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 PERMIT BOILERPLATE PROCEDURES FOR  
  WOOD FURNITURE MANUFACTURING SPRAY COATING OPERATIONS 
 
 
I .  PURPOSE 
 

To speci f y r equi r ement s f or  per mi t  appr oval  f or  spr ay boot h 
coat i ng of  wood f ur ni t ur e.   Thi s boi l er pl at e appl i es onl y t o 
emi ssi on uni t s whi ch woul d have t he pot ent i al  t o emi t  l ess 
t han 100 t ons per  year  of  any ai r  pol l ut ant ,  and mor e t han t he 
exempt i on l evel s f ound i n 9 VAC 5- 80- 11 of  St at e Regul at i ons.  
 Thi s boi l er pl at e does not  appl y t o PSD or  Nonat t ai nment  
per mi t  r evi ew.  

 
The boi l er pl at e i s meant  t o pr ovi de a gui del i ne f or  t he 
mi ni mum r equi r ement s of  t he Depar t ment  of  Envi r onment al  
Qual i t y.   Mor e st r i ngent  r equi r ement s may be i mposed i f  
necessar y t o demonst r at e compl i ance wi t h t he NAAQS or  ot her  
speci al  r equi r ement s such as 40 CFR 63 Subpar t  JJ ( MACT) .  

 
I I .   REFERENCES 
 

Commonweal t h of  Vi r gi ni a Regul at i ons f or  t he Cont r ol  and 
Abat ement  of  Ai r  Pol l ut i on:   Par t  V;  Par t  VI I I ,  9 VAC 5- 80- 10.  

 
I I I .  DEFINITIONS 
 

The f ol l owi ng def i ni t i ons ar e f or  use i n t hi s gui del i ne and do 
not  necessar i l y have t he same meani ng i n ot her  por t i ons of  t he 
r egul at i ons.   

 
const r uct i on -  f abr i cat i on or  assembl y of  a new emi ssi ons 

uni t .  
 

modi f i cat i on -  see t he def i ni t i on of  " modi f i cat i on"  under  9 
VAC 5- 80- 10 B. 3.  of  St at e Regul at i ons.  

 
r econst r uct i on -  t he r epl acement  of  an emi ssi ons uni t  or  i t s  
component s t o such an ext ent  t hat  t he f i xed capi t al  cost  of  
t he new component s exceeds 50 per cent  of  t he f i xed capi t al  
cost  r equi r ed t o const r uct  a compar abl e ent i r el y new uni t .  

 
r el ocat i on -  i nst al l at i on of  an emi ssi ons uni t  t hat  has been 
i n ser vi ce at  anot her  of f - s i t e l ocat i on.  
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wood f ur ni t ur e -  as used i n t hese pr ocedur es,  r ef er s t o bot h 
" wood f ur ni t ur e"  and " wood f ur ni t ur e component s"  as def i ned 
bel ow.   ( Def i ni t i ons f r om 40 CFR 63 Subpar t  JJ ( MACT)  -  
" Nat i onal  Emi ssi on St andar ds f or  Wood Fur ni t ur e Manuf act ur i ng 
Oper at i ons" . )  

 
-  wood f ur ni t ur e -  any pr oduct  made of  wood,  a wood pr oduct  

such as r at t an or  wi cker ,  or  an engi neer ed wood pr oduct  
such as par t i c l eboar d t hat  i s manuf act ur ed under  any of  
t he f ol l owi ng st andar d i ndust r i al  c l assi f i cat i on codes:   
2434,  2511,  2512,  2517,  2519,  2521,  2531,  2541,  2599 or  
5712.  

 
-  wood f ur ni t ur e component  -  any par t  t hat  i s  used i n t he 

manuf act ur e of  wood f ur ni t ur e.   Exampl es i ncl ude,  but  ar e 
not  l i mi t ed t o,  dr awer  s i des,  cabi net  door s,  seat  
cushi ons and l ami nat ed t ops.  

