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SECTION 1.0

INTRODUCT ION

1.1 PURPOSE AND USE OF THIS GUIDE

This guide has been developed for the purpose of providing assistance to
state and local agency personnel when they are preparing for and conducting
ingpections of surface coating facilities. It is intended for use by field
inspectors and entry-level engineers whose familiarity with surface coating
operations and their emission controls may be limited.

This is not a technical design manual for surface coating processes and
associated emission controls. This guide provides only basic descriptions of
surface coating unit operations and emissions. Its primary focus is on the
capture systems (hoods and ductwork) and control devices (adsorbers,
incinerators, etc.) used to collect and eliminate the emissions from
industrial surface coating processes. However, a detailed presentation of
engineering data and design theory is not provided for these capture/control
systems. Instead, detailed information regarding the purpose, operation and
maintenance of these systems is provided as guidance to an inspector who is
involved in field surveillance and monitoring of sources for continuing
compliance. Guidance is also provided on where to look for and how to
identify existing or potential operation and maintenance problems. It is
stressed that the procedures presented in this guide are for follow-up
inspections related to checking the continuing compliance of a source which
has previously proven compliance with applicable regulations.

The capture/control systems concentrated on in this guide are normally
employed on surface coating operations to reduce the quantity of volatile
organic compounds (WC) emitted to the ambient air from those operations.
Although other pollutants are emitted from surface coating operations, VOC
receive emphasis in this document because their emission from surface coating
operations can be significant and because these compounds are one of the prime
reactants involved in the formation of photochemical oxidants (smog). At
surface coating facilities, VOC are emitted as a result of the intentional
evaporation of solvents from coatings during the application and curing
(drying or hardening) steps in the process.

In recent years, most states have promulgated regulations which limit the
amount of VOC that certain surface coating operations are allowed to emit. In
efforts to comply with these regulations, companies have tried to reduce the
VOC content of the coatings being applied or have installed systems that
capture and eliminate the VOC before they can enter the atmosphere. Some have



employed both approaches in efforts to comply with emission limits. The
procedures for determining that a surface coating operation complies with an
emission limit are too complex to be addressed in this document. Therefore,
emphasis is placed on the mechanical aspects of capture/control system
operation, maintenance, and equipment condition that will allow a qualitative
assessment of compliance status relative to originally pemmitted conditions.

1.2 ORGANIZATION OF THIS GUIDE

This guide consists of five sections and three appendices. The last part
of this section provides background information on industries that perform
surface coating as a major step in their overall production processes.

Section 2.0 presents a general description of the overall surface coating
process. Block flow diagrams illustrate the typical unit operations that are
used to form a surface coating line. The relative magnitude of VOC emissions
from these unit operations are presented.

Section 3.0, Inspection Procedures, and especially subsection 3.2,
Control System Ingpection, is the primary focus of this guide. Equipment used
to capture and eliminate VOC emissions from surface coating operations are
described in detail. The operation and maintenance (0O&1) of these capture/
control systems are discussed and methods of identifying existing or potential
O&M problems are presented. Relationships between capture/control system
effectiveness (reductions of emissions) and O&M activities are discussed.
Procedures are presented which inform inspectors as to why, where, how, and
what to look for so they can conduct a thorough inspection of these
capture/control systems. A description of some basic, often encountered
instruments is presented. Checklists are provided in the text for field use
to guide and aid the inspector in observing and noting the condition and
operation of the capture/control systems. Additional copies of all the
checklists are also available in Appendix C. Section 3 also provides guidance
on preparing for an inspection, surface coating process inspection, and
general plant inspection.

Section 4.0 contains the reference materials used in the development of
this guide. The material presented herein has been purposely written in a
simple and general manner that might mask the true complexity of VOC capture
and control at surface coating operations. Therefore, throughout this guide,
references are made to documents which provide technical data.

Section 5.0 contains a bibliography of references relating to the surface
coating industry, volatile organic compounds, and emission controls. The
surface coating process or control equipment related subjects covered by each
document are indicated.

There are three appendices. Appendix A is a listing of abbreviations
commonly encountered in the surface coating industry or used in reference to
emission controls. Definitions of the abbreviations and other words and terms
used in this guide are provided in Appendix B. Appendix C contains the
checklists discussed in Section 3 of this guide.



1.3 SURFACE COATING INDUSTRIES

1.3.1 General Description

Surface coating involves the application of a wet or dry coating material
to the surface of another material. Steps prior to application include
pruparation of the coating and cleaning of the material to be coated.
Subsequent to the application step, the coated material is exposed to heat,
light, or invisible radiation to dry or cure the coating. Figure 1l-1 depicts
the major steps in the surface coating process.

