .--. 
No . . . . . . . . . 
Yes .-... 
No . . ..I _.._ 
Yes .-._.._ 
Yes . . ..-. 
Yes . . ..- 

63.7(b) .. .._ ................ 

63.7(c)(l) ................... 

63.7(c) (2)-(3) ......... 
63.7(c)(4) ................. ., 

63.7(d) ....................... 
63.7(e) ....................... 
63.7(f) ....................... 

No . . Yes . ..____. 

No . . . 

No . . . .._ 
No . 

Yes .-... 

No ..__.... 
No . ..____.. 

No No ___.._.. 
No Yes ._ .___.. 
No . . . Yes . . . ..- 

l- Applies to subpart T l- 
..- -. C0mntS 

#&part T, section 63.46(8)(h). indicates a Titte V permit exemption for halogenated HAP 
batch cold solvent deaning machines that are not major sources and not located at a major 
source. This section also specifies a deferral from the requirement of a Title V permit for 
owners or operators of solvent cleaning machiies subject to subpart T provisions, other 
than halogenated HAP batch cold solvent cieaning machines, that are not major sources, 

-and-not located atamajor source. 

ikrbpart T does not require continuous monitoring systems (CMS) or continuous opacity mon- 
itoring systems. Therefore, notifications and requirements for CMS and COMS specified in 
subpart A do not apply to subpart T. 

~~~j6~~~(~~~~ij~~existingand new overlap with the definitions for ex- 
isting source and new source in subpart A (section 63.2). Both subpart A and T also define 
Administrator. 

Upart T overrides the requirement for approval prior to constructing a new or reconstructing 
an existing major source. 

c 

Wpart T overrides the requirement to submit an application for approval of construction or 
reconstruction of a halogenated solvent cleaning machine. 

;&part T, section 63.460. specifies compliance date& 

;u&irt T has the same requirements for affected hatogemited HAP solvent cleaning.ma- 
chine subcategories that are located at area sources as it does for those located-at major 
sources. 

subpart T allows 3 years from :he date of promulgation for both area and major existing 
sources to. comply. 

subpart T has the same requirements for affected halogenated HAP solvent cleaning ma- 
chine subcategories that are located at area sources as it does for those located at major 
sources. 

subpart T allows 3 years from the date of promulgation for both area and. major existing 
sources to comply. 

; 

Subpart T overrides the requirement of a startup, shutdown, and malfunction plan. Subpart T 
specifies startup and shutdown procedures to be followed by an owner or operator for 
batch vapor and in-line cleaning machines. 

Subpart T does not require compliance with an opacity or visible emission standard. 

Subpart.T gives owners or operators the option to perform an idling emission performance 
test as a way of demonstrating compliance. Other options are also available that do not re- 
quire a performance test. 

This is only required for those owners or operators that choose the idling emission standard 
as their compliance option. 

This is only required for those owners or operators that choose the idling emission standard 
as their compliance option. 

Subpart T does not require a site-specific test plan for the Idling emission performance test. 
Subpart T does not require a performance test that involves the retrieval of gas samples. and 

therefore this does not apply. 
Requirements do not apply to the Idling emission performance test option. 
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r-- Corrections . 
f 

Federal Register 

Vol. 59, No. 250 . 

Friday. December 30. 1994 

This section of the FEDERAL REGISTER 
contains editorial corrections of previously 
published Presidential, Rule. ,Propcsed Rule, 
and Notice documents. These corrections are 
prepared by the Office of the Federal 
Register. Agency prepared corrections are 
issued as signed documents and appear in 
the approptiate document categories 
e!sewhere in the issue. 

DEPARTMENT OF DEFENSE 

Office of the Secretary ._ . 

Civilian Health and Medical Program of 
the Uniformed Services (CHAMPUS); 
FY95 DRG Updates: Correction . 
Correction 

In notice document 94-28985 
appearing on page 60613 in the issue of 
Friday, November 25.1994, make the -. 
following correction: 

: On page 60613, in the third column, 
in the SUMMARY, in the second line 
and in the second paragraDh, in the first 
line, “51994” should read*“51944”. 

/’ 
, 
‘\ 

BtLLlNG CODE SOS91-O 

DEPARThtENT OF DEFENSE 

Department of the Army 

Corps of Engineers 

intent to Prepare a Draft Environmental 
impact Statement (DEIS) for Clean 
Water Act Section 494 Permit 
Application by Crandon Mining 
Company to Construct and Operate the 
Crandon Mine in Forest County, 
Wisconsin 

Correction 
In notice document 94-30820. 

appearing on page 64652, in the issue of 

Thursday, December l&1994, make the 
following corrections: 

On page 64652; in the second column, 
under SUPPLEMENTARY INFORMATION:, in 
the second paragraph, in the ninth line, 
“Department” should read 
Development”. 

On the same page, in the third 
~-~~,+E&k**- --_~ I . 
INFORMATlON:, in the first full paragraph, 
in the second line, “1966” should read 
“199i”. 
8LLmG CODE 150?-01-0 

DEPARTMEN? CF ENER-CY 

Energy tnformation Administration 

Agency Information Collection Under 
Review By the Office of Management 
and Budget 

Correction - ,’ 

In notice document 94-29965 
appearing on page 62721 in the issue of 
Tuesday, December 6.1994, make the 
following corrections: 

1. On page 62721; in the first column, 
under DATES. beginning in the first line, 
“within 30 days of publication of this 
notice.‘: should read “on or before 
January 5,1995.“. 

2. On the same page, in the second 
column. under SUPPLEMENTARY 
IIIFORMATION. in the first paragraph, 
2. should read “FEXC-525”. - 
BILLING COOE 1505-01-D 

. 

ENVIRONMENTAL PROTECTION 1 
AGENCY 

i 
40 CiR Part 63 

I 
[AD-FRL-5111.31 i 

t 
RIN 20%AC31 i 

Nationaf Emission Standards for i 
HZiEEkiEAir~fti~: HalogenZted 1 
Solvent Cleaning I 

Correction -- . 
In rule document 94-28974 beginning 

I 

on page 61801, in the issue of Friday, 
December 2,1994, make the follo\?ring 

[ 

correction: 
I 

963.460 (Corrected] 
On page 61806, in the first c&mm, in 

$63.460 (d), in the sixthline, after the - j 
word “than” insert December 2,1997.” 
BILLING CODE 1505-01-D 

DEPARTMENT OF THE INTERlCR . 

Bureau of Land Management 

43 CiR Public Land Order 7087 

[AK-932-421 O-05; AA-58075] 

Partial Revocation of Secretarial Order 
Dated January 22,1940, as Modified; 
AIaska 

Correction 
In rule document 94-23403 beginning 

on page 48568 in the issue of Thursday, 
September 22,1994, make the following 
correction: 

On page 48568, in the third column, 
above the signature, insert “Dated: - 
September 9,1994.” 
BILLING CODE 1505-41-D 
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FINAL AIR TOXICS 

TODAY'S ACTION * . , 

November 22, 1994 

RULE FOR 

FACT SHEET 

MAGNETIC TAPE MANUFACTURING INDUSTRY 

0 The Environmental Protection Agency (EPA) is promulgating a 
rule to reduce air toxics emissions from the magnetic tape 
manufacturing industry. Air toxics are those air pollutants 
that are known or suspected of causing cancer or other serious 
health effects (e.g ~.~1~~~_r_el?roductive~~effects~~~c2r~ birth defects)~-.~~ 

/' &ND ENVTRO~1~ BEN- 

0 The rule would reduce emissions of air toxics by 2,300 tons 
per year (or 2,080 megagrams per year). 

l Most of the air toxics emissions being controlled are also 
volatile organic compounds, 
level ozone, or smog. 

key components in forming ground- 
Therefore, the rule would also provide 

the additional benefit in helping reduce smog. 

WE MAGNETTC TAPE? 

l Under the Clean Air Act Amendments of 1990, EPA is required to 
; 
i ' 1 regulate emissions of 189 listed toxic air pollutants. On 

July 16, 1992, EPA published a list of source categories that 
emit one or more of these air toxics. 
of t'majortV For listed categories 

sources (those that emit 10 tons/yr or more of a 
listed pollutant or 25 tons or more of a combination of 
pollutants), the Act requires EPA to develop standards that 
will require the application of maximum achievable control 
technology (MACT). 

l In its July 16, 1992, 
as 

published list of industry groups (known 
**source categories*') to be regulated, EPA identified 

magnetic tape manufacturing operations as a 
air toxics. major source of 

WHO WOULD BF! AFFECTED BY-W Rm,'Ez 

0 Of the 25 plants that manufacture magnetic tape, 
estimated to be major sources of air toxics, 14 are 
by the regulation. and thus affected 

l Types of products made by this industry include audio and 
video cassettes, and computer diskettes. 

0 The industry is geographically widespread across the country. 



0 The air toxic emissions are predominantly solvents used in the 
coating operation and cleaning of equipment. Some particulate 
air toxics emissions may occur from the transfer of the 
magnetic particles to the coating mix. 

0 Any coating line for.which the production of magnetic tape is 
1 percent or less of total production of the line in any 12- 
month period would not be affected by the rule. 

0 All new and existing magnetic tape facilities classified as 
major sources would be required to meet the following control 
requirements forthe emission points as noted below. 

For the majority of emission points, achieve 95 percent 
control of air toxics emitted from each source. Most 
plants are expected to meet this with a solvent recovery 
device, such as carbon adsorbers or condensers. Some may 
use incinerators. This requirement is for the following 
emission sources: solvent storage tanks, mix equipment, the 
coating operation, condenser vents in solvent recovery, and 
waste handling devices. The standards provide procedures 
for establishing an alternate concentration limit for the 
control device when the coating operations are not 
operating. 

- For emissions from the cleaning of removable parts, 
maintain a 75 percent freeboard ratio in wash sinks or 
reduce air toxics emissions by 88 percent. The freeboard 
ratio relates the amount of solvent in the wash sink to the 
sink size. 

- For the transfer of magnetic particies containing air 
toxics to the coating mix, use an enclosed particulate 
transfer device or a fabric filter. 

- For the flushing of lines to clean them, the rule requires 
it be done in a closed system or control emissions by 
95 percent. 

- For wastewater, .which is generated from the use of steam to 
desorb carbon adsorbers, a certain percent removal 
(specified by compound) of air toxics from the wastewater 
or an outlet concentration of 50 ppmw total regulated 
solvents. This could be achieved by steam strippers. 

- An alternate standard would allow the owner or operator to 
commit to more stringent control of the coating operations 
in lieu of controlling certain storage tanks. 

2 



- Another alternative standard would allow the use of a low- 
toxics-content coating (no more than 0.18 kilograms of 
toxic solvents per liter of coating solids) instead of 
meeting the percent reduction control requirements for 
coating operations. 

l Monitoring Requirements 

- The monitoring requirements vary depending on the emission 
source and the control used. 

- The requirements would be used to certify continuous 
compliance.. 

- Continuous emission monitors for volatile organic compounds 
are.required for regenerative carbon adsorbers. 

- For other controls, the monitoring is primarily parameters, 
the values of which are determined during the initial 
compliance test. 

- In certain situations, a material balance calculation on 
solvent recovery devices may be used to demonstrate 
continuous compliance. 

l Limit on Usage of Air Toxics 

- The rule contains a mechanism for limiting the potential to 
emit air toxics from magnetic tape manufacturing via a 
limit on the usage of air toxics. An owner or operator 
might choose to use this mechanism in making the source 
non-major for air toxics, and thus not subject to the 
control requirements of the rule. Recordkeeping and 
reporting of air toxics usage would be required. 

0 Reporting/Recordkeeping 

- Records of compliance test data, monitoring results, and 
results from required tests for assuring quality 
information would be required to be maintained for at least 
5 years. 

- Reports include an initial report of pertinent information 
about the emission sources, 
compliance status. 

and periodic reports of the 
The periodic reports would be 

semiannual unless an exceedance occurs; then, they would be 
quarterly. 

0 The total annual cost of the rule for existing facilities is 
$800,000 per year; 
cost, operation, 

this cost includes an annualized capital 
monitoring, recordkeeping and reporting. 
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This results in a cost effectiveness of $350 per ton of air 
toxic emission reduction (or $390 per megagram reduction). 

0 The average percent price increase for all products in the 
magnetic media industry is estimated to be 0.03 percent. The 
EPA did not estimate price increases for the separate 
products. 

FOR FURTHER INFORMATTON 

Anyone with a computer and a modem can download 
from the Clean Air Act board of EPA's electronic TTN 

the rule 
bulletin 

board. For further information about how to access the board, 
call (919) 541-5384. For further information about the rule, 
contact Gail Lacy on (919) 541-5261. 
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SECTION 4: 
CHEMICAL SUBSTITUTES 

The heavy and increasingly stringent regulations on the chlorinated solvents has 
forced plants using the solvents in cleaning to evaluate alternative chemicals, 
processes and technologies. There has been particular urgency to finding 
alternatives to TCA and CFC-113 because of the imminent bans. Alternatives for 
these two solvents in cleaning applications can often serve as alternatives to the 
other chlorinated solvents as well. Many vendors are offering alternatives that they 
~~~~~~~~~~~~~~tit~e~~~s~s-from-ttre~~~ 
vendors and equipment manufacturers seeking to profit from the ban. There are 
literally hundreds of different chemicals and formulations that can be used as 
alternatives to the chlorinated solvents in cleaning applications. Users often are 
unable to understand the differences in the myriad of products that are being 
offered and some users, before they select an alternative, evaluate hundreds of 
different cleaning formulations. 

