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PERM T BO LERPLATE PROCEDURES FOR
WOOD FURNI TURE MANUFACTURI NG SPRAY COATI NG OPERATI ONS

PURPOSE

To specify requirenents for permt approval for spray booth
coating of wood furniture. This boilerplate applies only to
em ssion units which would have the potential to emt |ess
than 100 tons per year of any air pollutant, and nore than the
exenption levels found in 9 VAC 5-80-11 of State Regul ati ons.
This boilerplate does not apply to PSD or Nonattainnment
permt review.

The boilerplate is neant to provide a guideline for the
m ni mum requirenents of the Departnent of Environnental
Quality. More stringent requirenents may be inposed if
necessary to denonstrate conpliance with the NAAQS or other
speci al requirenments such as 40 CFR 63 Subpart JJ (MACT).

1. REFERENCES
Commonweal th of Virginia Regulations for the Control and
Abat enment of Air Pollution: Part V; Part VIII, 9 VAC 5-80-10.
I11. DEFIN TIONS

The followi ng definitions are for use in this guideline and do
not necessarily have the same neaning in other portions of the
regul ati ons.

construction - fabrication or assenbly of a new em ssions
unit.

modi fication - see the definition of "nodification" under 9
VAC 5-80-10 B.3. of State Regul ati ons.

reconstruction - the replacenent of an em ssions unit or its
conmponents to such an extent that the fixed capital cost of
t he new conponents exceeds 50 percent of the fixed capita
cost required to construct a conparable entirely new unit.

relocation - installation of an em ssions unit that has been
in service at another off-site |ocation.
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wood furniture - as used in these procedures, refers to both
"wood furniture" and "wood furniture conmponents” as defined
bel ow. (Definitions from 40 CFR 63 Subpart JJ (MACT) -
"National Em ssion Standards for Wod Furniture Mnufacturing
Operations".)

- wood furniture - any product made of wood, a wood product
such as rattan or w cker, or an engi neered wood product
such as particleboard that is manufactured under any of
the foll owi ng standard industrial classification codes:
2434, 2511, 2512, 2517, 2519, 2521, 2531, 2541, 2599 or
5712.

- wood furniture conponent - any part that is used in the
manuf acture of wood furniture. Exanples include, but are
not limted to, drawer sides, cabinet doors, seat
cushi ons and | am nated tops.

V. EM SSI ONS CALCULATI ONS

Particulate and VOC em ssions can typically be calculated
using information found on the coating Material Safety Data

Sheet (MSDS). Paraneters such as specific gravity, VOC
content, and weight %solids are normally provided. Al so, the
maj or conponents are usually given in % by weight. In sone

instances, the MSDS is not specific enough, and the
manuf act urer nust supply additional information. Particulate
em ssions should be calculated from weight % solids when
possi ble, and VOC em ssions should be calculated from VOC
content. Renmenber that along with VOC emssions from
coatings, the VOC em ssions from various solvents used as
coating thinners and in spray booth clean-up should al so be
cal cul at ed.

The Uncontroll ed hourly em ssions are typically cal cul ated by
using the maxi mum hourly coating throughput, assum ng no
particulate or VOC controls. The wuncontrolled annual
em ssions should be calculated based upon 8760 hours of
operation, in accordance with John Seitz meno of January 1995.
Al so, a particulate transfer efficiency nust be taken into
consi deration when cal culating uncontroll ed em ssions. The
current agency policy is to base exenptions for surface
coating operations upon these uncontrolled annual emn ssions.
Wiile it is technically nore correct to base this cal cul ation
on the hourly rating of the spray nozzle, this is usually
something that is difficult for the source to supply, and
difficult for the engineer to confirm The Predicted
em ssions are then estimated using operational and design
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constraints such as the permtted operating schedule, the
expected consunption  of the coatings, and control
ef fici enci es.

Particulate transfer efficiencies vary according to the size
and shape of the item being coated, as well as the type of
spray nozzle used. For npbst wood spray coating operations,
when the source cannot provide an estimate and when rel atively
broad, flat surfaces are covered, a 50% particul ate transfer
efficiency is considered average. O course, if the coated
itemis narrow, or has many edges, the transfer efficiency can
drop dramatically. Electrostatic spray coating of wood (e.g.,
wood which has already received a conductive coating) can

yield very high transfer efficiencies, 90% or nore. Al
transfer efficiencies should be docunented by the source when
possi bl e.

Particulate control afforded by cellulose, fiberglass, or
pol yester dry paint filters is assunmed to be 85% unless the
source can docunent or denonstrate otherw se. Control by

water curtain also exhibits a control efficiency of about 85%
The source shoul d docunent these efficiencies.