Coatings are applied to a wide variety of materials (substrates). These
materials include metal, wood, paper, plastic, and cloth. The shapes made
from these materials, and subsequently coated, vary from flat wood panels to
automobile and truck bodies. The composition of a coating is dependent on the
substrate to which it will be applied, the shape of the object to be coated,
and the desired characteristics of the coating once dryed or cured. Likewise,
the method used to apply the coating is related to the characteristics of the
coating and the shape to be coated. The curing or drying method used also
depends on the coating characteristics and the coated object's shape.
Additional information on coatings and application and drying/curing methods
18 given in Section 2.0 of this guide. The point made here is that nearly
every surface coating operation is different.

1.3.2 Surface Coating Industries

Regardless of the large number of different surface coatings available,
some similarities exist when surface coating operations are grouped according
to the products they produce. The U.S. Environmental Protection Agency (EPA)
has used this approach to study different industrial surface coating
categories in its efforts to develop Control Techniques Guidelines (CTG) and
New Source Performance Standards (NSPS) for VOC emissions. Table l-1 is a
list of industrial surface coating categories and the EPA published CTG and/or
Background Information Document (BID) for those categories that are the
results of the EPA's studies. The CTGs and BIDs are excellent references for
those who desire a more industry-specific and detailed discussion of the
surface coating processes than is available in this guide.

Note that the 1l source categories in Table 1-1 are only those for which
the EPA has completed studies. However, the variety of surface coating
operations covered under the Miscellaneous Metal Parts and Products category
gives an indication of the diversity of surface coating operations.

1.3.3 Areas of Commonality

In spite of the diversity of the surface coating industries, there are
areas and operations that are common among them. One obvious area is the
common use of solvents synthesized from petroleum products. Further, most
surface coaters will use one of four general coating application techniques;
roller, dip, flow coat, or spray. Finally, where coating operations have .
applied add-on control technology to reduce VOC emissions, the control system
will be comprised of two major components; a capture system (hooding, ductwork,



SURFACE
PREPARAT ION

COATING
STORAGE

>

COATING
APPLICATION
AREA

COATING
DRY ING/CURING
AREA

COATING MIXING -
& BLENDING

SOLVENT
STORAGE

gr_/

COATED
PRODUCT
"FLASHOFF"!
AREA

Figure 1-1. General steps in a surface coating process.

FINISHED
PRODUCT
STORAGE

-

FINISHED
PRODUCT
""TOUCH-UP'!
AREA




TABLE 1-1.

PUBLISHED EPA STUDIES OF INDUSTRIAL

SURFACE COATING CATEGORIES THROUGH DECEMBER 1981

Category Control Technique Guideline (RACT)® title Background Information Docunent (NSPS) title?
Caos Control of Volatile Organic Baissions from Existing Beverage Can Surface Coating Iadustry - Background Informatioa for Proposed
Stationary Sources - Volume II: Surface Coating of Cans, Standards. EPA-450/3-80-036a. %.S. Environmental Protection Ageancy, Office of
Coils, Paper, Fabrics, Automodbiles, and Light-Duty Trucks. Air Quality Planning and Standards, September 1980.
EPA-450/2-77-008, U.S. Environmental Protection Agency,
Office of Air Quality Planning and Standards, May 1977.
Metal Coils See Cans above. Metal Coil Surface Coating Industry - Background Information for Proposed
. Standards. EPA-450/3-80-035a. U.S. Environmental Protection Ageacy, Office
of Air Quality Planning and Standards, October 1930.
Paper See Cans above. Pressure Sensitive Tape and Label Surface Coating Industry - Background
Information for Proposed Standarde. EPA-630/3~80-003a. U.S. BAviccaaontal
Protection Agency, Office of Alr Quelity Planning and S8candards,
September 1980.
FPadbrice See Cans above. None

Autoaobiles and
Light-Duty Trucks

Metal Purniture

Magnet Wire

Sec Cans above.

Control of Volatile Organic Emissions from Existing
Stationary Sources - Volume III: Surface Coating of
Metal Furniture, EPA-450/2-77-032, U.S. Environmental
Protection Agency, Office of Air Quality Planning and
Standards, December 1977.

Control of Volatile Organic Emissions from Existing
Stationary Sources - Volume IV: Surface Coating for
Insulation of Magnet Wire. EPA-450/2-77-033, U.S.
Bavironmwental Protection Agency, Office of Air Quality
Planning and Standarde, December 1977.

Automobile and Light-Duty Truck Surface Coating Operations - Background
Information for Proposed Standards. EPA-450/3-79-030a. U.S. Environnental
Protection Agency, Office of Air Quality Planning and Standards,

September 1979.