This product-by-product assessment is not productive and it is unnecessary since 
all of the chemical alternatives can be classified generically. The class in which a 
chemical fits determines its properties and its environmental effects. Wrth a 
knowledge of a particular product’s class, users can often decide whether the 
product would be effective in their operation, what kind of equipment would be 
necessary for use with the alternative and what regulations are in place now or 
might be in place in the future that would affect its use. Such a generic 
classification system can save evaluation time and resources and it can help users 
easily reject hundreds of formulations that distributors are marketing without 
unnecessary testing. 

The first part of this section provides the framework that can be used to approach 
chemical substitution generically in cleaning applications. ft lays out a systems 
analysis method that greatly simplifies the case-by-case testing and evaluation that 
is conducted today. It analyzes individual solvents available for cleaning and 
demonstrates the utility of the classification system. It then focuses on the cleaning 
systems that are used with the chemical alternatives. 

The second part of this section discusses the methods by which the chemical 
alternatives can be implemented. 11 identifies and describes the equipment needs 
and the regulatory requirements for the alternative cleaning agents. The third part 
of this section identifies and describes a few other solvent options that do not fit 
well into the generic classes. 

4.1 Generic Classification of Chemicals 

Before embarking on the generic classification scheme, it is useful to discuss 
certain criteria before alternatives can be evaluated. These criteria are termed 
“rules of the game” and they provide generic guidelines for placing alternatives in a 
particular class so that their limitations can be understood and accommodated from 
the outset. 
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4.1 .l Rules of the Game As discussed in Section 2, some organic 
chemicals have short atmospheric lifetimes and others have long lifetimes. Those 
chemicals that have short atmospheric lifetimes break down readily in the lower 
atmosphere or troposphere. in doing so, they form so-called smog precursors. 
Thus chemicals that break down readily in the lower atmosphere cause smog and 
are regulated as volatile organic compounds (VOCs). As is apparent later, even 
some chemicals that are not especially volatile are classified as VOCs. 

Other chemicals with long atmospheric lifetimes do not break down readily in the 
lower atmosphere. They are very stable and they survive for many years in the 
atmosphere. During that time, they make their way to the stratosphere or upper 
atmosphere. Once there, ultraviolet light decomposes them. If they contain 
chlorine or bromine, the chlorine or bromine will react with the ozone, depleting the 
protective ozone layer. Thus chemicals with long atmospheric lifetimes cause 
ozone depletion if they contain chlorine or bromine. 

Halogens are a group of chemicals that include fluorine, chlorine and bromine. 
Chemicals that contain fluorine are very stable, which means they are likely to have 
reasonably long atmospheric lifetimes. Chemicals that contain fluorine -- which 
makes them very stable -- and chlorine or bromine will cause ozone depletion. If 
these chemicals contain hydrogen, they will be less stable and they will break 
down more readily in the lower atmosphere. They will contribute to ozone 
depletion but less so than chemicals containing no hydrogen. 

Chemicals that contain fluorine but no chlorine or bromine do not deplete the 
ozone layer. Chemicals that contain any one of the halogens -- fluorine, chlorine or 
bromine -- contribute to global warming. The longer the atmospheric lifetime, the 
more the chemical causes global warming. Chemicals with one of the halogens 
and a hydrogen do cause global warming but less so than chemicals that contain 
no hydrogen. Again, the presence of the hydrogen renders the ‘chemical less 
stable. 

Chemicals containing one of the halogens, fluorine, chlorine or bromine, generally 
have no flash points. All organic chemicals that do not contain one of the halogens 
have flash points. Those with lower flash points are flammable and those with 
higher flash points are combustible. 

Virtually all organic solvents with no halogens are VOCs. Some chemicals with 
chlorine or bromine. are VOCs. 

Chlorine imparts a chemical good cleaning capability whereas fluorine alone does 
not. 

Adding hydrogen to a chemical containing chlorine or fluorine increases the 
chance that the chemical will be toxic. 

4.1.2 Classes of ChemicalsOnce the rules of the game have been clearly . 
defined, the generic chemical. classes can be described. Most useful industrial or 
naturally occurring chemicals that might be used as solvents can be placed into 
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one of these categories. The analysis begins with the chemical classes that have 
been used historically; these include flammable solvents, chlorinated solvents and 
CFC solvents. It then considers the classes that are emerging; these include the 
combustible solvents, HCFCs, HFCs, FCs, HBCs and FICs. 

4.1.2.1 Flammable Solvents These solvents have flash points below about 
100’ F. Examples of flammable solvents include isopropyl alcohol (IPA), acetone, 
toluene, methyl ethyl ketone (MEK) and mineral spirits which are familiar and have 
been used for decades. These chemicals are low molecular weight organics with 
no halogens. Because they have low molecular weight, they have low flash points 
~heypreser+zrworker~anger~~Again, because of7hoWow mok5ZuTaI 
weight, they have high vapor pressure which indicates they are volatile and 
evaporate readily. As the rules of the game indicate, they break down readily in the 
atmosphere and so are classified as WCs. 

4.1.2.2 Chlorinated Solvents Examples of chlorinated solvents include carbon 
tetrachloride (CT), TCE, PERC, METH and TCA. These chemicals replaced the 
flammable solvents because they were perceived to be safer. Since they contain 
chlorine, according to the rules of the game, they do not have flash points. Like the 
flammable solvents, they have high vapor pressures and are volatile; they 
evaporate readily, leaving a clean, dry surface. 

Some of the chlorinated solvents, like CT and TCA, have long atmospheric 
lifetimes and, because they contain chlorine, they cause ozone depletion. Others, 
like TCE, have short atmospheric lifetimes, and they are regulated as VOCs. PERC 
and METH have intermediate atmospheric lifetimes and they are not VOCs nor do 
they deplete the ozone layer. As mentioned in Section 2, PERC is currently 
regulated as a VOC but EPA has proposed exempting it. 

4.1.2.3 CFCs Examples of CFCs that are liquids at room temperature and 
have been used as solvents include CFC-11 and CFC-113. These substances 
have long atmospheric lifetimes because they contain no hydrogen and they 
contribute to stratospheric ozone depletion because they contain chlorine. Their 
production will be banned on January 1, 1996 for that reason. 

The CFCs are very low toxicity chemicals. Like the chlorinated solvents, they have 
high vapor pressures and evaporate readily. They have no flash points because 
they contain fluorine and chlorine. 

4.1.2.4 Corn busti ble Solvents These are high molecular weight organic 
solvents with flash points above about 100’ F, in the combustible range; they are 
therefore less dangerous to workers than the flammable solvents. The flash points 
are higher but the vapor pressure is also lower than the flammable solvents. This 
is an advantage because combustible solvents are less volatile and emissions are 
lower; it is a disadvantage, however, because they do not evaporate readily. They 
require a water rinse or vacuum drying for complete removal; otherwise they leave 
a residue that requires an extremely long time to dry. Members of this class include 
certain terpenes, dibasic esters (DBE), N-methyl pyrrolidone (NMP), glycol ethers 
and alkyl acetates. 
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The combustible solvents do not contain chlorine so they do not cause ozone 
depletion- They do not contain chlorine or fluorine so they do not cause global 
warming. They have short atmospheric lifetimes and they are regulated as VOCs. 
These chemicals, because they are new, are relatively unscrutinized for their 
human health and environmental effects. 

4.1.2.5 HCFCs The hydrochlorofluorocarbons or HCFCs contain chlorine and 
fluorine and they have fairly long atmospheric lifetimes so they cause ozone 
depletion and global warming. They are slated to be banned because of their 
ozone depletion potential. They are similar to CFCs except they contain hydrogen. 
The presence of the hydrogen causes them to break down more readily in the 
lower atmosphere and they have shorter atmospheric lifetimes than the CFCs. 
They therefore contribute less than the CFCs to global warming and ozone 
depletion. Nevertheless, because they do contribute to ozone depletion, they are 
slated to be banned sometime in the next century. 

Three HCFCs -- HCFC-141 b, HCFC-123 and HCFC-225 - are liquids at room 
temperature and have been examined for solvent applications. Two of these 
HCFCs -- HCFC-123 and HCFC-225 - have toxicity problems and one of them -- 
HCFC-141 b -- has a higher ozone depletion potential than TCA. In the SNAP rule, 
described in Section 3, EPA has banned the use of HCFC-14lb in solvent cleaning 
applications because of its high ozone depletion potential. 

4.1.2.6 HFCs The hydrofluorocarbons or HFCs contain no chlorine so they 
do not cause ozone depletion. They do contain fluorine and they have fairly long 
atmospheric lifetimes so they contribute to global warming. Because they contain 
hydrogen, however, their contribution to global warming is less than that of the 
CFCs. 

There are few HFCs being examined for use in solvent applications; most are 
gases at room temperature. The HFCs, because they contain no chlorine, are poor 
cleaners. They do form blends with other chemicals but the other chemicals they 
may be combined with would have limitations depending on the generic chemical 
class they fail into. 

4.1.2.7 FCs or PFCs The fluorocarbons (FCs), also known as 
perfluorocarbons (PFCs), do not contain chlorine or bromine so they do not deplete 
the ozone layer. They contain -fluorine but no hydrogen so they have extremely 
long atmospheric lifetimes. They are very strong global warming gases and are 
likely to be regulated in the future for. this reason. EPA has limited their use in 
solvent cleaning applications under the SNAP rule because of their global 
warming capability. 

The PFCs are very poor cleaners. One process being offered is a mixture of a PFC 
with a combustible solvent. The addition of the PFC suppresses the flammability of 
the combustible solvent. EPA is discouraging the use of this process because 
PFCs are such a strong Greenhouse gas. 
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4.128 BHCS Only one bromohydrocarbon (BHC) is being offered for use in 
solvent applications. Methylene bromide is extremely unstable and is combined 
with a terpene which acts as a stabilizer (see combustible solvents above). EPA 
indicates that methylene bromide’s atmospheric lifetime is long enough for it to 
contribute to ozone depletion. Although the chronic toxicity of the chemical has not 
been examined, it appears to have high acute toxicity. 

4.1.2.9 FlCs The FlCs or fluoroiodocarbons are an emerging class of chemical that 
is just beginning to be examined. These chemicals have no flash points because 
they contain halogens. One FIC, in particular, trifluoroiodomethane, is being ~_~~~- ~~ 
exammecm apotentiat~cteaninga@nt~~- ltis~notcc Whemer the @iimrcaT IS a 
VOC and toxicity testing has not been performed. One CFC manufacturer indicates 
that similar chemicals used as intermediates have proven to be extremely toxic. 

4.1.3 Characteristics of Generic Chemical Classes Table 4-l shows 
the generic chemical classes and certain of their characteristics. These 
char&teristics are predicted based on the rules of the game. The flammable and 
combustible solvents which do not contain halogens all have flash points. The 
flammable solvents have high vapor pressures and evaporate readily; the table 
indicates they are volatile. The combustible solvents, because they have low vapor 
pressures, are not volatile. Flammable and combustible solvents are VOCs. They 
do not cause ozone depletion or global warming and they are generally good 
cleaners. 

All other chemical classes listed in the table contain halogens so they have no 
flashpoints. They have high vapor pressures and are classified as volatile. Some 
of the chlorinated solvents are classified as VOCs. Members of the other classes 
have relatively long atmospheric lifetimes so they are not VOCs but they do 
contribute to ozone depletion, The long atmospheric lifetimes and the fact that they 
contain halogens also cause them to be greenhouse gases. The HFCs are poor 
cleaners and the PFCs, if used alone, have virtually no cleaning ability. 

4.1.4 Characteristics of Alternative Cleanina Classes Table 4-2 lists 
some of the chlorinated solvents used in cleaning and some of the specific 
chemical alternatives that are being marketed as replacements. It provides a 
comparison of some of their physical, health and environmental characteristics. 
Appendix A also contains a table that specifies and compares certain 
characteristics of the chlorinated solvents and a number of specific alternatives. 