(Exanpl e Cal cul ati ons)

Assune a coating is being applied in a spray booth to cabi net
faces. The coating contains four listed volatile toxics and
one listed toxic particulate, and has the physical properties
shown (see attached Lotus spreadsheet, converted to W
format). The spray booth emssions are controlled by
fiberglass filters (85%control), and the transfer efficiency
is assuned to be 50%

The em ssions of VOC, particulate, and both volatile and
particul ate toxic species can be estimated in the follow ng
manner :

Uncontrol | ed Em ssions

VOC

Form [gal] x [Ib VOC/gal] = 1b VOC

(1.2 gal/hr)(6.49 I b VOC/gal) = 7.79 |b/hr

(5000 gal/yr)(6.49 Ib VOC/gal)(1 T/2000 Ib) = 16.23 T/yr

Particul ate
Form [gal] x [Ib solids/gal] (preferred) OR [density - |b
VOC/ gal ] x
[1 - transfer eff.] =1b PM
(1.2 gal/hr)(10.3 Ib/gal - 6.49 Ib/gal)(1 - 0.5 = 2.29 Ib/hr
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(5000 gal /yr)(10.3 Ib/gal - 6.49 Ib/gal)(1 - 0.5)(1 T/2000 |b)
= 4.76 T/yr
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Predi ct ed Em ssions

VOC

Form [gal] x [Ib VOC/gal] x [1 - control eff.] =1b VOC

(1.2 gal/hr)(6.49 Ib VOC gal)(1 - 0) = 7.79 | b/hr

(5000 gal/yr)(6.49 Ib VOC/gal)(1 - 0)(1 T/2000 Ib) = 16.23
T/ yr

Particul ate
Form [gal] x [density - Ib VOC/ gal] x [1 - transfer eff.]

Xx [1 - control eff.] =1b PM
(1.2 gal/hr)(10.3 Ib/gal - 6.49 Ib VOC gal)(1 - 0.5)(1 - 0.85)
= 0. 34
| b/ hr
(5000 gal/yr)(10.3 Ib/gal - 6.49 Ib VOCZgal)(1 - 0.5(1 -
0. 85) (1 T/ 2000 Ib) =0.71
T/ yr
Xyl ene

Form [gal] x [density] x [w % Xylene/100] x [1 - control
eff.] =
I b Xyl ene
(1.2 gal/hr)(210.3 Ib/gal)(0.3)(1 - 0) =3.71 Ib/hr
(5000 gal/yr)(10.3 Ib/gal)(0.3)(1 - 0)(1 T/2000 Ib) = 7.73
T/ yr

Tol uene
Form [gal] x [density] x [wt% Toluene/100] x [1 - control
eff.] =
| b Tol uene
(1.2 gal/hr)(10.3 Ib/gal)(0.22)(1 - 0) = 2.72 | b/ hr
(5000 gal/yr)(10.3 Ib/gal)(0.22)(1 - 0)(1 T/2000 |Ib) = 5.67
T/ yr

Met hyl Et hyl Ket one

Form [gal] x [density] x [wt% MEK/100] x [1 - control eff.]
= |Ib MK

(1.2 gal/hr)(210.3 Ib/gal)(0.17)(1 - 0) = 2.10 | b/hr

(5000 gal /yr)(10.3 Ib/gal)(0.127)(1 - 0)(1 T/2000 Ib) = 4.38
T/ yr

Et hyl benzene
Form [gal] x [density] x [wt% Ethylbenzene/100] x [1 -
control eff.] =
| b Et hyl benzene
(1.2 gal/hr)(210.3 Ib/gal)(0.05)(1 - 0) = 0.62 | b/hr
(5000 gal/yr)(10.3 Ib/gal)(0.05)(1 - 0)(1 T/2000 Ib) = 1.29
T/ yr
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Manganese

Form

(1.2
| b/ hr

[gal] x [density] x [w% M1/ 100] x [1 - transfer eff.]
Xx [1 - control eff.] =1b M
gal /hr)(10.3 Ib/gal)(0.03)(1 - 0.5)(1 - 0.85) = 0.028

(5000 gal /yr)(10.3 Ib/gal)(0.03)(1 - 0.5)(1 - 0.85)(1 T/ 2000

| b)
T/ yr

= 0. 058

V. REQUI REMVENTS

A
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Applicability

This boilerplate is applicable to construction,
reconstruction, nodification, or relocation of wood
furniture manufacturing spray booths which have the
potential to emt |ess than 100 tons per year of any air
pol utant, and which are not exenpt frompermt by 9 VAC
5-80-11 of State Regulations. This boilerplate does not
apply to either PSD or Nonattai nnent permt review.

Permt Limts

Permit limts are necessary for each criteria pollutant
havi ng em ssions equal to or greater than 0.5 tons/yr. A
distinction is made in the boilerplate regarding VOC
em Ssi ons: [imts are set both on the anpbunt of VOC
t hroughput for the emssions wunit and on the VCC
em ssions. Permt limts for toxic pollutants shall be
assi gned according to current toxic policy guidance. The
permt should include both short-term (hourly and/or
dai ly and/or weekly and/or nonthly) and annual em ssion
[imts.

Particul ate Em ssions

Al though there is no BACT emission [imt established for
PM from spray booths, an 85% 1| evel of control should be
the m ni rum expected fromfiltration by fiberglass or any
ot her nedia. A scrubbing device or water curtain should
provide a conparable degree of control, or another
control nethod should be used.