Surface Costing of Metal Furniture - Background Informationm for Proposed

Stendarde. EPA-430/3-80-007a. U.S. Environmental Protection Agency, Office of
Air Qualicy Planning and Standarde, April 1980.

None

(coatinued)



TABLE 1-1 (continued)

C:tegary Control Techiique Culdeline (RACT)? title Sackpreond Infsrzasian Dozument (NSDSY tiilae”
Larze Applianzes Coatrol of Volatile Orsarie Emissions fron Existing None
Szationary Sources - Volume V: 3urface Ccoating of Large
Appliances. EFs=-350/2-77-C36, U.3. onental
noAgen Niflze ¢ Alr G ¥ Plaaning and
, Sccezer . .
¥ezal Parts sad  Contirai »f Volatile Qrganic Zrissions fren Txisti-g Neoua
Producls 3tatiorary Stureas = Vi Vi: Surfice Cnariry of
Miscellaneous al Parts and Products. ZPi-4539/2-73-015.
t.S. Environmental Protection Azen:zy, Office of Air
Quality Standards, June 1973.
Graphic Arts Control of Velatile Organic Emissions from Existing Publization Rotogravure Printing - Background inforaztioa Ior Propreal
(printing) Statisnary Sources, Volume VIII: Graphic Arts - Roto- Standards. EPA-459/3-80-03la. U.S. Environmental Protez:ira Agerty, 2II.ze of

gravure and F.exozraphy, ZPa-450/2-73-033. U.S. Environ- Air Quality Placninz and 3zandards. October 1730.
=ental Protectien Azenzy, Offize of Air Quaiity Planaing
aund Standards. December 1978.

8RACT = Reasonably Available Control Technology.

bIps are typically published in two parts dasignated by lower case "a" or "b" after the EPA report number. The "a" voluma is availabie whea an N5?S I3
propzsed and the "b" volume becomes available after the NSPS has been promulgated. Both volumes should be consulted.



and fans) to collect the VOC emissions at their point of origin in the process
and a control device that prevents release of the captured VOC to the ambient
air. The principal control devices are all based on one of four techniques;
incineration, adsorption, absorption or condensation.

D/ It is because capture systems and control devices are so widely used to
reduce VOC emissions from surface coating operations, regardless of industrial
category, that this guide has been developed. The inspection procedures
presented here apply to any VOC capture/control system since these systems are
bagically the same in all industrial categories. That is, an incinerator
employed to reduce VOC emissions from a can coating line will have common
operation and maintenance requirements with an incinerator on a metal
furniture coating line.



SECTION 2.0

SURFACE COATING OPERATIONS

Although surface coating operations vary substantially, a typical surface
coating process consists of four major steps:

. surface preparation
° coating preparation
° coating application
' curing

The sequence of these operations was presented in Figure 1-1.
2.1 SURFACE PREPARATION

Preparation of the surface to be coated is necessary to ensure proper
bonding between the surface and the coating. The extent of surface
preparation depends on factors such as the condition of the material surface,
the method in which the coating 18 to be applied and the ease with which the
coating will adhere to an untreated surface. Preparation methods include
cleaning and texturing.

Surfaces are cleaned to remove dirt, grease, dust, corrosion and other
contaminants. Common cleaning techniques include degreasing and caustic
washing. The material to be coated may be simply dipped or washed or it may
undergo a more rigorous mechanical cleaning.

Texturing refers to increasing surface roughness, mostly on metal and
wood surfaces. Roughness can be increased in a number of ways including
contact with high-speed abrasives such as sand, grit and shot blasting or by
manual methods such as sanding, scraping and brushing.

After cleaning and brushing a surface is usually rinsed to ensure
complete removal of contamination.

2.2 COATING PREPARATION

Specifications for coating formulations often require the introduction of
additional ingredients prior to application. These additive ingredients



affect certain formulation properties such as viscosity, color and evaporation
rate.  Blending of these ingredients is necessiry in order to ensure a
homogeneous mixture.

2.3 TYPES OF COATINGS

Different types of coatings are used in different surface coating
applications. A typical coating consists of solids (e.g., pigments, metals,
plasticizers) and a carrier (e.g., organic solvents, water). Some coatings
contain no carrier but ugse other methods of dispersing the solids over the
surface (e.g., electrostatic deposition).