The first column in Table 4-2 gives the PEL, the worker exposure level set by 
OSHA. As mentioned earlier, in general, the lower the PEL, the more acutely toxic 
is the chemical. An NE in Table 4-2 indicates that the chemical is relatively new to 
the market and OSHA has not yet established a PEL When a value is shown in 
parentheses, it indicates that OSHA has not yet set a PEL and the values given are 
those recommended by the manufacturer. The lowest PELs are for 2-butoxy 
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Table 4-l Characteristics of Generic Chemical Classes 

WI 
N 

Flammable 
Solvents 

Combustible ’ 
Solvents 

Chlorinated 
Solvents 

CFCs 

HCFCs 

IPA, Acetone 

Terpenes, 
DBE, NMP 

CT;TCE, 
PERC,TCA 

CFC-I I ,CFCY 13 

HCFC-123, 
HCFC-14ib,HCFC-225 

Yes Yes 

Yes No 

No Yes 

No Yes 

No Yes 

Yes 

Yes 

Some 

No 

No 

No 

No 

Some 

Yes 

Yes 

No 

No 

Some 

Yes 

Yes 

Good 

Good 

Good 

Modest 

Good 

HFCs 

FCs or PFCs 

BHCs 

FlCs 

HFC-43-10 

Methylene bromide 

Fluorolodomsthane 

No 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

NA 

No 

No 

Yes 

NA 

Yes 

Yes 

Yes 

NA 

Poor 

None 

Good 

NA 

NA is not available 
* see text for fullnames of abbreviated names 
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ITCE 50 Yi3S Yes No 6.39 VG --~ I_ S 

~ PERC 25(100) Yesd Yes No 2.59 VG -s I -- S 

METH 500 No Yes No 14.50 VG 
~ mm; -- S 

TCA 350 No Yes No 6.00 VG 0.i 0.026 -- 

CFC-113 1000 No No No 21 .oo M 0.9 1.4 --’ 
I 

d-limonene NE Yes No 117 (0.05) ’ VG ld -m S 

DBE NE Yes No 212 0.009 VG ‘1 -I NT 

NMP NE Yes No 187 0.03 VG ‘7 em R 
I 

2-buloxyethanol 25 Yes Yes 140 0.072 VG -7 em CN 

Acetone 750 Yes No 0 6.06 VG -7 -- IT 

IPA 400 Yes No 72 1.70 G -j -s IT 

HCFC-123 (10) No No No (25) G 0.02 0.017 BT 

HCFC-141b ww No No No (25) G 0.‘15 0.087 -- 

HCFC-225 NA No No No (15) M 0.016.04 0.04-6.06 IT 

HFC-43-10 ww No No No (18) P i- 0.25 U 

Methylene NE No No No NA G 0.117 NA T 
Bromide 

NE indicates that OSHA has not yet set a PEL for the chemical. 
NA indicates the information is not available 
‘Relative to butyl acetate which has been assigned a value of 1. 
Author has estimated values where values appear in parentheses. 

Source: Wolf, 1993/i 994 

b VG is very good; G is good; M 
cS is suspect carcinogen; NT is 

CN is central nervous system 
benign tumors; U is unknown; 

dEPA has proposed exempting 



ethanol, PERC and HCFC-123: As discussed earlier, the PERC PEL may be 
lowered to 25 ppm in the future. The National institute for Occupational Safety and 
Health (NIOSH), the research arm of OSHA, has recommended that the PEL of 2- 
butoxy ethanol be lowered further, to 5 ppm. The value for HCFC-123 was set at 
30 because the chemical caused benign testicular and pancreatic tumors in rat 
toxicity studies. 

The second column indicates whether the chemical is a VOC. MtH, and the 
ozone depleting chemicals and the global warming chemicals (i.e. those with 
longer atmospheric lifetimes) are the only chemicals in the table that are not VOCs. 

The third column indicates whether the chemical is listed as one of the 189 
Hazardous Air Pollutants in the Clean Air Act Amendments of 1990. Only the 
chlorinated solvents and 2-butoxy ethanol are on the list. The other chemicals in 
the table are not listed, not because they are actually safer, but because they are 
relatively new chemicals that have not experienced widespread use. As they are 
more widely used, it is likely that some of these chemicals may be on a similar list 
in the future. 

The fourth column provides the flash point for the chemical. Only the flammable 
and combustible solvents have flash points. The solvents that contain halogens do 
not, as dictated by the rules of the game. 

The evaporation rate relative to butyl acetate, which has been assigned an 
evaporation rate of 1, is given in the fifth column. In some cases, the rate has been 
estimated and the values are shown in parentheses. The higher the evaporation 
rate, the higher the emissions will be during use. The chlorinated solvents - TCE, 
PERC, MtrH and TCA - all have high evaporation rates. CFC-113, the HCFCs 

,and HFC-43-10 have even higher evaporation rates. The flammable solvents -- 
acetone and IPA -- also have high rates. In contrast, the combustible solvents -- d- 
limonene, DBE, NMP and 2-butoxy ethanol - have lower evaporation rates, below 
1. Losses of these solvents in bath cleaning operations will therefore be lower. 

The sixth column provides a qualitative .measure of the solvent strength. VG 
indicates a very good solvent; G indicates a good solvent; M indicates a moderate 
solvent; and P indicates a poor solvent. The chlorinated and combustible solvents 
listed in the table all are strong solvents. HFC-4310 is a poor solvent. 

The seventh column shows the ozone depletion potential (ODP) of the solvent. 
Again, as mentioned earlier, this is a measure of the ozone depletion capability of a 
chemical relative to the ozone depletion potential of CFC-11 which has a defined 
ODP of 1.0. TCA, the CFCs, the HCFCs’and methylene bromide all have ODPs 
because they have relatively long atmospheric lifetimes and contain chlorine or 
bromine. As the rules of the game dictate, HFC-4310 does not have an ODP 
because it does not contain chlorine or bromine. 

HCFC-14lb has an ODP that is higher than the ODP of TCA. Many users are 
substituting the HCFC for TCA. This is not good policy and, in fact, EPA is 
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,>‘C 
I forbidding the use of the chemical in cleaning applications under the SNAP 

Program. 

The eighth column lists the Global Warming Potential (GWP) of the chemicals- This 
is a measure of a substance’s GWP relative to the GWP of CFC-11 which is defined 
as 1.0. Those chemicals with relatively long atmospheric lifetimes which contain 
any one of the halogens, fluorine, chlorine or bromine, are greenhouse gases as 
indicated by the rules of the game. 

The ninth column provides a qualitative measure of the toxicity of the chemical. ‘ftnee~-otttre~~~~~~-~- -~TEr- -m -a-ncf--MEfw--Li- -are suspezt- 
carcinogens, indicated by an S. D-limonene also has given a positive 
carcinogenicity test in male rats. In addition, EPA is concerned about the 
chem.ical’s aquatic toXiCjty. DBE has caused eye probiems at high concentrations 
and EPA has expressed an interest in having it tested for neurotoxicity but, to date, 
no chronic testing has been conducted; NT signifies not tested. NMP has been 
tested and is a reproductive toxin, signified by R. 2-Butoxy ethanol causes central 
nenrous system effects and liver and kidney problems.’ EPA has required testing of 
both acetone and IPA and both chemicals are currently in testing (indicated by lT). 
HCFC-123 causes benign testicular and pancreatic tumors in rats (signified by BT). 
HCFC-225 is undergoing testing but it is known that one of the two isomers that 
makes up HCFC-225 is toxic. HFC-43-10 has unknown toxicity, indicated by U; 
initial toxicity results indicate that the chemical has reasonably low toxicity. 
Methylene bromide is expected to be more toxic than methylene chloride; this is 
indicated with a T. Trifluoroiodomethane has unknown toxicity. 

4.1.5 Other Factors in Evaluatinzl Alternative Chemical Classes Many 
of the alternatives listed in Table 4-2 are being marketed in place of TCA and CFC- 
113 because of the imminent bans: They are being marketed alone and in 
formulations with other chemicals under a variety of tradenames. Table 4-3 lists all 
of the solvents and provides their CAS number and the other chemical or common 
names by which some of them are known. 

As discussed earlier, many users seeking alternatives are confused by the 
literature and claims made by vendors. Using the information provided here, 
Material Safety Data Sheets (MSDSs), and product literature can often be used to 
determine the identity and characteristics of the major ingredient in a formulation. 
For instance, the chemicals that are identified as HAPS in Table 3-3 often will be 
listed under the “hazardous ingredients” section of the Material Safety Data Sheet 
(MSDS) for solvent formulations containing the chemical. Those that are not listed 
are .either thought to be less toxic (IPA and acetone), are relatively unscrutinized 
(the combustible solvents, HCFC-225, HCFC-43-10 and methylene bromide) or are 
too new to the market (HCFC-123 and HCFC-141 b). In years to come, as more is 
known about them, they, too, may eventually be listed. 

1 \ . ,. 

MSDSs containing “non-hazardous” chemicals will not list the chemicals under 
“hazardous ingredients.” In some cases, the MSDS or the product literature will 
identify the chemical even if it is not required. The HCFCs, in some cases, are 
listed on the MSDS even though they are not required to be listed. In certain 
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Table 4-3 Identification Methods for Potential Alternatives In Cleaning 

TCE 

‘ERC 

METH 

TCA 

SFC-113 

j-limonene 

DBE” 

NMP 872504 

2-butoxyethanol 111762 

Acetone 67641 

IPA 67630 

HCFC-123 306832 

HCFC-141 b 1717006 

HCFC-225b NA 

HFC-43-10 NA 1 ,l ,1,2,3,4,4,5,5,5decafluoropentane 

Methylene bromidt NA dibromomethane 

79016 

127184 

75092 dichloromethane 

71556 methyl chloroform 

76131 

5989275 

1119400 

EE: 

l Combination of three dibasic esters 
b Combination of. HCFC-225 ca and HCFG225cb 
NA is not available 

1 1 2-trichloroethylene 
trkhloroethene 

tetrachloroethylene 
tetrachloroethene 

1 ,1,2-trichloro-1,2,2-trifluoroethane 
freon 113, FC-113 

Dimethyl Gluterate 
Dimethyl Adipate 
Dimethyl Succinate 

;-KK$ I-2-pyrrolidinone 
Iy 

ethylene glycol butyl ether 
eth lene glycol monobutyl ether 
EGLE 
butyl cellosolve 

propyl alcohol 

1 ,l dichloro-2,2,2-trifiuoroethane 
drchlorotrifluoroethane 

1 ,l dichloro-1 -fluorethane 
drchlorofluoroethane 

1.1 dichloro-2,2,3,3,3gentafiuoropropane (c5 
1,3dichioro-1 ,I ,2,2,3qentafluoropropane (Ct 
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instances, other types of information can be used to identify the chemical. For 
example, if the literature indicates the formulation has a citrus odor, then d- 
limonene is probably present. If it indicates a pine odor, then it is likely to be a 
pine- rather than citrus-based terpene. 
classified as combustible solvents. 

These pine-derived terpenes are also 

Products are being marketed that are mixtures of substances shown in Table 4-3. 
In some products, for instance, methylene bromide is combined with a terpene that 
apparently acts as a- stabilizer. One MSDS for this product does not list the 
ingredients and, in fact, does not accurately list the decomposition- products-; it 
I~~~~-~~~~~pro~~~t~~~~decomposition are carbon dioxide and water when 
bromine gas or hydrogen bromide, which are very toxic, would be generated as 
well. In another case, a combination of a PFC and a combustible solvent is being 
marketed; since it is not required, these materials are not listed under “hazardous 
ingredients.” 

Many distributors of products containing flammable or combustible solvents claim 
their products are “ozone safe.” This is self-evident, of course, since these 
materials contain no chlorine or bromine and have short atmospheric lifetimes. 
Indeed, their short atmospheric lifetime is the characteristic that makes them a 
VOC. Distributors of CFC-113, TCA and the HCFCs might very well make the claim 
that their chemicals are not VOCs. This claim is also self-evident. 

i’ Because of processing requirements, users may want to identify an alternative that 
will dry quickly without leaving a residue before it goes on to the next step in the 
production process. This would eliminate from consideration the combustible 
solvents because they have low evaporation rates. As discussed later, there are 
methods of removing or drying the combustible solvents more rapidly. 

Users who need to remove a large amount of grease or oil would want an 
alternative that is a faiily strong solvent. Such users would not want to consider 
HFC or PFC alternatives as viable candidates since they are very poor solvents. In 
contrast, certain users might have a precision cleaning operation where sensitive 
parts require particulate removal. In such cases, the HFCs might make suitable 
cleaning agents. 

4.2 Methods of Employing Chemical Alternatives 

The equipment and methods of optimally employing the alternatives to chlorinated 
solvents have been the subject of intense work over the last several years. 
Because chlorinated solvents have been used so widely, the equipment for 
cleaning had been designed with their characteristics in mind. Now, with the 
impending bans of TCA and CFC-113, vendors had an incentive to examine 
alternatives and to devise equipment with which they could be used and methods 
by which their features could be optimized. For each alternative class, these are 
discussed below. 

As described in Section 3, in California, the regulations are especially stringent. In 
some cases, firms will not be able to adopt some of the alternatives easily and 
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others may not be able to adopt them at all. The regulatory requirements that 
accompany each of the alternatives are described here to provide guidance to 
users concerned with implementation. In many cases, the regulatory constraints 
may be prohibitive and the user should consider other alternatives that can be 
more readily implemented. 

4.2.1 Flammable Solvents There are two definitions of “flammable.” One 
of these, a chemical that has a flash point of 100” F or below, is used by local fire 
departments. Another, a chemical that has a flash point of 140’ F or below, is used 
in RCRA to define ignitable hazardous waste. The former definition of the term will 
be used here. 

Flammable solvents cannot be used alone in vapor degreasers. Ignition or 
combustion occurs if fuel (in this case, the flammable solvent) is heated in the 
presence of oxygen. The boiling point of the solvents -- which must be achieved in 
a vapor degreaser -- is higher than the flash point. They would spontaneously 
ignite before the boiling point was reached. For this reason, it is dangerous to heat 
the solvents at all. In this light, flammable solvents are almost always used at room 
temperature, either in small baths, remote reservoir cleaners or in handwipe 
applications. 