 
I V.  EMISSIONS CALCULATIONS 
 

Par t i cul at e and VOC emi ssi ons can t ypi cal l y be cal cul at ed 
usi ng i nf or mat i on f ound on t he coat i ng Mat er i al  Saf et y Dat a 
Sheet  ( MSDS) .   Par amet er s such as speci f i c  gr avi t y,  VOC 
cont ent ,  and wei ght  % sol i ds ar e nor mal l y pr ovi ded.   Al so,  t he 
maj or  component s ar e usual l y gi ven i n % by wei ght .   I n some 
i nst ances,  t he MSDS i s not  speci f i c  enough,  and t he 
manuf act ur er  must  suppl y addi t i onal  i nf or mat i on.   Par t i cul at e 
emi ssi ons shoul d be cal cul at ed f r om wei ght  % sol i ds when 
possi bl e,  and VOC emi ssi ons shoul d be cal cul at ed f r om VOC 
cont ent .   Remember  t hat  al ong wi t h VOC emi ssi ons f r om 
coat i ngs,  t he VOC emi ssi ons f r om var i ous sol vent s used as 
coat i ng t hi nner s and i n spr ay boot h c l ean- up shoul d al so be 
cal cul at ed.  

 
The Uncontrolled hour l y emi ssi ons ar e t ypi cal l y cal cul at ed by 
usi ng t he maxi mum hour l y coat i ng t hr oughput ,  assumi ng no 
par t i cul at e or  VOC cont r ol s.   The uncont r ol l ed annual  
emi ssi ons shoul d be cal cul at ed based upon 8760 hour s of  
oper at i on,  i n accor dance wi t h John Sei t z memo of  Januar y 1995.  
 Al so,  a par t i cul at e t r ansf er  ef f i c i ency must  be t aken i nt o 
consi der at i on when cal cul at i ng uncont r ol l ed emi ssi ons.   The 
cur r ent  agency pol i cy i s t o base exempt i ons f or  sur f ace 
coat i ng oper at i ons upon t hese uncont r ol l ed annual  emi ssi ons.   
Whi l e i t  i s t echni cal l y mor e cor r ect  t o base t hi s cal cul at i on 
on t he hour l y r at i ng of  t he spr ay nozzl e,  t hi s i s usual l y 
somet hi ng t hat  i s di f f i cul t  f or  t he sour ce t o suppl y,  and 
di f f i cul t  f or  t he engi neer  t o conf i r m.   The Predicted 
emi ssi ons ar e t hen est i mat ed usi ng oper at i onal  and desi gn 
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const r ai nt s such as t he per mi t t ed oper at i ng schedul e,  t he 
expect ed consumpt i on of  t he coat i ngs,  and cont r ol  
ef f i c i enci es.  

 
Par t i cul at e t r ansf er  ef f i c i enci es var y accor di ng t o t he s i ze 
and shape of  t he i t em bei ng coat ed,  as wel l  as t he t ype of  
spr ay nozzl e used.   For  most  wood spr ay coat i ng oper at i ons,  
when t he sour ce cannot  pr ovi de an est i mat e and when r el at i vel y 
br oad,  f l at  sur f aces ar e cover ed,  a 50% par t i cul at e t r ansf er  
ef f i c i ency i s consi der ed aver age.   Of  cour se,  i f  t he coat ed 
i t em i s nar r ow,  or  has many edges,  t he t r ansf er  ef f i ci ency can 
dr op dr amat i cal l y.   El ect r ost at i c spr ay coat i ng of  wood ( e. g. ,  
wood whi ch has al r eady r ecei ved a conduct i ve coat i ng)  can 
yi el d ver y hi gh t r ansf er  ef f i c i enci es,  90% or  mor e.   Al l  
t r ansf er  ef f i ci enci es shoul d be document ed by t he sour ce when 
possi bl e.  

 
Par t i cul at e cont r ol  af f or ded by cel l ul ose,  f i ber gl ass,  or  
pol yest er  dr y pai nt  f i l t er s i s assumed t o be 85%,  unl ess t he 
sour ce can document  or  demonst r at e ot her wi se.   Cont r ol  by 
wat er  cur t ai n al so exhi bi t s a cont r ol  ef f i ci ency of  about  85%.  
 The sour ce shoul d document  t hese ef f i c i enci es.  