The most common coating types are:

° solvent-borne
° water-borne
® powder

. high solids
° prepolymer

Solvent-borne coatings contain mostly volatile organic solvents. Water-
borne coatings contain mostly water with some organic solvent (typically less
than 20 percent by volume) added to enhance evaporation. » 2,3, Powder
coatings use no carrier solvent. They typically consist of thermoplastic or
thermoset powder resins which are electrostatically applied to a surface and
subsequently heated to a molten state. 2

High solids formulations are solvent-borne but have a higher solids
content (typically 60 to 80 percent by volume) than normal solvent-borne
coatings. Prepolymer coatings consist of low molecular weight oligomers or
monomers dissolved in acrylic monomers.<** When the monomers are heated or
irradiated they link together to fomm polymers.z'4 A photosentisizer is
often added to catalyze the crosslinking reactions that take place in the
polymerization process,

2.4 COATING APPLICATION

A majority of coatings are applied to a surface in one of four ways:

° spray
. roller
' dip

. flow



Many variations of these four methods exist. These variations are presented
in Table 2-1. Other coating techniques used less frequently include brush,

tumble, wipe and gas polymerization.

Spray coating involves atomization of the coating mixture into finely
digperged droplets. Both liquids and powders can be applied by a spray.
lilectrostatic spraying is a technique in which the atomized coating droplets
arc electrically-charged and the article to be coated is grounded. The
charged droplets are electrostatically-attracted to the surface where they are
evenly deposited.l Other spray coating methods include airless (hydraulic
pressure) and hot melt.

Roller coating is used when the surface to be coated is a flat and thin
substrate (e.g., adhesive tape, newspapers, wood panels). Rollers are used
for guiding the substrate, applying the coating, and maintaining tension. % 6
Many individual roller coating techniques exist for uses in different
applications, as shown on Table 2-1.

Dip coating is commonly used to coat irregularly-shaped articles such as
appliances, metal furniture and automobile parts. Articles and parts to be
coated are typically attached to an overhead coveyor and lowered into a dip
tank. The parts are then raised out of the tank and the excess coating is
allowed to drip off. Surfaces can also be electrocoated by applying a current
to the dip bath.l,2

Flow coating essentially involves showering the article to be coated.
The article passes under the opening of a trough or tank filled with liquid
coating material. The liquid flows out and ovur the surface. Excess liquid
is allowed to drip off over a drain board.

A surface may require the application of several different layers of
coating for the purposes of protection and appearance. Five sequential layers
which may be applied in a coating process are:

. primer
° sealer
° print

° topcoat
) touchup

The prime coat is applied directly to the prepared substrate. Sealers are the
next coat(s) and are used to develop thickness. Any printing or lithography
is applied on top of the sealer. The topcoat or finish coat is the final
layer and is almost always for appearance. If a finigh is marred in any way
it will receive final touchup coating where required.7 Not all coating
operations perform these steps; some apply only a primer and topcoat while
others apply only one coat (e.g., printing).

10
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TABLE 2-1. COATING APPLICATION METHODS
Spray Roller Dip Plow Miscellaneous
e atomized air e direct roll e electrodeposition o flow e brush
e atomized airles e reverse roll e dip and squeeze e curtain e tumble
® electrostatic e blade e electrostatic fluidized bed e wipe
e powder e knife e hot melt e gas polymerization
e air knife
e gravure
. lithographic
° flexographic
e die fount;in
° fibrous belt
e metering rod
¢ puddle
e kiss-roll
e meniscus
. size press
° nip roll
e calendar
e cast

Source:

Reference 7



The number of times each layer is applied %s a function of the wear and
tear the object will experience during its use. For example, a coating
that will be exposed to a marine enviromment will consist of more layers than
a coating applied to wood furniture. Many coating facilities also purchase
precoated material which reduces the number of layers which must subsequently
be applied.?

2.5 CURING

Curing of a coating 1is performed to either:

. dry the coating by evaporation of the solvent
) remelt the coating and cover scratches, streaks and bubbles, or
° polymerize a prepolymer coating

Different curing methods are used as a result of the desire to dry the
coating as quickly as possible without causing deterioration. The most common
forms of curing are:

Oven baking - the article or substrate passes through an oven where a
heat source evaporates the solvent. Forced hot air is the usual heat
source. Other heat sources are radiative types; infrared, ultraviolet
and electron beams. Ovens can be either single or multipass and

frequently have zones of varying temperature to ensure uniform drying.

Flashoff - an area of elevated temperature which precedes an oven in many
facilities. A flashoff area allows solvent to slowly vaporize from the
coating film. This helps prevent "popping'" of the coating during baking.

Air drying - used for articles too large to fit in an oven (e.g.,
industrial, construction and transportation equipment) or for articles
which contain heat sensitive materials. Air drying is typically
performed in an open room.