Commonly used flammable solvents include IPA, methanol, acetone, MEK and 
mineral spirits. Fire departments have strict regulations on the storage and use of 
these solvents and they generally forbid the use of large baths of the solvents 
without certain safety features. In some cases, equipment manufacturers introduce 
nitrogen, an inert gas, into the closed cleaning system. The nitrogen displaces 
oxygen and ignition, because no oxygen is present, is no longer possible. Such 
equipment is then referred to as “inetted.” 

IPA, methanol and acetone are often used in small containers for dipping parts. 
Acetone, because it contains a ketone group, is a stronger cleaner than either of 
the alcohols. It is more effective in removing resin-like contaminants. IPA, because 
it has a lower vapor pressure than acetone, takes longer to evaporate but it still 
evaporates quite readily. Chlorinated solvents are used today in cold cleaning 
bath applications. In some applications, the flammable solvents may be technically 
suitable alternatives. For instance, acetone has solvency similar to that of MtlH 
and it might be a viable technical alternative. As discussed in Section 2, however, 
air district regulations may not allow the substitution depending on the application. 

TCA and CFC-113 are the chlorinated solvents most often used in so-called 
handwipe applications today. The other chlorinated solvents, because of thejr low 
PELs, are more dangerous for workers- Of the flammable solvents, ‘IPA, acetone 
and MEK are commonly used in handwipe applications. Small containers of the 
solvents are used with rags or cotton swabs to do touch-up work on parts. In some 
cases, the solvents are used to wipe down large or small parts prior to coating or 
adhesive application. 
application equipment. 

In other cases, they are used to clean coating or adhesive 
IPA ‘is also often used to rework printed circuit boards. 

Again, the flammable solvents, with some compromises, are likely to be suitable 
technical alternatives in handwipe applications. As discussed in Section 2, 
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! \ however, the stringent regulations on the flammable solvents because they are 
high vapor pressure VOCs make them difficult to use. 

Mineral spirits are most often used in remote reservoir cleaning units for heavily 
oiled parts. The units are constructed with a sink, a drain and an application wand. 
The solvent is applied to the part and the excess solvent and oil fall into the sink 
and enter the drain, which is connected to a drum of waste solvent. Natural gravity 
separation allows the contaminants to separate from the solvent and travel to the 
top of the bath. The cleaner solvent is continuously pumped from the bottom of the 
tank until the entire solution is “spent“ or too contaminated for further use.- -Then ~~~-~~-~~ 
w~~~tispicked~~~an~~r~~~~d~~n a penodic(~monthly or quarterly) basis. 
In certain cases where chlorinated solvents are currently used to remove heavy oil 
from parts, mineral spirits may be a viable technical alternative. 

In electronics, TCA and CFC-113 are commonly used, in combination with a small 
amount of alcohol, to remove flux from printed circuit (PC) boards. One alternative 
option being offered by vendors is to use pure IPA for this use. In general, the 
boards require spraying to ensure that the flux is adequately removed from under 
the components so a later failure will not occur. Again, as mentioned earlier, using 
a flammable solvent like alcohol in a spray system is very dangerous and the 
equipment must be inet-ted and should be placed in a remote location. Another 
option is to use terpenes in conjunction with a water rinse. The equipment for use 
with terpenes is also inerted for safety reasons. Terpene cleaning is discussed in 
more detail under the section on combustible solvents below. 

The flammable solvents are all classified as VOCs. In one case, a petition has 
been submitted to EPA to exempt acetone from VOC regulations. In testing and 
atmospheric modeling, results suggest that acetone is no more reactive than 
ethane which is the cutoff EPA uses for classifying chemicals as VOCs. EPA plans 
to publish a proposal to exempt acetone in June, 1994 in the Federal Register. ff 
the chemical is exempted by EPA, it must also be exempted by each individual air 
district in California. 

Several issues arise in the regulatory arena when a firm attempts to convert from a 
chlorinated solvent to a flammable solvent. As described in Section 3, in a 
California air district, a firm will have to go through New Source Review (NSR) to 
effect the conversion. In most cases, NSR requires that VOCs be used in 
conjunction with Best Available Control Technology (BACT) and that emissions 
offsets be provided. Most air districts specify controls for cold cleaning equipment 
that must be met to satisfy BACT requirements. In handwipe applications; some air 
districts do not permit the.operations (e.g. SCAQMD) and some grant permits for 
whole facilities that include handwipe operations (e.g. Ventura APCD). 

In many cases where a facility is converting from an exempt chemical like TCA, 
CFC-113 or MtrH to a VOC, there will be emissions offset requirements. That is, 
the increase in VOC use may have to be offset by an equal or a larger decrease in 
VOC use. This offset may come from another process within the facility or it may be 

. purchased from, a second party interested in selling excess emissions. As 
discussed in Section 3, most local air districts have rules that specify equipment 

59 



standards and the VOC content of the solvents that are allowed in operations. 
Depending on the location of the facility, a particular alternative may not meet the 
rule requirements. 

Conversion to flammable solvents will also have to be approved by local fire 
department officials. Storage and usage requirements will have to be met. In 
some cases, nitrogen inerting or isolation may be necessary to protect workers 
adequately. 

The flammable solvents, because they have flasti points below 100” F, must be 
disposed of as hazardous waste. In handwipe applications, since these solvents 
are generally listed materials under RCRA (Fool or FOO2), the rags and cotton 
swabs must also be handled as hazardous waste. 

4.2.2 Combustible Solvents The combustible solvents, as defined here, 
have flash points above 100’ F. These solvents are generally fairly new to the 
market and have not been used widely. Historically, there was no need for them 
because users generally employed either the chlorinated or the flammable 
solvents which have more desirable technical characteristics. The combustible 
solvents have lower vapor pressure than the chlorinated or flammable solvents. 
This is an advantage in that emissions of the solvents are lower than emissions of 
chlorinated or flammable solvents. The lower evaporation rate can be a technical 
disadvantage, however, when a part needs to be completely dry to move on to the 
next operation immediately. 

Combustible solvents that are currently being offered include dibasic esters, N- 
methyl pyrrolidone, certain terpenes, alkyl acetates, various mineral spirits and 
combinations of these materials. All of these solvents are classified as WCs. 
They are often touted by the vendors as being “largely non-VOCs.” This is a 
meaningless categorization. What is really meant is that the solvents have lower 
vapor pressures and they evaporate less readily. In certain applications,. their 
emissions would be lower than the flammable or chlorinated solvents. 
Nevertheless, they are 100 percent VOCs. 

These solvents are technically suitable alternatives to chlorinated solvents in cold 
cleaning bath applications. In some cases they are used alone and the part is 
dipped in the tank and the contaminants are removed by the combustible solvent. 
If the part is required to be dry immediately, the combustible solvents may not be a 
technically suitable alternative since they take much. longer to evaporate. Methods 
of removing the solvents more rapidly are available. They include rinsing the part 
with water to displace the combustible solvent or using an air or vacuum dryer to 
dry the solvent from the part. 

Combustible solvents are also technically suitable as alternatives to chlorinated 
solvents currently used for vapor degreasing. Currently, When chlorinated solvents 
are used, the parts emerge from the degreaser clean and dry. Combustible 
solvents cannot be boiled because the flash point is lower than the boiling point; 
like flammable solvents, these solvents would self-ignite before the boiling point 
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was reached. The combustible solvents generally leave a residue on the part 
because of their low evaporation rate. 