 
( Exampl e Cal cul at i ons)  
 

Assume a coat i ng i s bei ng appl i ed i n a spr ay boot h t o cabi net  
f aces.   The coat i ng cont ai ns f our  l i s t ed vol at i l e t oxi cs and 
one l i st ed t oxi c par t i cul at e,  and has t he physi cal  pr oper t i es 
shown ( see at t ached Lot us spr eadsheet ,  conver t ed t o WP 
f or mat ) .   The spr ay boot h emi ssi ons ar e cont r ol l ed by 
f i ber gl ass f i l t er s ( 85% cont r ol ) ,  and t he t r ansf er  ef f i ci ency 
i s assumed t o be 50%.  

 
The emi ssi ons of  VOC,  par t i cul at e,  and bot h vol at i l e and 
par t i cul at e t oxi c speci es can be est i mat ed i n t he f ol l owi ng 
manner :  

 
Uncontrolled Emissions 
VOC 
For m:   [ gal ]  x [ l b VOC/ gal ]  = l b VOC 
( 1. 2 gal / hr ) ( 6. 49 l b VOC/ gal )  = 7. 79 l b/ hr  
( 5000 gal / yr ) ( 6. 49 l b VOC/ gal ) ( 1 T/ 2000 l b)  = 16. 23 T/ yr  

 
Par t i cul at e 
For m:   [ gal ]  x  [ l b sol i ds/ gal ]  ( pr ef er r ed)  OR [ densi t y -  l b 

VOC/ gal ]  x  
[ 1 -  t r ansf er  ef f . ]  = l b PM 

( 1. 2 gal / hr ) ( 10. 3 l b/ gal  -  6. 49 l b/ gal ) ( 1 -  0. 5)  = 2. 29 l b/ hr  
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( 5000 gal / yr ) ( 10. 3 l b/ gal  -  6. 49 l b/ gal ) ( 1 -  0. 5) ( 1 T/ 2000 l b)  
                                             = 4. 76 T/ yr  
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Predicted Emissions 
VOC 
For m:   [ gal ]  x [ l b VOC/ gal ]  x [ 1 -  cont r ol  ef f . ]  = l b VOC 
( 1. 2 gal / hr ) ( 6. 49 l b VOC/ gal ) ( 1 -  0)  = 7. 79 l b/ hr  
( 5000 gal / yr ) ( 6. 49 l b VOC/ gal ) ( 1 -  0) ( 1 T/ 2000 l b)  = 16. 23 

T/ yr  
 

Par t i cul at e 
For m:   [ gal ]  x [ densi t y -  l b VOC/ gal ]  x [ 1 -  t r ansf er  ef f . ]  

x [ 1 -  cont r ol  ef f . ]  = l b PM 
( 1. 2 gal / hr ) ( 10. 3 l b/ gal  -  6. 49 l b VOC/ gal ) ( 1 -  0. 5) ( 1 -  0. 85)  

                                                        = 0. 34 
l b/ hr  

( 5000 gal / yr ) ( 10. 3 l b/ gal  -  6. 49 l b VOC/ gal ) ( 1 -  0. 5) ( 1 -  
0. 85)                    ( 1 T/ 2000 l b)                         = 0. 71 
T/ yr  
 

Xyl ene 
For m:   [ gal ]  x [ densi t y]  x [ wt % Xyl ene/ 100]  x [ 1 -  cont r ol  

ef f . ]  =  
l b Xyl ene 

( 1. 2 gal / hr ) ( 10. 3 l b/ gal ) ( 0. 3) ( 1 -  0)  = 3. 71 l b/ hr  
( 5000 gal / yr ) ( 10. 3 l b/ gal ) ( 0. 3) ( 1 -  0) ( 1 T/ 2000 l b)  = 7. 73 

T/ yr  
 

Tol uene 
For m:   [ gal ]  x [ densi t y]  x [ wt % Tol uene/ 100]  x [ 1 -  cont r ol  

ef f . ]  = 
l b Tol uene 

( 1. 2 gal / hr ) ( 10. 3 l b/ gal ) ( 0. 22) ( 1 -  0)  = 2. 72 l b/ hr  
( 5000 gal / yr ) ( 10. 3 l b/ gal ) ( 0. 22) ( 1 -  0) ( 1 T/ 2000 l b)  = 5. 67 