Usually the coated material will be passed through a curing step after
each subsequent application of coating. The curing method may be different
for each of these curing steps in the overall surface coating process.

Most curing is performed on a continuous basis (e.g., on a conveyor belt)
although some articles, such as wood furniture, must dry for long periods of
time.

2.6 EMISSION SOURCES

Most of the pollutants in a coating application operation are emitted
from application and curing of the coating. Table 2-2 lists typical sources
in each category. Other emission sources include storage and handling,
coating preparation, and equipment cleaning. Figure 2-1 displays the sources
of VOCs in a typical coating operation.

12



el

FROM
SURFACE
PREPARATION

vocC

!

APPLICATION
—<
SPRAY
voC voC
T T
DIP FLASHOFF CURING
AREA | OVEN

¥

ROLLER

A

FLOW

Figure 2-1. VOC sources--typical coating operation.

FINISHED
PRODUCT



TABLE 2-2. EMISSIUN SOURCES 1IN COA'M (NG OPERATIONS

Application Curing Other
e primary e flashoff e equipment cleaning
e sealing e oven e surface texturing

e printing e air drying e coating blending
e topcoat e coating storage

] touchup

The relative magnitudes of emissions will vary according to the type of
coating process. Some facilities experience greater emissions from the
application and flashoff areas while others have greater emissions from
" curing. Table 2-3 provides a relative breakdown of emission source magnitude
for several coating operations.

TABLE 2-3. RELATIVE EMISSION SOURCE MAGNITUDEL» 9,10,11

Percent emissions by source

Coating operations Application and flashoff Curing

Metal Cans 40 60
Large Appliances 64 36
Metal Furniture 50 50
Miscellaneous Metal 69 31

Parts and Products

Coating facilities must dilute VOC emissions with excess air for two
reasons:

l. To reduce the possibilities of explosions or fire.

2. To maintain VOC concentrations below the level determined to cause
adverse health effects in humans.

14



Insurance companies typically require that coating facilities maintain VOC
concentrations in the air below 25 percent of the solvents' lower explosive
limit (LEL). Occupational safety standards often require an even lower
concentration, particularly when a solvent is thought to pose significant
adverse health effects. Some newer coating lines are allowed to

operate with higher VOC concentrations (up to 50 percent LEL for oven exhaust
only). This is only permitted if the facility performs continuous
concentration monitoring and installs alarms and automatic shutdown devices.?

Even coatings which contain little or no organic solvent can produce some
form of emissions such as:

. Electrodeposition - although these are mostly waterborne coatings,
the formulations often contain amines which cause odors and visible
emissions when incinerated.

° Prepolymers - these emit volative monomers during curing.

° Powder coatings - these emit volatile monomers during the
crosslinking reaction.

Other pollutants which can be emitted from coating facilities include
particulates from sanding operations and combustion products (NOy, SOj)
fron direct-fired curing ovens.

The diversity of surface preparation, coatings, coating application
techniques and curing methods makes it impossible to present all combinations
that will be encountered during an inspection. A brief description of all the
possibilities in these areas has been presented to make the inspector aware of
the range of choices available tu the plant personnel. The inspector should
have a basic understanding of why the various operations are being undertaken,
so that questions in these areas can be geared to those items which will
affect VOC release, such as "what is the specific VOC content of that
coating?" and "is the coating applied by spray (which tends to release more
VUC per item coated) or dip?" A knowledge of the types of coating and curing
techniques used in a facility is especially helpful in ascertaining how the
VOC are captured and controlled, once they are deposited on a surface.

Certain application techniques are usually associated with specific hood
designs, and being able to recognize the method of coating application will
guide you to the collection hood being used to capture the VOC. The types of
capture systems used in surface coating facilities will be discussed in the
next section.

15



SECTION 3.0

INSPECTION PROCEDURES

3.1 PREINSPECTION PROCEDURES

A certain amount of preparation prior to am inspection is always
advisable. The preinsgpection procedures suggested here are intended as
general guidelines on how to prepare for and begin the inspection of a surface
coating operation. However, the procedures are only suggestions; you must
become familiar with and follow the procedures established by your agency at
all times.,

It is important to remember that you represent your entire agency at all
times during the inspection. The legal authority that you represent during
the inspection will depend on your agency's enabling legislation. Make
certain that you are aware of the limits of your authority. Both your agency,
and you personally may be liable for your statements or actions while in the
presence of a source's representatives or on a source's property. Do be
professional, courteous and cooperative. Do not offer opinions or make
statements in areas where you have limited experience or knowledge.