An average 50% transfer efficiency should be assuned
unl ess ot herwi se docunent ed. Spray equi pnent types
consi st of: air-atom zed conventional (AAC); airless
conventional (ALC); air-assisted airless (AAL); high
vol une | ow pressure (HVLP); high vol une, stepped down | ow
pressure (HVSDLP); |ow pressure |ow volunme (LPLV); thin
filmatom zation (TFA); and rotary atom zers. The spray
equi pnrent can be wused in an electrostatic, non-
el ectrostatic, manual or automatic node. The type of
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spray equipnent, node of operation, coating type and
spray booth ventilation can cause transfer efficiencies
to vary with values from 40%to 70% The | ow pressure
systens (HVLP, HVSDLP, or LPLV) generally achi eve higher
transfer efficiencies (65%or greater), thus m nimzing

overspray, as conpared to the conventional systens (AAC
or ALC).
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VOC Emi ssi ons
In general, VOC em ssions resulting from the use of
coatings and clean-up solvents in spray booths are not
controlled; however, if a cost effective nethod is
avai l abl e, it should be anal yzed for BACT determ nati on.
In nost cases at the current tine, the economc
considerations of BACT render VOC control strategies
infeasible for emssion wunits represented by this
boilerplate. The boilerplate is, however, tailored for
the case in which a source wishes to nodify an operation
t hat has sonme add-on control device for VOC eni ssions.

VOC em ssions can be mnimzed by one of several nethods.

These include, but are not limted to, the use of |ow
solvent or water-base coatings, the wuse of non-
phot ochem cal |l y reactive coatings, or coating application
by low pressure spray systens, etc.. (See also C
"Particul ate Em ssions" above for discussion of types of
spray systens.)

Toxi ¢ Pol |l utant Em ssions

The nunber and type of toxics em ssions can vary w dely
dependi ng upon the coating being used. The nore common
solvents are to be expected, but various particulate
emssions can result as well. In sone cases,

particul ates having low TLVs may not conply with Rule 5-3
(9 VAC 5-50-160 et seq.), even at 85% control and 50%
transfer. Special notice should be given to the
wat er bor ne coati ngs, because they typically contain VOCs
that are nore toxic. Coatings for wood finishing rarely
contain any heavy nmetal conponents listed on the Priority
Li st of AQP-5. Exenption determ nations as well as
compliance with Rule 5-3 (9 VAC 5-50-160 et seq.) should
foll ow current agency policy and, where applicable, AQP-5
(Air Quality Program Policies and Procedures).

Opacity

Visible em ssions shall not exceed 5 percent opacity.
This condition should apply at all tines, except in the
case of mal functi ons.

Em ssi ons Monitoring (CEVS)

Em ssions nonitoring is generally not necessary for spray
boot h em ssi ons.
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Em ssions Testing

Em ssions testing is not wusually required for spray
boot hs, but the possibility of testing for a specific
criteria or toxic pollutant should not be ruled out.

Trai ni ng, Operation, and Mai ntenance

Al'l spray booth operators must receive training in the
proper operation of the spray booth system and the
pol lution control device. Training shall consist of
review and famliarization of the rmanufacturer's
operating instructions, at a mnimum In addition, the
permttee nmust nmaintain on site operation and mai nt enance
pr ocedur es. These procedures shall be based on the
manuf acturer's recomendati ons, at a m ni num

Notification

The owner or operator of all wood furniture manufacturing
spray coating facilities shall submt notification of the
fol | ow ng:

a. the date of commencenent of construction,
installation, or reconstruction; and
b. the actual date of startup
The notification shall only be submtted to the

appropriate regional office of the DEQ

Recor dkeepi ng

The standard boilerplate condition states that the
permttee should keep any records "necessary to
denonstrate conpliance". At a mninmum records of
mont hl y and annual VOC em ssions (by material bal ance),
including thinning and clean-up solvent, should be

required. Monthly and annual records of any other
pollutant which has a permt limt should also be
required. In the case of nmultiple spray booths, records

of em ssions per spray booth may or may not be necessary
for tracking em ssions.

Reporting

Requirements for reports submtted by the permttee may
vary dependi ng upon the pollutants being emtted and the
conpliance history of the conpany. If a particularly
hazardous conmpound is emtted in significant quantities,
or if one of the NAAQS or a SAAC is approached, the
region may wish to nore closely track certain em ssions
by requiring periodic reports. Annual em ssions of VOCs
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or any pollutant which has a permt |limt my be
required.

Mbdel i ng

There are currently no screening nodels in use at the DEQ
regional offices which are appropriate for nodeling VOC
em ssi ons as ozone. Should such nodel s becone avail abl e,
this procedure allows for their application. Particulate
em ssions should be nodel ed according to the guideline
for nodeling non-PSD sources. Toxics nodeling should be
conducted according to current nodeling policy
gui del i nes.

Permt Approva
Approval authority is given to the Regional Permt
Manager to sign for the Executive Director

KNAGENCY\PROGRAMS\APG-33.DOC
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