A new cleaning system -- called semi-aqueous cleaning -- has been devised to 
minimize the disadvantages of the combustible solvents. It involves heating a bath 
of the combustible solvent somewhat, but well below the flash point. The part is 
immersed in the bath or sprayed with the pure solvent to remove the contaminants. 
The part is then passed through an air knife to remove some of the solvent. lt goes 
on to the next bath which is an emulsion of the solvent and water. The part is then 
rinsed in one or more baths of water to remove the combustible solvent from the 
pa& -Pma~ ~~~frorrrthe-pa~~~n~-al-or~~alr or rnti$irGSdrjGr~ 

- ~~~~~~_*~~ 

PC board defluxing, which is currently performed with TCA and CFC-113, can 
utilize the semi-aqueous process. The first bath, in this case, generally includes a 
high pressure spray of the solvents. Because they are combustible, the solvents 
are subject to spontaneous explosion if an ignition source is present. To avoid this 
problem, the equipment has been designed to include nitrogen inerting systems. 

Another method of using the combustible solvents in place of the chlorinated 
solvents in vapor degreasing is to use them alone without the water. The part is 
dipped in a heated bath or sprayed and then vacuum dried to remove the residue 
of the solvent. 

In handwipe operations, the combustible solvents pose some technical problems. 
Because of the low evaporation rate of the solvents, they will leave a residue in 
remote reservoir or wipe cleaning. For some parts this may not matter; for example, 
some outs of mineral spirits are combustible solvents and they are used in repair 
and maintenance cleaning to remove gross oil. It is not necessary to have a 
residue-free part. In other cases, where the substrate is being prepared for coating 
or adhesive application, the part must be residue-free. In these cases, a second 
wipe operation, either with a dry cloth or a water-wet cloth, will be necessary. This 
can double the time to perform the operation which may not be acceptable to all 
firms. 

An important regulatory issue arises with the use of the combustible solvents. 
When RCRA was first written, many of these solvents were not used widely. As a 
consequence, they are not listed under RCRA as hazardous wastes. The flash 
points of many combustible. solvents are above 140” F, the cutoff level for 
characteristic ignitable hazardous waste. Unless the contaminants removed in the 
cleaning process are hazardous waste themselves, the combustible solvents do 
not have to-be disposed of as hazardous waste. 

This poses a policy issue. Many of these solvents, as discussed earlier are either 
known to be toxic or are unscrutinized and may be found to cause problems at a 
future date. Baths of the solvent and rags containing the solvent can be disposed, 
of as sanitary waste or they may simply be poured into the sewer. These practices 
are not responsible, but they may be legal. 
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A related problem is that the combustible solvents are generally not included on 
other lists of toxic or hazardous chemicals. Most do not appear, for instance, on the 
CAA HAP list or on the SARA Title III list. Neither do they appear on California’s 
Proposition 65 list or the Toxic Hot Spots list. For example, EPA has released a 
report designating NMP, a combustible solvent being marketed heavily, as a 
reproductive and developmental toxin. Even so, it does not appear on RCRA or 
any Federal or California list of hazardous or toxic chemicals. Yet the chemical can 
be poured into the sewer or disposed of in sanitary landfills. 

As discussed in Section 3, certain air regulations do affect the combustible solvents 
since they are all VOCs. lf a firm converts from an exempt solvent, like TCA or 
CFC-113 to a combustible solvent, local air district regulations may require offsets. 
Depending on the rules of the local air districts, the solvents may not be allowed to 
be used in certain applications. For example, SCAQMD Rule 1171 would forbid 
the use of any of the combustible solvents in substrate surface preparation 
processes that are part of a manufacturing process because the VOC content of all 
of them exceeds the allowable level of 70 g/L. 

Other air district regulations for bath cleaning operations have certain requirements 
that must be met. These rules generally have not been revised to accommodate 
the transition away from ozone depleting and chlorinated solvents. For example, 
the rules may require equipment containing the combustible solvents to have a 
particular freeboard height or a refrigerated freeboard chiller. Much of the 
equipment appropriate for use with these solvents has .not been designed with 
these requirements in mind. 

4.2.3 HCFCs As discussed earlier, three HCFCs that are liquids at room 
temperature are suitable for solvent applications. These include HCFC-141 b, 
HCFC-123 and HCFC-225. Early on, these solvents were thought to pose great 
promise as alternatives to the chlorinated solvents. Because they do not have flash 
points, they can be used in vapor degreasing processes as well as cold cleaning, 
printed circuit board defluxing and wipe cleaning operations. They have high 
vapor pressures, like the chlorinated solvents, which means they evaporate readily. 
HCFC-14lb and HCFC-123 have good solvent cleaning capability whereas 
HCFC-225 has a more gentle solvency, like CFC-113. 

The cleaning equipment proposed early on for these solvents was designed to be 
lower emitting than the equipment used with the chlorinated solvents. The boiling 
points of HCFC-141 b and HCFC-123 are very low and the solvents would be more 
expensive than the other chlorinated solvents. Thus, there was effort devoted to 
designing equipment to minimize emissions. The equipment included very high 
freeboards, triple refrigeration coils and various other additions that would reduce 
evaporative losses. 

The promise for the HCFCs has now dimmed and it is unlikely that any of the three 
solvents will be used in solvent cleaning applications in the U.S. HCFC-141 b has 
an ozone depletion potential that is higher than that of TCA and production of the 
latter chemical is slated to be banned on January I, 1996. lt did not seem 
reasonable to allow users to replace one chemical with another that had a higher 
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“, ozone depletion potential. EPA’s SNAP regulation forbids the use of HCFC-141 b 

in virtually all cleaning applications. Furthermore, because of its high ozone 
depletion capability, production of the chemical will be banned altogether in the 
year 2003; after that date, it cannot be produced for use in refrigeration or foam 
applications either. 

The HCFCs, because they would eventually have widespread use, were tested 
voluntarily by the producers for toxicity. HCFC-123, in the chronic toxicity tests, 
caused benign testicular tumors in male rats and benign pancreatic tumors in male 
and female rats. At that stage, DuPont, the likely major producer of the chemical, 
foweredthe~bte expros~~re~te~eT offhe chemicarto 10 ppm. Thus eff ectrvely 
prevented its sale for solvent applications. More recently, as the toxicity data have 
been examined, the exposure level has been increased to 30 ppm. Nevertheless, 
the producers do not pian to offer the chemical for use in solvent applications. 

.’ 
i, 

HCFC-225 is essentially a drop-in alternative to CFC-113 in terms of its physical 
properties. The chemical is produced as a mixture of two isomers, one of which 
appears to be quite toxic. One Japanese producer plans to go forward with 
manufacture of the chemical, pending the results of toxicity tests. U.S. producers 
have declined to produce the chemical. It is not clear, at this stage, whether a 
production process that selectively produces the non-toxic isomer is cost effective. 
Commercial production cannot go forward until the toxicity testing is completed and 
the HCFCs are slated to be banned in the next century. Because users must adopt 
alternatives soon due to the pending ban, HCFC-225 is not a good alternative. Its 
gentle cleaning capability makes it a candidate for CFC-113 replacement but it 
does not have strong enough solvency to replace the other chlorinated solvents in 
most applications. 

4.2.4 HFCs The HFCs, unlike the HCFCs, do not deplete the ozone layer 
since they contain no chlorine or bromine. Because they contain fluorine, however, 
they do contribute to global warming. As discussed below, the presence of the 
hydrogen atom in the chemical shortens the lifetime of these chemicals 
substantially and they are much lower than the lifetimes of the FCs, which contain 
no hydrogen. 

The HFCs, also because they contain no chlorine, are poor cleaning agents. 
Nevertheless, they do have some cleaning capability and they are likely to be used 
in certain niche applications. For instance, in cases where displacement drying is 
needed, the HFCs would be suitable. In the cleaning of movie film, which employs 
TCA today, an HFC will probably be used. Other precision cleaning uses, like 
particulate removal, may employ the solvent. 

i 

Dupont is pursuing one particular HFC, HFC-43-10, for these applications. Toxicity 
testing is underway and the results should be available in June, 1994. At that time, 
if the toxicity.profile appears to be good, the chemical will become commercially 
available on a larger scale. DuPont has tested the chemical for film cleaning (Wolf 
and Jones, 1993) and it appears to be a viable alternative to TCA. Other testing 
has been conducted and the HFC seems to have applicability in certain specialty 
applications. Other manufacturers are also pursuing other HFCs but they have not 
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been identified publicly. The hydrogen in the HFCs increases the likelihood of 
toxicity and the challenge is to identify an HFC that is a liquid at room temperature 
and has low toxicity. 

HFC-4310 forms azeotropes with several other chemicals which, in the 
combination, could improve the cleaning capability. However, most of the 
chemicals it would be combined with are flammable, combustible or chlorinated 
solvents, and the resulting combination would have the limitations of these latter 
chemical classes. lf the HFC were combined with alcohol, for example, the 
presence of the HFC might suppress flammability, depending on the amount of 
alcohol present, but the alcohol is still a VOC. 

The HFCs are obviously not listed wastes under RCRA. Neither do they fall into the 
category of a characteristic waste. Thus, unless the contaminants that are removed 
are hazardous wastes, the spent chemical can be disposed of as sanitary waste. 
Again, this is probably not good public policy and the State should move to rectify 
this issue. Because the HFCs are expensive, recyclers will probably be willing to 
pay users a large fee for disposing of the chemical. They may be recycled and sold 
back into the market and this may be the mechanism for ensuring that proper 
disposal occurs. 

As described in Section 3, the government has adopted the Climate Change Action 
Plan that will limit the growth in global warming emissions. lt is so far a voluntary 
plan but the environmental community is committed to making it mandatory. lt is 
likely that emissions of global warming gases will be restricted and/or taxed in the 
future. A tax on global warming gases would likely be set according to the global 
warming capability of the particular gas. For HFCs which have relatively low global 
warming potential compared with the FCs, the tax will be lower. Nevertheless, 
because the price will rise to discourage use of the chemicals, they should be used 
only where other options are unsuitable and they should be controlled well. 

4.2.5 FCs The FCs or PFCs are fully fluorinated chemicals. Since they 
contain no hydrogen, their atmospheric lifetimes are very long. Whereas the CFCs 
have atmospheric lifetimes of about 100 years, the FCs have atmospheric lifetimes 
of 3,000 to 5,000 years. The major disadvantage to the use of these chemicals is 
that they will probably be regulated. Again, as discussed above, the form of the 
regulation is likely to be a tax. This tax will probably be very high for the FCs since 
it will be set according to the global warming potential of the chemical. 

Another strong disadvantage of the FCs is that they are very poor cleaners, much 
poorer even than the HFCs. They may have potential use in drying or certain 
specialty applications but they are unlikely to be good replacements for the 
chlorinated solvents in most applications. 

The PFCs, like the HFCs, are not listed or characteristic hazardous wastes under 
RCRA. They can be disposed of in sanitary landfills if they contain no hazardous 
contaminants. Again, because of the expense of the solvents, proper handling 
practices may become routine. Recyclers are likely to find the chemicals desirable. 
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4.2.6 BHCs Only one bromohydrocarbon, methylene bromide, is being 
marketed as a potential solvent. The chemical is being combined with a terpene 
and it is referred to as a “brominated terpene.” The terpene apparently serves as a 
stabilizer for the methylene bromide, The mixture is volatile and does not have a 
flashpoint; in principle, it could be employed in existing vapor degreasers. 

According to EPA, methylene bromide has an. ozone depletion potential of 0.17, 
which is higher than that of TCA (SNAP, 1994). The chemical is also quite toxic 
and, in fact, is more toxic than methylene chloride, which is a suspect carcinogen. 
Under the SNAP Program, EPA plans to forbid its use as an alternative~to_CF~~rl~l~3~ a~~~~T-CA-Because~~of~it~~high~~ozone~~depletion :entia, and its toxicity. It is not 
likely that the chemical will be used in the future for this reason. 

4.2.7 FICs Ffuoroiodocarbons as a chemical class are being investigated for 
their potential as solvents. All of those being evaluated are straight chain 
compounds that are fully fluorinated except for one iodine atom. Those that are 
liquids at room temperature and might therefore be considered as solvents include 
the two-carbon chain and higher members of the class. The FlCs have no 
flashpoints and the group investigating them is testing their cleaning capability 
alone and in combination with other flammable and combustible solvents. 

The group that is marketing the chemicals claims that the FlCs have short 
atmospheric lifetimes of about two days and that, because of the short atmospheric 
lifetimes, they do not contribute to ozone depletion or global warming. They also 
claim that the FlCs are not VCCs because iodine has been shown to decrease 
lower atmospheric ozone (Nimitr, 1993). Even if this were the case, it would not 
mean that the radical formed after removal of the iodine atom was not 
photochemically reactive. The group apparently has not submitted a petition to 
EPA for exemption from smog regulations. 

The toxicity of the FlCs has not yet been examined. One source (DuPont, 1994) 
indicates that molecules with this structure were evaluated in the 1980s and that 
they showed substantial toxicity. This issue will have to be investigated before the 
chemicals are brought to market. 

Not enough is known about the toxicity, cleaning capability or properties of these 
solvents to speculate on the regulations that might affect them or the end uses 
where they might be employed. Presumably these issues will be resolved over the 
next several years. 

4.3 Other Solvent CIasses and Class Combinations 

A variety of other chemicals and combinations of chemicals are potential 
alternatives to the chlorinated solvents. These include monochlorotol- 