As stated in the Introduction, these procedures are for continuing
compliance inspections. These are inspections of sources which have
previously proved initial compliance with regulatory emission limits by
installing air pollution control systems and/or modifying processes. A
properly conducted continuing compliance inspection will, at a minimum, allow
a qualitative comparison of present equipment operation and condition to the
initially permitted conditions.

3.1.1 File Review

The first step in preparing for an inspection is a review of all
information available in your agency's files on the surface coating operation
that you will be inspecting. Efforts invested in reviewing the available
information will reduce your onsite field time because you will know exactly
what information you must collect.

First, conduct a general review of the documents on file. Note records
of citizen complaints, previous inspection reports, and equipment
malfunctions. Look for plot plans which show the layout of the facility, the
location of equipment, and identification of emission points. You should be
able to locate documents that provide specific design and operation data for
processes and control equipment.

16



Next review the data specifically to detemmine the process or control
equipment parameters that affect emissions from each emission point. For each
emigssion point, the source should have either done something (process
modification, control equipment installation) or submitted something (stack
test, material balance) that would establish initial compliance with emission
limits. The documentation that the source submitted to support its claim of
compliance should contain the detailed information you need to familiarize
yourself with the process and control equipment. However, there will be much
more Lnformation than you need for the purposes of a continuing compliance
inspection. You should concentrate on those specific values of process or
control equipment operation parameters that can influence emissions. Section
3.2 of this guide identifies key data that you should review.

You may wish to summarize some of the data or previous inspection
information so that you will have it available during your inspection. You
will have a clearer idea of what that information might be once you have read
Section 3.2 and reviewed the inspection forms/checklists there and in Appendix
C. Regardless of whether you bring notes or other information with you on
your inspection, you should be aware of the following information once you
have completed the file review.

1. The emission points and the relative magnitude of their emissions.

2. The specific steps the source has taken at each emission point to
comply with emission limits.

3. The key parameters that affect emissions from each emission point at
the source. N

4, The processes or process areas at the source.
5. The results, recommendations, or conclusions of previous inspections.
6. The history of citizen complaints against the source.

7. The history of process or control equipment malfunctions that have
caused increased emissions.

For each capture system and control device installed on a surface coating
operation, the specific information with which you should familiarize
yourself, in detail, is presented in Table 3~1. If any of these items of
information are not available from the file you shculd make a note to obtain
it during your inspection.

3.1.2 Repulation Review

As you reviewed the source file you may have noticed reference to
specific regulations that apply to the emission points at the source. Review,
in particular, those regulations that apply to the emission of VOC from
surface coating operations. Discuss the regulations with experienced
personnel at your agency to make certain that you understand what they say,
how they are applicable, and how they are interpreted.
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TABLE 3-1. SPECIFIC CAPTURE SYSTEM/CONTROL DEVICE DATA

I1.

I1I.

Iv.

GENFRAL

A. Number of coating lines at plant
B.  Number of control systems at plant
C. Major noncoating line related emission sources at plant

SURFACE COATING PROCESS

A. Material being coated

B. Production rate

C. Coating applied

D. Coating application method
E. Coating application rate
F. Drying/curing method

G. Drying/curing temperature

CAPTURE SYSTEM

A. Total number of hoods in each system.

B. Type of hoods

C. Distance of each hood from source

D. Design capture/face velocity at each hood
E. Location of filters

F. Location of dampers

G. Type and location of fan(s) in system

H. llorsepower, voltage, amperage of fan motor
I. Type of fan drive (direct, belt)

J. RPM of fan

K. Design flow rate of system

CONTROL DEVICE

A. Type of control device

B. Inlet pollutant concentration

C. Outlet pollutant concentration

D. Air flow through device

E. Design efficiency

F. Depending on the type of control device, review Tables 3-5
through 3-8

GC. Disposal procedure for pollutant removed from control device
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In addition to regulations that establish emission limits, your agency
muy have regulations that require certain operation, maintenance, record
keeping, or reporting activities. You should also be aware of these and how
they apply to the activities at the surface coating operation you will be
ingpecting.

Finally, your agency may have negotiated certain legally-binding
agreements with the subject source. These agreements are likely to be in
regard to issues unique to the activities at the source. They may allow the
source some leniency from the strict interpretation of a regulation or they
may have established requirements more stringent than a regulation. These
agreements are sometimes called variances, consent decrees, or compliance
schedules. 1f such an agreement exists with the source you will be
inspecting, be certain that you understand it fully before your inspection.

3.1.3 Safety Considerations

The machinery used in a surface coating line has many moving parts. The
movement is often high-speed and noisy. The odor of solvents used as diluents
and cleaners is often noticeable. The first rule for your safety at these
facilities is do not touch, lean on, or stand too close to any of the process
equipment.