uenes/benzotrifluorides, volatile methyl siloxanes (VMSs) and PFC/combustible 
solvent combinations. Each of these chemicals and the processes for using them 
are discussed below. 
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4.3.1 MonochlorotoluenesIBenzotrifiuorides Monochlorotoluene (MCT) 
actually consists of three isomers, including parachlorotoluene, orthochlorotoluene 
and small amounts of metachlorotoluene. These and two other chemicals, 
parachlorobenzotrifluoride (PCBTF) and 3,4-dichlorobenzotri-fluoride (DCBTF), are 
being marketed as replacements for chlorinated solvents (Ostrowski; 1993). The 
atmospheric lifetimes of the solvents are being investigated to evaluate whether the 
chemicals should be classified as VOCs. 

Some of the chemicals are flammable and the producer has added small amounts 
of PERC to certain of the formulations to reduce,flammability. The chemicals have 
not been tested for chronic toxicity and they are currently undergoing short-term 
toxicity testing. Their structure, however, indicates that toxicity could prevent them 
from being marketed. EPA’s SNAP rule lists these chemicals as pending 
substitutes; the Agency will rule on the acceptability after the toxicity testing results 
are available. 

4.3.2 Volatile Met hvl Siloxanes VMS fluids are being offered as cleaning 
agents for precision cleaning applications. They are apparently technically 
suitable for removing cutting fluids, greases and silicone fluids. The VMSs have 
either a linear or cyclic structure containing silicon. The VMSs are flammable or 
combustible and they are less aggressive solvents than CFC-113 (Burrow, 1993); 
as a result, they have poor cleaning capability and they,would not be suitable as 
replacements for TCA and the other chlorinated solvents in demanding cleaning 
applications. Their primary facility would be in precision cleaning and drying tasks. 

Studies conducted at UC. Riverside indicate that the atmospheric lifetime of the 
VMS fluids ranges from 10 to 30 days. Dow, the producer of the VMSs, has 
petitioned the EPA to exempt the chemicals from VOC regulations. Generally 
chemicals must have atmospheric lifetimes of at least 2 months to qualify for 
exemption. Unless or until they are specifically exempted, the VMSs must be 
considered to be VOCs. 

4.3.3 PFWCombustible Solvent Combinations This mixture is used in 
a cleaning process described as Advanced Vapor Degreasing (AVD). The process 
has been designed to minimize the disadvantages of the two components. The 
PFC used in the process is a six carbon straight chain fully fluorinated chemical 
that has no flash point. lts cleaning capability is very poor. tt is combined with a 
combustible solvent in a proportion that renders the combination nonflammable. 
The combustible solvent performs the required cleaning and the PFC displaces the 
combustible solvent (which does not evaporate readily), leaving a clean and dry 
surface. 

This combination solvent is being marketed for use in existing and modified vapor 
degreasers; it is a potential alternative to the chlorinated solvents in vapor 
degreasing applications. It apparently can be heated to its boiling point since it is 
not flammable. It is not clear whether the mixture is a true azeotrope; that is, a 
solution where the composition of the liquid and vapor is identical. If it is not a true 
azeotrope, there could be selective evaporation of the more volatile component - 
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i in this case, the PFC -- leaving a combustible solvent at a temperature that exceeds 

its flash point. This would be a dangerous situation. 

The disadvantage of this blend is that the PFC is a strong global warming gas with 
an atmospheric lifetime of some 3,000 years; it is likely to be regulated eventually 
for this reason. The EPA SNAP rule restricts PFC uses to certain applications. 
The combustible solvent, like other combustible solvents, has a flash point and is a 
VOC; it also has unknown toxicity. Because one of the components is a VOC, an 
air district permit may be difficult to obtain in most areas in California. The 
combination is probably not classified as hazardous waste unless the 
xSnt~- ~3hat -have- been removed-are so c&ssifled. The blend --is- very 
expensive and, unless it is used in very tight equipment, would be a very high cost 
option. 
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SECTION 5: 
PROCESS ALTERNATIVES TO CHLORINATED SOLVENTS 

There are a variety of alternative processes that can be substituted for chlorinated 
solvents in cleaning applications. Some of these processes are applicable to only 
a very small portion of the market. They are discussed here and their advantages, 
disadvantages and applicability are presented. 

5.1 No Clean Technologies 

This category includes a range of different methods and technologies that make 
cleaning unnecessary. Generally, these techniques are process specific and 
careful matching of characteristics or process control is required. lt is likely that 
there are many more operations that could utilize these technologies but the option 
is not readily seen and implementing it might require substantial effort. Several 
instances where cleaning is unnecessary are described below. 

51.1 Use .of Fluids Not Requiring Removal An alternative to cleaning is 
to use produtits that have been specifically designed to be compatible with 
subsequent processing steps and not interfere with the operations so the cleaning 
step can be eliminated. Oil based products are available that can be designed to 
be welded over, vaporized in processing or to have paint compatibility. So-called 
vanishing oils are generally based on mineral spirits containing metal working 
additives. The light residue from the lubricant provides short-term rust protection 
and often, the parts can be welded, brazed and painted without cleaning. Some 
water-based lubricants can be painted over without cleaning or they can be put 
through welding and brazing systems without cleaning. There are many 
waterborne paint systems that are compatible with water-based lubricants 
(Landers, 1993). 

This option is technically applicable in cases where oil is added to parts to perform 
certain operations. Whether or not it is technically suitable is obviously case 
specific. Users must be willing to pursue this alternative rather than to assume that 
cleaning is necessary. This method is obviously not suitable for ‘job shop“ types of 
operations where the parts come to the shop containing the contaminants. 

5.1.2 Use of No-Clean FluxThis option is applicable in PC board defluxing 
operations. Today, rosin-based fluxes are often used to prepare the boards for 
soldering. The components are soldered to the boards and the flux is commonly 
removed with either a CFC-113 or TCA formulation containing alcohol. The 
alcohol is necessary since flux is ionic and the solvents, by themselves, would be 
unable to remove it. 

Historically, no-clean flux contained aggressive halide activators that could lead to 
later board failures; users .understandably were cautious about adopting them. 
Today, there are many less aggressive fluxes and they are being adopted 
increasingly. ‘The so-called no-clean fluxes are actually low-solids fluxes which 
contain between about 3 and 5 percent solids. This is in contrast to traditional rosin 

68 



fluxes which contain 25 or 30 percent solids. The thesis is that the low solids in the 
no-clean flux can be left on the board and need not be removed, making cleaning 
unnecessary. 

Many users in the commercial sector are investigating and adopting no-clean 
fluxes. They have been difficult to use since stringent process control is required. 
However, many of the‘ bugs have been and continue to be worked out. Many 
industry experts believe that the future of PC board manufacturing lies in the use of 
no-clean flux. The major resistance to adopting the flux comes from the military 
sector which -is often stiff- wedded to the useof~ -rosin baseddfl_ux- with solvent 
cleaning. As this sector shrinks, the trend to no-clean is likely to become more 
pronounced. 

5.1.3 Fluxless Solderlnq A new technology called ROSA (reduced oxide 
soldering activation) is being investigated; its use would eliminate the cleaning 
requiremen? for PC boards (Hwang, 1994). One of the major reasons flux is added 
to boards is to prevent oxidation of the tin, tin/lead or copper surfaces. With the 
ROSA technique, the oxides are removed by processing them in an aqueous 
solution containing highly reducing vanadous ions that can be continuously 
regenerated by an electrochemical process in a closed-loop system. No flux 
residue needs to be removed and cleaning is unnecessary. This technology is still 
in the development stage. 

I ”  Another emerging technology, PADS (plasma assisted dry soldering), uses fluorine 
I radicals to remove surface oxides of the boards (Hwang, 1994). The source of the 

fluorine is either carbon tetrafluoride or sulfur hexafluoride. The fluorine free 
radicals react with the oxides, forming a passivation film. As the solder melts, the 
film breaks apart, exposing the clean metal substrate that is now ready for wetting. 
This process, like the ROSA process described above, makes flux application and 
cleaning unnecessary. 

5.1.4 Not Adding Contaminants Some processes can be accomplished 
without the addition of the contaminants that later require removal. Each process 
must be examined on a case-by-case basis to determine whether it can be 
changed sufficiently to make cleaning unnecessary. 

In one case, for instance, a firm was joining a backing to a PC board metal heat 
sink. The backing was used to hold the sink steady during the stamping process 
and to prevent damage to the table underneath. A vapor degreasing process was 
the next step and it separated the backing from the stamped sink. When the 
assemblies were put on the coffee maker in the facility, the backing readily 
separated from the sink. It was concluded that the heat from the vapor in the 
degreaser was separating the backing from the sink and that a small oven could 
replace the large degreaser. 

i 
I.” 

5.1.5 Vacuum Deoiling In this process, oil is removed from parts by 
placing them in a vacuum chamber with hot walls (Littlefield, 1991). The chamber 
is evacuated to remove oxygen and to degas the oils. It is then backfilled to a low 
vacuum -- in the 50 to 100 mm Hg range -- with nitrogen or another inert gas. An 
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internal gas circulator is used to heat the parts by forced convection heating from 
the preheated chamber shell. After the parts reach the required temperature, the 
chamber is evacuated to IO to 30 mm Hg. lt is then backfilled with nitrogen or 
another inert gas. The parts are unloaded and put back into production. 

The oil vaporizes from the part surfaces as the chamber pressure is reduced. It is 
drawn out the vacuum line to an oil condenser which is later heated, driving off the 
oils. The oils can then be reused or sold .back to the supplier. 

The vacuum deoiling method is suitable for parts contaminated with grease and oil. 
lt may not be suitable for parts that have additional or other contaminants. 
Although this process eliminates the need for cleaning, the capital investment in 
the required equipment can be quite high. Both horizontal and vertical design 
chamber configurations are available. 

5.2 Cleaning With Other Media 

In some instances, solid media or inert gases can be substituted for traditional 
solvents for cleaning. 

52.1 Absorbent Cleaning This’technique involves using absorbent media 
rather than solvents for removing oils from parts. Boeing has been investigating 
various media, including wheat starch, walnut hulls, corn cobs, rice hulls and 
sponge jet foam, for removing machining and forming lubricants and hydraulic fluid 
from aluminum parts. The method uses, in some cases, a blast cabinet to apply the 
media. The work is on-going and the initial effectiveness was less than anticipated 
(Golden, 1993). 

5.2.2 Swercritical Carbon Dioxide This method utilizes carbon dioxide 
at its supercritical point (very high pressure) to remove contaminants from parts. At 
the supercritical point (31’ C and 74 bars pressure), carbon dioxide - normally a 
gas at room temperature and pressure - exhibits liquid-like densities and liquid- 
like properties. At this stage, it is a good solvent for nonpolar or slightly polar 
compounds. It also has gas-like characteristics which leads to improved mass 
transport and no surface tension. As a consequence, it can penetrate blind holes 
and crevices to effectively remove oils and other nonpolar. contaminants. The 
method has been used for many years in extraction processes including caffeine 
and hops extraction and has, for the last few years, been investigated as an 
alternative to solvents in cleaning. 

The method is not suitable for cleaning parts with hermetically sealed items since 
the high pressures required to achieve the supercritical point crushes them (Ha@ 
1992). Polar contaminants, like solder flux, are difficult to remove with the method. 
In principle, a cosolvent that is polar, like water or alcohol, might be combined with 
the carbon dioxide for polar contaminant removal. The two-component process 
would be very complex, however, and it has not been investigated fully. 
Supercritical carbon dioxide is not suitable for removing particles but liquid carbon 
dioxide may be technically suitable for this purpose (Hale, 1992). 
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Carbon dioxide is compatible with many metals including stainless steel, copper 
and gold, porous metals and silica and alumina ceramics. Compatibility with 
polymeric and composite materials must be determined on a case-by-case basis 
(CF, undated). 

The advantage of the system is that the contaminants are the only remaining 
process residue that require disposal. The carbon dioxide can be separated from 
the oils by pressure control since carbon dioxide is a gas at ambient pressure and 
the contaminants are liquids or solids. The carbon dioxide, free now of the 
contaminants, can then be recycled and reused in the next operation. 

This method is most applicable to cleaning high value, small parts contaminated 
with nonpolar contaminants. lt is only suitable for batch operations since 
pressurized vessels are required. Small systems exceed $100,000 in cost so the 
process must be high value. One application where the process is being 
implemented is for removing organic contaminants from plutonium parts (Hale, 
1992). This method allows the removal of the oil without generating another mixed 
hazardous/radioactive waste requiring disposal. 

5.2.3 Carbon Dioxide Snow Two methods of using carbon dioxide 
snow are possible. The first method uses pressurized liquid carbon dioxide to 
remove sub-micron particles and other contaminants from precision parts and 
assemblies like disk drive components and subassemblies, optics, semiconductors 
and medical devices. I In these applications, the carbon dioxide is passed through a 
specially designed nozzle to create a mixture of dry ice snow crystals and carbon 
dioxide gas. The jet is directed to the surface of the part requiring cleaning. The 
snow crystals sublime (convert to a gas) and the carbon dioxide gas carries away 
the contaminants, leaving no residue. Some of the systems are small, hand held 
manual systems and others are fully automated computer-driven and integrated 
into the process. 

Particles and thin films of hydrocarbon and silicone oils have been successfully 
removed using this technology. The cost of these systems ranges from $1,000 to 