The availability of safety equipment for inspector use varies between
agencies. At a minimum, a hard hat, safety glasses, and steel-toed safety
shoes should be part of your equipment compliment. (For your own well-being,
you should consider purchasing and using these items even if your employer
does not supply them.) One or more of these three items are often required
before a company will allow you to enter their process areas. Some companies
will supply you with safety glasses and a hard hat for use during your visit.
However, they are under no obligation to do so and can rightfully refuse or
delay your entry if they require these safety items and you do not have them.

The specific safety rules will vary from plant to plant. You should
discuss safety equipment and procedures when you call to announce your
inspection (see Section 3.1.4). If your inspection is to be unannounced, you
should discuss safety during the preinspection meeting at the plant. In
addition to the risk of personal injury, your failure to comply with a
company's safety equipment and procedure requirements is one of the quickest
ways to destroy a cooperative, working relationship between a source and your
agency.

The following safety measures should be kept in mind while at surface
coating facilities and are also generally applicable to all inspections.

° Do not wear loose clothing. Long-sleeved shirts and long pants made
of heavy material are appropriate. Pay special attention to
drawstrings on jackets.

) Do not carry loose items in pockets - they may fall out when you
bend, twist, or stretch.
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° Do not lean on things, including guardrails, they may not be as
secure as they appear.

° Do not wander around alone. You should insist on being accompanied
by a company employee familiar with plant operating areas.

° Do not touch anything or attempt to operate switches, valves,
levers, etc. without first asking for and receiving permission from
your facility escort. If you see something obviously improper,
bring it to a company employee's attention but do not attempt to
take corrective action yourself.

° Do not ignore warning signs, look for them and do not enter
roped-off areas.

) Do be constantly aware of your footing, your balance, and what is
above and around you. Look and listen continuously. '

° Do keep away from the surface coating equipment. Many times it 1is
automatically controlled and can start without warning. Some parts
operate at such high speeds that they do not appear to be moving.

° Do be courteous to company employees. If you stop to observe
something make sure you are out-of-the-way and in a nonhazardous
spot.

) Do be aware that coating drying/curing operations may employ intense

heat, light or invisible radiation. Approach the equipment
carefully and employ protective equipment.

o Do wear ear protection in high noise areas. Remember that other
personnel in the area may also be wearing ear protection and will
not hear you approaching. Attempt to make visual contact on your
approach to avoid startling someone.

3.1.4 Inspection Announcement

[f you desire or are required to announce your inspection in advance, you
should contact the company a few days or a week before the date you plan to
conduct your inspection. The name of the appropriate plant contact should be
available from the file. Make certain that the person with whom you are
making the appointment can arrange for access to the equipment you must
inspect and has the authority to release any data and samples you will need.
You should be somewhat flexible on the exact date of the inspection. If the
appropriate plant contact cannot be available or if the equipment you want to
inspect will not be operating on the day you originally intended to inspect
the plant, you should give serious consideration to rescheduling the
inspection to the earliest alternative date when both the plant contact and
operating equipment will be available.

The following are topics you should cover during your inspection
announcement communication with the plant contact.
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° Establish the date and time of the inspection and the name of the
company representative to be involved.

° Identify the agency personnel who will be conducting the inspection.

) Provide a brief statement on the purpose of the inspection, the
equipment to be inspected, and anticipated data and sample needs.

. Solicit information on required safety equipment and procedures.

) Determine plant entry procedures. Get an explanation of any
documents you may have to sign to gain entry.

' Provide an estimate of how long you think your inspection will take
to complete.

° Confirm directions to the location of the plant or the place where
you will meet the company contacts.

. Solicit information on the company's attitude toward photographs and
the handling of confidential information.

o Provide instruction on who to contact at your agency should the
company be unavoidably forced to request rescheduling of the
inspection.

3.1.5 Pre-entry Observations

Your inspection can (and should) begin before you enter the plant if your
schedule allows sufficient time. The observations outlined here can also be
conducted after the in-plant inspection.

Circumnavigate the perimeter of the plant being careful not to trespass
on either the company's or other people's property. Look for visible
emissions from stacks in the plant and fugitive emissions and odors leaving
the plant property. You can legally read stack opacities without obtaining
permission from the company as long as you are not on the company's property
and provided you can position yourself properly and you are currently
certified to read visible emissions (VE). Take VE readings if you think you
see a potential violation of your agency's regulations. Note the noise levels
around the plant boundary and the proximity of homes, schools, and businesses
to the plant property line.

3.1.6 Plant Entry
You should make every effort to arrive at the gate or front office of the
plant 5 or 10 minutes before your scheduled time. Be sure to call the person

you will be meeting with if you are going to be late.

When you arrive at the gate or front office of the plant, introduce
yourself, present identification, and indicate that you have an appointment
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with the prearranged plant contact. Follow your agency's instructions
regarding the signing of any forms that may limit the company's liability for
your safety or restrict the scope of your inspection.

If you must pass through the plant gate, you may well be dealing with the
plant security guards. Be prepared to respond to their procedures (you may
have to leave matches, lighters, and pipes with them). If their instructions
disagree with verbal arrangements you have made with the company
representative you will be contacting, request that they discuss the matter
with that representative.

If you are conducting an unannounced inspection, access to the plant may
require more time. However, if you are denied entry to all or part of the
facility, regardless of whether the inspection is announced or not, you should
note the reasons for refusal, the name and title of the company official
responsible for the refusal, and the date and precise time of refusal. Notify
your supervisor of the refusal by telephone immediately. Never attempt to
summarize for anyone at the plant the potential legal consequence of the
company's refusal to allow you entry. Let your agency's legal staff handle
the matter.

3.1.7 Preinspection Meeting

It is recommended that some time be spent in a brief meeting with plant
personnel before the actual inspection is begun. The following topics are
suggested for discussion during this meeting.

. State the purpose of the inspection, the equipment to be insgpected,
and the data and samples desired.

. Discuss the confidentiality requirements and procedures of the
company as they will apply to your data collection or inspection
needs.

° Solicit information regarding key personnel or ownership changes

since the last inspection.

[ Review process and control equipment plot plans and flow sheets to
confirm your understanding of current operational equipment and to
identify any changes or modifications in plant operations since the
last inspection.

° Discuss the safety procedures, required safety equipment and hazard
potential of areas you will be entering.

In addition to these topics, you should be prepared to discuss areas of
concern to the plant management, such as:

. Your agency's authority to conduct the inspection.

° The organizational structure of your agency and your place and
function in that structure.
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) The specific applicability of regulatory requirements to the source.
o The purpose or uses for information collected during the inspection.

If you are at all in doubt about the response to a question by plant
personnel, simply state your lack of knowledge regarding the subject. Make
sure you thoroughly understand their inquiry and offer to have a person from
your agency, who is knowledgeable in that area, contact them. If you make
such an offer, write it down in your inspection notes and make sure that the
company is contacted with the information.

3.2 CONTROL SYSTEM INSPECTION

Inspection of a plant's VOC capture and control system should start with
the point of emission and proceed toward the air pollution control device. As
most surface coating facilities will have multiple emission points, you should
personally inspect as many as is reasonably possible. The diversity of
surfaces that are coated, VOC that are used in conjunction with coatings,
methods of coating application, capture hoods and VOC control devices make it
impossible to describe a '"typical' facility that you will encounter in the
field. You must, therefore, assess each individual situation and diagnose the
specific combination of VOC application, capture and control devices that are
installed so as to select which checklist and/or questions are applicable. In
addition, there will be many items that can only be checked when the equipment
is not runoning. No one should reasonably expect a plant to spontaneously shut
down production solely for the purpose of a visual inspection, so observe what
you can given the situation. If you cannot see all parts of a device
directly, ask the Plant Engineer or other company official who is accompanying
you about the item and how it appeared when it was last checked by the plant.
While one aspect of the inspection is meant to update your agency on the
operating and maintenance (O&M) practices of the company, another aspect is
intended to let the company know that you have a direct interest in how and
when they maintain their equipment. In this regard, try to avoid asking
company personnel "Yes'" and '"No" questions. For example, if you ask them 'Do
you lubricate this fan regularly?", they are inclined to answer "Yes,'" whether
they do or not. However, if you ask '"How often do you lubricate the fan?",
they are forced to state their maintenance schedule or admit that they do not
have one. Just asking the question may direct their attention to the idea of
regular maintenance and, for the sake of consistency during future
inspections, make them adopt the frequency they gave you. Remember, the
overall purpose of this inspection is not necessarily to catch the plant
making inconsistent or inaccurate statements, rather it is to direct their
attention to the importance of regular operation and maintenance equipment
ingpections.

To the greatest extent possible, write down all information and
observations you have on the capture and control equipment. Often, the only
way to show that the equipment is no longer controlling VOC effectively is by
the gradual change in various readings and measurements. Data taken today
needs to be compared with last year's data to know if a part is wearing down
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and may no longer be effective. If you can during the inspection, obtain a
copy of all log sheets that the company uses to record various control device
parameters such as temperatures, pressures and flow rates. When something is
unclear or appears to be wrong, say a noisy pump, then ask about it. Find out
about its history, how and when