several thousand dollars depending on the complexity of the system required. 

The second method of using carbon dioxide is designed for large, heavily 
contaminated industrial equipment. The&e systems can perform manufacturing- 
related cleaning without disrupting production. In-place production equipment and 
tooling can be cleaned without the need for disassembly. The high pressure units 
designed for this purpose have been used to clean manufacturing equipment like 
robots, rollers, mixers and conveyors; in-place molds; continuous web production 
equipment; and electrical panels and controls (Alpheus, undated). 

There are two possible disadvantages of carbon dioxide snow systems. The first is 
that the technique is line-of-sight so it is not suitable for parts with contaminants that 
must be removed from crevices, blind holes or other inaccessible locations. The 
second is that carbon dioxide, a greenhouse gas, is emitted to the atmosphere. 
The carbon dioxide used in these processes is taken from other processes that 
emit carbon dioxide so use of the method does not increase carbon dioxide 
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emissions. Nevertheless, it is possible that a local air regulatory agency might 
eventually place controls on the level of carbon dioxide emissions under their 
jurisdiction. 

A distinct advantage of the method is that the only hazardous waste resulting from 
the process is the contaminants that have been removed. When liquid solvents, 
water or media are used for cleaning, the cleaning agent can become hazardous 
waste and it will require disposal. In this case, since the carbon dioxide sublimes, 
the only material requiring disposal is the removed contaminants. 

5.2.4 Nitrogen In some cases, hot and/or pressurized nitrogen can be used 
for cleaning in place of solvents. lt is especially applicable when particles or low 
levels of organics require removal from confined spaces like pipes, tubes or other 
assemblies. Chlorinated solvents have commonly been used for flushing in these 
operations. 

One example is the engine testing performed by a large aerospace firm. This firm 
used TCE for flushing .shuttle engines after testing. Many alternatives were tested, 
including water formulations which offered promise. In the end, however, the firm 
was able to demonstrate that heated and pressurized nitrogen was capable of 
removing the organic contaminants that coated the inside of the engine chambers 
as unburned or burned fuel residue (O’Rourke, 1993). Use of nitrogen was a better 
option than water. The nitrogen, since it is a gas, can be easily separated from the 
organic contaminants and these contaminants are the only waste. 

Other examples where this technique might be applicable include tube cleaning 
where particles and organics require purging. An aerospace subcontractor 
historically flushed tubes containing small amounts of oil from the fabrication 
process with CFC-113. After the CFC-113 was used to remove the organics, the 
tubes were dried with nitrogen. Nitrogen alone was found to be a suitable 
alternative for both the cleaning and drying, which allowed the firm to avoid the use 
of water. 

In PC board defluxing, inert gas soldering with nitrogen is increasingly being 
adopted by firms. Flux is generally added to the PC boards prior to soldering to 
prevent oxidation of the board. Inert gas soldering involves using a nitrogen 
atmosphere and only a very small amount of flux to prevent the oxidation. The 
oxygen is evacuated from the system and is replaced with nitrogen; this prevents 
the board from being oxidized during the soldering process. Virtually no flux is 
applied to the board and cleaning of the flux after the process is not necessary. 

52.5 ‘SDectroscoDic Cleaning Methods of cleaning that utilize the 
interaction of light with surfaces are being investigated. Some of these are 
currently being used .in paint stripping applications; they are less appropriate for 
cleaning. Lasers and flashlamps are being evaluated. The principle is that the 
surface contaminants will absorb the light of a particular frequency and the 
substrate material will not. The contaminants absorb the light and decompose and 
the surface is clean. The advantage of this method is that the amount of waste 
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generated, as was the case for carbon dioxide snow, is minimized and limited to 
the decomposed contaminants. 

There are several disadvantages to using this method in cleaning. First, the 
contaminants could decompose to yield harmful materials and worker exposure to 
the dangerous substances would have to be prevented. Second, in certain 
instances, the technology itself would pose a danger. Lasers, for example, might 
have to be used with automated equipment. Third, substrate damage could occur if 
the frequency of the light is not chosen judiciously. Fourth, the technique is a line- 
of-sight method and is not suitable for parts with complex geometries. 
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SECTION 6: 
WATER-BASED CLEANING 

In Section 4.0, a generic classification scheme for evaluating and’ selecting a 
suitable chemical alternative was described. When users are presented with a 
new chemical being marketed by a vendor, that chemical can be placed into a 
generic chemical class. Given a knowledge of the chemical class into which an 
alternative falls, the user will also know many of the properties of the chemical and 
the environmental problems posed by the chemical. The user can then eliminate 
chemicals from further consideration easily or, with a knowledge of the limitations, 
can conduct testing on a limited number of chemical alternatives. 

In most vapor degreasing and cold cleaning applications where chlorinated 
solvents are used today, water-based cleaners are suitable alternatives and 
solvents need not be evaluated at all. In fact, IRTA’s field experience suggests that 
perhaps as many as 95 percent of the bath cleaning operations using chlorinated 
solvents today could be converted to water. In a substantial fraction of the 
handwipe applications, water is likely to be appropriate as well. Because water- 
based cleaners allow users to avoid the use of traditional solvents, they are “better’ 
than chemical alternatives because their use minimizes environmental and human 
health problems. Only in cases where the process is water-intolerant from a 
technical standpoint should chemical alternatives be considered. 

Firms are often reluctant to consider water alternatives. They have used solvents 
for years and they simply do not believe that water -- even with the proper additives 
-- can effectively clean parts. These users are strongly biased in favor .of solvents. 
lf there were a safe solvent with virtually no environmental problems that had the 
physical properties of the chlorinated solvents, then this bias would be justified. 
There is not now and there will not be a “drop-in” solvent alternative. This means 
that a compromise must be made and that compromise might as well be made with 
water. 

There are hundreds and perhaps even thousands of water-based. cleaning 
formulations being offered by vendors. Finns often spend large amounts of time 
and significant resources testing tens or hundreds of water cleaners. This section 
describes a systems approach to choosing a water based cleaning formulation that 
will reduce the number of cleaning formulations that require testing. ft allows the 
user to select only those cleaners that appear to be the most environmentally 
sound and to conduct testing on only a few cleaners. This minimizes the time and 
resources required to. effect the conversion. 

6.1 The Cleaning Process 

In general, users want to remove contaminants of various types from their parts so 
they can perform subsequent operations. These operations include fabricating 
metals, plastics or other substrates, plating, anodizing, them filming, and applying 
adhesive or coating. In other cases, cleaning is the last step in the fabrication 
process before the product is sent’ for display or to customers. Contaminants 
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requiring removal are numerous; they include oils, dirt, grease, flux, particulates, 
fingerprints and metal fines. 

In some instances, as discussed in earlier sections, when users reevaluate their. 
processes, they may find that cleaning is not necessary at all. Some parts that are 
cleaned using solvents today may simply not be dirty; others may require only a 
simple surface wipe with a rag. In other instances, users may be able to adopt 
various other technologies. One example is the use of no-clean flux for printed 
circuit boards. In still other instances, water alone may be capable of cleaning the 
parts sufficiently. The pressure, for exampte,~of- a wet- rag in a~ handwipe operation 
may be adequate to remove particulates from a part. 

In cases where more aggressive cleaning is required, water-based formulations or 
solvents will be required. A genera! ruie is that ‘“like” removes “like.” That is, ionic 
contaminants like fingerprints or flux are best removed with alcohol or water which 
are ionic solvents. Oils, which are organic in nature, are often best removed by 
organic solvents. Water can be used to remove oils, however, if surfactants that 
make the oil and water miscible are added. Wetting agents in water-based 
cleaners will allow the cleaner to penetrate and loosen the bond between the 
contaminant and the substrate by towering the surface tension. Once wetting 
occurs, the oil droplets are coated with a thin film of surfactant which prevents them 
from redepositing on the substrate. Thus water-based cleaning agents can be 
formulated to contain additives that will remove both ionic contaminants and 
organic contaminants. 

6.2 Water Bath Cleaning Processes 

In general, water cleaning bath operations require at least two stages and, in many 
cases, three or more. The first stage is the cleaning step. More than one cleaning 
stage may be required depending on the extent and type of the contamination. The 
second stage is the rinse stage. Because the water cleaning formulations contain 
additives, these additives must be rinsed from the parts. More than one rinse step 
may be required depending on the cleanliness requirements. The third step is 
drying. In some cases, the parts may not require drying if the next processing step 
is aqueous-based, like plating or anodizing. 

Mechanical methods can be combined with water cleaning formulations for better 
effectiveness. lt is the mechanical action in the cleaning process that will help to 
remove particulates and metal fines through displacement. Mechanical action of 
the appropriate kind will also increase the removal rate of organic and ionic 
contaminants. As discussed later, the proper kind of equipment and fixturing for a 
specific operation is essential. 

Five variables are important in the cleaning process The first variable is the 
amount of the concentrate or the additives in the cleaner. The second variable is 
the temperature used in the cleaning bath. The third variable is the cleaning time. 
The fourth variable is the mechanical action used in the cleaning process. The fifth 
variable is fixturin,g. Each cleaning application requires the optimization of these 
variables for the specific process. 
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A typical cleaning process with water would be operated as follows. One part 
concentrate is diluted with ten parts tap water in the cleaning chamber. The 
formulation is heated to between about 110 and 170” F, depending on the soil and 
substrate. The parts to be cleaned are placed in a basket and cleaned. 
Depending on the type of equipment, the parts might be spray-in-atmosphere 
cleaned, submerged and agitated vertically or horizontally or sprayed under 
immersion. The cleaning cycle might take 1 to 10 minutes. The parts are removed 
and placed in the rinse chamber where again, they may be spray rinsed or 
immersion rinsed. This activity may require 3 minutes. The parts may then go on to 
be further processed or they may be dried. A variety of drying mechanisms 
including hot air drying, infrared (IR) drying or vacuum drying are available. 

The rinse bath can generally be plumbed directly to the sewer. The rinse bath 
contains only small amounts of contaminants which have been largely removed in 
the cleaning bath. It also contains only small amounts of the additives from the 
cleaning concentrate. A sanitation permit will most likely be required to release this 
water to the sewer. As discussed earlier in Section 2, the requirements of each 
local sanitation district differ depending on the other streams the POTW is 
receiving. Another option is to use the first rinse as makeup water for the wash 
bath; water evaporates slowly and must be replaced periodically. The second 
rinse can then be used as makeup for the wash bath and so on. Only the final 
rinse, in this case, would be plumbed to the sewer. Yet another option is to close 
loop the rinse bath; this would require filtration. 

The wash bath is used continuously to clean parts. The water cleaning 
formulations used for cleaning parts are generally alkaline; that is, they have a pH 
above 7. When the concentrate in the wash bath becomes depleted, more must be 
added to ensure good continuing cleaning capability. Distributors often supply 
users with a test kit that measures the alkalinity of the wash bath. If the concentrate 
is depleted, the user adds more concentrate to increase the concentration to the 
required pH or alkalinity level. 

As parts move through the equipment, the cleaning formulation eventually 
becomes contaminated. Common contaminants that are removed .include oils of 
all kinds and particles. A filter can be used to remove the particles from the wash 
bath. For many operations not requiring precision cleanliness, an oil skimmer can 
be used to remove the oil from the cleaning bath. Two types are available: a disc 
skimmer and a belt skimmer. If more stringent cleanliness standards for the oil 
must be met, then coalescers, filtration devices or ultrafiltration methods should be 
considered. These methods can be used continuously and the cleaner should be 
tested with the filtration method to ensure that filtration will not remove the active 
ingredients (surfactants, for instance) in the water formulation as the water passes 
through the filter. 

An oil skimmer operates when the cleaning process is not operating. Wrth certain 
water cleaners that are properly formulated, the oil rises to the top of the wash bath 
and the oil skimmer skims the oil from the surface. The oil is placed in a separate ’ 
container, perhaps a drum, and it can be recycled or disposed of as hazardous 
waste. Even with the continuous oil removal, the wash bath eventually becomes 
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i“.- too contaminated for further use. The timeframe varies and can range from 3 
months to a year, depending on the contaminant loading in the particular process. 
At this stage, if the bath is hazardous waste, it should be disposed of properly. 
Generally, the wash bath will be hazardous waste if the pH is very high, if the 
cleaner contains solvent additives that are listed wastes or if the removed 
contaminants are listed wastes. Such cleaning baths rarely contain heavy metals 
which would also render them hazardous waste. 

The cleaning process will vary depending qn the type of equipment and the type of 
processing that the specific operation requires. For example,-~if a ~user has- a 
co~veyoriz~e~tct~~ning UQtJhen the parts move through the wash, rinse and dry 
chambers continuously. The equipment may contain multiple wash and rinse 
stages and ultrasonics or manifolds for fixturing. 

6.3 Handwipe Cleaning Processes 

i 
, 

So-called handwipe operations include traditional wipe cleaning that is performed 
with a cloth, rag or cotton swabs to remove contaminants from a part during the 
manufacturing process or prior to coating or application of an adhesive. lt also 
includes repair and maintenance cleaning that is often performed with remote 
reservoir units today. The part is flushed to remove oil or other contaminants in a 
sink and the contaminated solvent is drained to a waste drum. Water formulations 
can be used for wipe cleaning in many instances. Equipment manufacturers are 
offering plastic or stainless steel remote reservoir units for use with water cleaning 
formulations. 

6.4 Choosinn a Water-Based Cleaner Water cleaning formulations are 
commonly offered in concentrate form. The concentrate contains the wetting 
agents, the surfactants, the builders that give it alkalinity, and other additives 
required for cleaning. The concentrate is diluted with water in accordance with the 
cleaning requirement. Most vendors recommend diluting to a concentration of 3 to 
30 percent, depending on the demand of the cleaning task. For light cleaning 
applications, a solution containing 5 percent of the concentrate may be sufficient; 
for heavy oil contamination or heavy uncured resin residue, a 30 percent solution 
of the concentrate may be necessary. lt is in the users’ interest to dilute the 
concentrate as much as possible so the cost will be lower. 

Many water-based cleaning formulations contain large amounts of solvent 
additives. Common additives include ethylene glycol ethers, propylene glycol 
ethers and terpenes. As indicated earlier, these solvents fall into the “ctimbustible 
solvents” category and are classified as VOCs. Some of the glycol ethers are listed 
hazardous wastes. Terpenes are not listed hazardous wastes because they were 
not employed for cleaning when RCRA was written. 

Certain of the glycol ethers have been found to cause birth defects. Another glycol 
ether -- 2-butoxy ethanol (also called butyl cellosolve) -- that is used widely in water 
based cleaners poses health problems and is likely to be regulated more 

’ stringently in the future. It is on the Hazardous Air Pollutant (HAP) list in Title Ill of 
the CAA Amendments, it,is on the SARA Title III list and it is on the Toxic Hot Spots 
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list in California. The propylene glycol ethers are a new class of glycol ethers and 
the distributors refer to them as the “good” glycol ethers. The reason they appear to 
be “good” relative to the other glycol ethers is that they have not been tested for 
chronic toxicity and there is no requirement for the manufacturers to do so. EPA is 
considering adding the propylene glycol ethers to the HAP list. 

D-limonene, one of the major ingredients of terpene formulations, is sometimes 
employed in water-based cleaners as a solvent and sometimes for aroma. This 
chemical, and indeed all other terpenes, is extremely photochemically reactive. 
Moreover, EPA is concerned about the aquatic toxicity of-the terpene family. The 
chemicals are very biologically active and environmental and human health 
problems.associated with their use may emerge in the future. 

Other “combustible” and “flammable” solvents are often added to water-based 
cleaners to improve their solvent action. Possible additives include NMP, DBE and 
alcohols of various types. Generally, for most cleaning applications, water 
formulations without solvents can be used successfully if the proper concentration, 
temperature, mechanical agitation and fixturing is employed. Thus, there is no 
reason to adopt a water-based cleaning formulation that contains solvents. In fact, 
one of the reasons for choosing a water-based cleaner is to avoid the use of 
solvents. The solvents increase worker exposure, cause smog, may require 
reporting if they are listed chemicals and may cause the spent formulation to be 
classified as hazardous waste. 

Many distributors are offering water-based cleaners with very high pH, above about 
12. Some of these cleaners have traditionally been used for etching and 
brightening applications by platers. They are not appropriate as substitutes for 
chlorinated solvents in the vast majority of cleaning applications. Formulations with 
much lower pH, in the 7 to 11 range, can usually be used effectively. A lower pH 
will reduce worker danger, may qualify the depleted wash bath for sewer release, 
and will keep the bath from being classified as hazardous waste from a pH 
standpoint alone. In California, if a user wants to neutralize an aqueous-based 
hazardous waste (before sewer release or off-site shipment), a hazardous waste 
treatment permit will be required. To avoid these problems and because many 
good, low pH cleaners are available, users should certainly screen out high pH 
formulations and not evaluate them further. 

6.4.1 Cleaner Selection Procedure When firms are evaluating 
alternative cleaners, they should ask the distributor for a Material Safety Data 
Sheet (MSDS). In the case of water-based cleaners, the MSDSs are not 
particularly revealing. They can be used to quickly screen out cleaners that are not 
appropriate, however. To demonstrate how.the screening evaluation might work, 
five MSDSs for aqueous based cleaners are included here. The names of the 
actual products are deleted and the names of the cleaners will be designated as 
Water Cleaning Formulation (WCF)-1 through -5. 

WCF-1 is a multi-metal safe alkaline cleaner. Under the category of “Physical 
Data”, the pH’ of a 1 % solution is listed at 11.9 and the pH of the concentrate is 
listed as greater than 13. This is an extremely high pH and, if the chemical were 
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APPENDIX I Solvents 

DISTRICT RULES 

- A Place For YOUR District’s Rules - 
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Symbols 
189 Federal Hazardous Air Pollutants (Haps) 

600-2,3+ApdxD 

A 
AB 1807 600-2 

INDEX 

C 

Bigger Than Life (BTL) 200 - 13 
Breakdown 500 - 5 
Breakdown and Variances- 500 - 1 
Breakdown, Repaired 500 - 7 
Bureau of Air Sanitation 100 - 2 

Abate Nuisance 500 - 12 
Acetaldehyde 600 - 7 
Acid-Bath 300 - 18 
Adopting and Enforcing Regulations 500 - 1, 11 
Adsorption Systems 300 - 25,26 
Aircraft Manufacturing Facilities 600 - 6 
Agencies 100 - 2 

CAAA Clean Air Act Amendments 600 - 2 
California Air Resources Board 100 - 2 
California Clean Air Act (CCAA) 100 - 7 
California Environmental Protection Agency 

Agitation 300 - 6, 400 - 8 
Air Contaminants - Threatened Release 500 - 17 
Air Mover 400 - 5 
Air Pollution Control District, (APCD) 100 - 3, 

500- 1 
Air Pollution Control Officer, Functions 500 - 15 
Air Quality Management District (AQMD) 500 - 1 
Air Resources Board (ARB) 100 - 3, 500 - 1 
Air Toxic Emissions 600 - 7 
Alternative Solvents, Cleaners 200 - 7, 8 
Alternatives 200 - 1 
Alveoli 100 - 8 

California Health and Safety Code (HSC) 500 - 1 
CAP 100-4 
Capture 400 - 5 
Carbon Absorber 300 - 1 
Carbon Adsorption Systems 300 - 24,300 - 25 
Carbon Monoxide (CO) 100 - 11 
Carry-out Emissions 300 - 27 
Cascade System 300 - 6 
CCAA 100-7 
Checklist 100 - 1, 400 - 1 
Chillers 300 - 24 

Ambient Air Quality Standards 100 - 7, 100 - 13 
Amendments to this Manual 100 - 6 
American Society for Testing & Materials (ASTM) 

300-22 
APCD 100-3 
Appendices, List of 100 - 6 
AQMD 500 - 1 
Aqueous (Water-based) Solvents 200 - 13 
ARB 100-3, 500-l 
Aspirated 300 - 1 
Asthma 100 - 10 
ASTM 300 - 22 
ATCM (Air Toxic Control Measure) 600 - 3 
Authority to Construct 400 - 6, 500 - 1 
Automating 300 - 3 
Average Silhouette Clearance 300 - 21 

Choice of Solvent 300 - 3 
Chromium 600-7 
Circuit Board Cleaners 300 - 18 
Circular Recording Charts 500 - 2 
Clean Air Act Amendments 600 - 2 
Closing Covers 300 - 21 
Coating Operations 600 - 5 
Cobalt 600 - 7 
Cold Air Blanket 300 - 22 
Cold Cleaning 200 - 6, 300 - 1 
Common Solvents 200 - 1 
Compliance Assistance Section 100 -4, 100 - 6 
Compliance Division 100 - 4 
Computerized Database 500 - 2 
Condenser Coils 300 - 24 
Condenser Water Flow Switch 300 - 27 
Conditions for Operation 500 - 2 
Conditions for Permits 500 - 2 
Control Devices 300 -1, 300 - 19 
Control Measure 600 -3 
Control Strategies, Technology 300 - 18 
Converting 300 - 18 

B 
Batch Loaded 300 - 7 
Belt Degreasers 300 - 14 

(EPA) 100-3 

Index - 1 



Conveyorized Degreasers 300 - 6, 
300 - 13,400 - 12 

Conveyors Can Cause Emissions 300 - 29 
Cooling Capacity 300 - 24 
Cooling Coils 300 - 7, 300 - 11 
Covers 300 - 13 
Cross-rod Degreaser 300 - 14 

D 
Dampers 300 - 26 
Decompose 300 - 28 
Degreasing 200 - 6 
Deionized Water 200 - 8 
Department of Pesticide Regulation 100 - 3 
Department of Toxic Substances Control 

(DTSC) 100 - 3 
Desorption 300 - 26 
Dip Tank 300 - 6 
Disadvantages 200 - 3 
Disposal 200 - 15 
District Requirements 500 - 1 
District Source Files 400 - 2 
Document Falsification 500 - 21, 500 - 23 
Downtime Cover 300 - 22 
Drying Tunnel 300 - 12, 300 - 26,400 - 12 
DWR (Water Resources Control Board 100 - 3 

E 
Emission Control Devices 300 - 19 
Emission Reduction 300 - 22 
Emissions 200 - 6,600 - 7 
Emissions Control 300 - 7 
Entry, of a Facility 400 - 3 
EPA Reference Method 9 500 - 4 
Equipment Requirements 400 - 8 
Equipment Breakdown, Malfunction 500 - 5 
Equipment Lists, Check 400 - 2 400 - 3 
Equipment Requirements 100 - 6, 100 - 12 
Etch 300 - 18 
Evaporation Rate 300 - 21 
Excess Emissions 400 - 13 
Exhaust Systems 300 - 13 

F 
Facility Inspection Recordkeeping Requirements 

500 - 2 
Failure to Supply Information 500 - 18 
False Statements 500 - 18 
Ferris Wheel 300 - 14 
Film Coating 600 - 8 
File Review 400 - 2 
Filtering 200 - 15 
Fire 300 -20 
Flames, Flammable Solvents 300 - 20 
Flow Switch 300 - 26 
Flux 300 - 18 
Focus 100 - 1, 100 - 5 
Follow up 400 - 13 
Formulations 200 - 7 
Freeboard 300 - 7,300 - 22,400 - 6, 
Freeboard Ratio 300 - 7,300 - 22,400 - 7,400 -10 
Fusible Link 300 - 20 

G 
General Violations, Civil 500 - 22 
Global Warming 200 - 8 
Guidance Document for Halogenated Solvents 

600-4andApdxE 
Guidelines 400 - 1 
Guillotine 300 - 20 

H 
Halogens 200 - 6 
Halogenated Solvents 600 - 4 
Handling and Moving Parts 300 - 6 
HAP (Hazardous Air Pollutant) 600 - 2 
Hazardous Waste 400 - 12 
Health, Health Concerns 100 - 3, 100 - 8 
Health Information 600 - 8 
Health and Safety Code (HSC) 500 - 1, 500 - 9 
Hoist 400 - 8 
Hooded Booth 300 - 1 
HSC 500 - 1, 500 - 9 

I 
Idling 300 - 22 
Immersing 300 - 11 
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Immiscible 300 - 11 
Information Disclosure 500 - 18 
Innovative Publications 100 - 4 
Innovative Pump 200 - 15 
Inspection Aids 400 - 1 
Instrumentation 400 - 5 
Integrated Waste Management Board 100 - 3 
Internal Drainage Facility 300 - 29 
I*oduc~on 500 - -1 
Inversion Layer 300 - 24 
IWMB loo- 3 

J 
No Entries 

K 
Ketones 600 - 7 

L 
Labeling 100 - 12 
Laboratory 

Equipment 200 - 18 
Test Methods 400 - 14 

Lawrence Livermore National Laboratory 
(LLNL) 200 - 7 

Leaks 300 - 26 
Level Control 300 - 27 
Lip Exhausts 300 - 13 
Listing of the 189 Federal HAPS 600 - 3 and 

Apdx F 
Local and State Agency Responsibilities 500 - 10 
Loss Areas 300 - 26 

M 
MACT (Maximum Achievable Control 

Technology) 600 - 2 
Magnetic Tape 600 - 7,8 
Maintenance 

Cold Cleaners 300 - 3 
Program 500 - 2 

Major Source 600 - 2 
Malfunction 500 - 5 
Manual Amendments 100 - 6 
Material Safety Data Sheets (MSDS) 400 -4 

Methanol 600 - 7 
Methyl Ethyl Ketone (MEK) 600 - 7 
Methyl Isobutyl Ketone (MIBK) 600 - 7 
Monitoring and Recordkeeping 500 - 2 
Monorail Degreaser 3 00 - 14 
Montreal Protocol 200 - 3,200 - 8, 300 - 18 
Most Important Control Device 300 - 19 
Motor Vehicle Pollution Control Board 100 - 2 
M-SDS 100-4 
MVPCB 100-2 

N 
National Emission Standard for Hazardous Air 

Pollutants (NESHAP) 600 - 2,3 
Guidance Document Apdx E 

Negligence, Criminal 500 - 20 
Negligence or Actual Injury, Civil 500 - 23 
Nitrogen Dioxide 100 - 9 
Nuisance 500 - 1 

0 
Occupational Safety & Health Administration 

(OS-IA) 300 - 22 
Opacity Standards 500 - 13 
Open Top Vapor 300 - 7 
Operating Requirements 400 - 6,400 - 8 
Orders for Abatement 500 - 25 
Organic Solvents 200 - 1 
OSHA 300 -22 
Overflow Shutoff 400 - 11 
Overview 
. of Agencies 100 2 - 

of Air Pollution Problems 100 - 5 
Ozone 

Defined and Discussed 100 - 8 
Depletion 300 - 18 
Layer, Upper Atmosphere 200 - 3 
Standard 100 - 7 

P 
Particulate Matter 

Defined and Discused 100 - 10 
Emission Limits 500 - 1, 500 - 4 
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Penalties 
Criminal 500 - 19-22 
Civil 500 - 22-25 

Permit to Operate 400 - 5,500 - 2, 
System 500-13 
Issuance - Requirements 500 - 14 
Suspension 500 - 18 

Phasing Out 200 - 3 
PM10 Standard 100 - 7 
Point of Contaminant Generation 400 - 5 
Post-inspection 400 - 13 
Powered Covers 300 - 13 
Pre-entry and Entry 400 - 3 
Pre-inspection 400 - 1 
Printed Circuit Boards 300 - 18 
Problems 200 - 3 
Processes 300 - 1 
Properties of Common Solvents 200 - 1 
Protective Ozone Layer 300 - 18 
Pump 200- 15 

Q 
No Entries 

R 
Rags, Solvent Laden 600 - 6 
Reasons to Convert 200 - 7 
Recordkeeping 500 - 2 
Records 400 - 5 
Recovery of Civil Penalties 500 - 25 
Recycling 200 - 15 
Reducing Total Emissions 300 - 18 
Retigemnt Chillers, TV 300 - 22-24 
Refrigerated Condenser Coils 300 - 24 
Refused Entry 400 - 3 
Regulation Review 400 - 2 
Remote Reservoirs 400 - 8 
Respiratory Illness 100 - 10 
Right of Entry 400 - 3, 500 - 12 
Ringelmann 500-4, 500-13 
Rule Violations Recordkeeping Requirements 500 - 2 

S 
Safety Switches 300 - 27,400 - 8 
Sampling Techniques 400 - 13 
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Scientific Review Panel 600 - 1 
Short Variance 500 - 8 
Shutoff Control 400 - 11 
Silhouette Clearance 300 - 21,400 - 12 
Six Points of Inspection 400 - 5 
Solder 300 - 18 
Solvent 

Cleaning 200 - 6 
Level Control 300 - 27 
Storage 400 - 8 
Users, Industries 200 - 3 
Waste Handling 400 - 12 

Source of VOC 300 - 18 
Spills 300 - 26 
Splash 300 - 1 
Spray Safety Switch 300 - 27 
Spray Sink 300 - 1,300 - 6, 300 - 11 
State Water Resources Control Board (DWR) 100-3 
Statute of Limitations 500 - 25 
Statutory Authority 100 - 3 
storing 400 - 12 
Strip Charts 500 - 2 
Strip Degreasers 300 - 14 
Submerged Cover 300 - 20 
Subsystem 400 - 5 
Sulfur Oxides 100 - 9 
Sump Heat, Thermostat 300 - 27 

T 
TAC (Toxic Air Contaminant) 600 - l-3 
Technical Review Group 400 - 14 
Test Methods 400 - 14 
Thermostat 300 - 27 
Time to Drain 300 - 6 
Timing 300 - 25 
Tracking Card 100 - 6 
Transport 400 - 5, 400 - 12 
Tunnels 300 - 26 
Turbulence 300 - 26 
Typical Sizes 300 - 11 



U 
Ultrasonic Cleaners 200 - 8 
Ultrasonically Agitated 300 - 6 
Ultraviolet Rays 300 - 18 
Updates for Your Manual 100 - 6 
USEPA 600 - 2 

V 
Vacuum Applications 200 - 8 
Vapor Degreasers 400 - 8, 400 - 10 
Vapor Level Control Thermostat 300 - 27 
Vapor Zone 300 - 7 
Variance - Findings Required 500 - 18 
Vehicle Emission Standards 100 - 2 
Vendor to Service and Recycle 300 - 7 
Verbatim Sections, Health & Safety Code 500 - 8 
Vibra Degreaser 300 - 14 
Violating Order of Abatement 500 - 22 
Visible Emissions 500 - 1, 500 - 3 
VOC 100 - 7,600 - 1 

W 
Waste 

Charging Rate Requirements 500 - 2 
Reservoir 400 - 11 
Solvent 400 - 12 

Water 200 - 3 
Cover 400 - 6 
Flow Switch 300 - 27 
Separator 300 - 11,300 - 24 
Soluble 300 - 26 

Willful Intent, Civil 500 - 22 
Winch Slowly 300 - 7 
Work Load 300 - 3 

X 
Xylenes 600 - 7 

Y 
Yankee Ingenuity 200 - 15 
Yellow-Bellied Sump-Sucker System 200 - 17 

Z 
No Entries 
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