T/ yr  
 

Met hyl  Et hyl  Ket one 
For m:   [ gal ]  x [ densi t y]  x [ wt % MEK/ 100]  x [ 1 -  cont r ol  ef f . ]  

= l b MEK 
( 1. 2 gal / hr ) ( 10. 3 l b/ gal ) ( 0. 17) ( 1 -  0)  = 2. 10 l b/ hr  
( 5000 gal / yr ) ( 10. 3 l b/ gal ) ( 0. 17) ( 1 -  0) ( 1 T/ 2000 l b)  = 4. 38 

T/ yr  
 

Et hyl benzene 
For m:   [ gal ]  x [ densi t y]  x [ wt % Et hyl benzene/ 100]  x [ 1 -  

cont r ol  ef f . ]  = 
l b Et hyl benzene 

( 1. 2 gal / hr ) ( 10. 3 l b/ gal ) ( 0. 05) ( 1 -  0)  = 0. 62 l b/ hr  
( 5000 gal / yr ) ( 10. 3 l b/ gal ) ( 0. 05) ( 1 -  0) ( 1 T/ 2000 l b)  = 1. 29 

T/ yr  
 



 
WOODCOAT. PRO -  11/ 5/ 98 DRAFT 6 

Manganese 
For m:   [ gal ]  x [ densi t y]  x [ wt % Mn/ 100]  x [ 1 -  t r ansf er  ef f . ]  

x [ 1 -  cont r ol  ef f . ]  = l b Mn 
( 1. 2 gal / hr ) ( 10. 3 l b/ gal ) ( 0. 03) ( 1 -  0. 5) ( 1 -  0. 85)  = 0. 028 

l b/ hr  
( 5000 gal / yr ) ( 10. 3 l b/ gal ) ( 0. 03) ( 1 -  0. 5) ( 1 -  0. 85) ( 1 T/ 2000 

l b)                                                        = 0. 058 
T/ yr  
V.  REQUIREMENTS 
 

A.  Applicability 
Thi s boi l er pl at e i s appl i cabl e t o const r uct i on,  
r econst r uct i on,  modi f i cat i on,  or  r el ocat i on of  wood 
f ur ni t ur e manuf act ur i ng spr ay boot hs whi ch have t he 
pot ent i al  t o emi t  l ess t han 100 t ons per  year  of  any ai r  
pol l ut ant ,  and whi ch ar e not  exempt  f r om per mi t  by 9 VAC 
5- 80- 11 of  St at e Regul at i ons.   Thi s boi l er pl at e does not  
appl y t o ei t her  PSD or  Nonat t ai nment  per mi t  r evi ew.  

 
B.   Permit Limits 

Per mi t  l i mi t s ar e necessar y f or  each cr i t er i a pol l ut ant  
havi ng emi ssi ons equal  t o or  gr eat er  t han 0. 5 t ons/ yr .   A 
di st i nct i on i s made i n t he boi l er pl at e r egar di ng VOC 
emi ssi ons:   l i mi t s ar e set  bot h on t he amount  of  VOC 
t hr oughput  f or  t he emi ssi ons uni t  and on t he VOC 
emi ssi ons.   Per mi t  l i mi t s f or  t oxi c pol l ut ant s shal l  be 
assi gned accor di ng t o cur r ent  t oxi c pol i cy gui dance.   The 
per mi t  shoul d i ncl ude bot h shor t - t er m ( hour l y and/ or  
dai l y and/ or  weekl y and/ or  mont hl y)  and annual  emi ssi on 
l i mi t s.  

 
C.  Particulate Emissions 

Al t hough t her e i s no BACT emi ssi on l i mi t  est abl i shed f or  
PM f r om spr ay boot hs,  an 85% l evel  of  cont r ol  shoul d be 
t he mi ni mum expect ed f r om f i l t r at i on by f i ber gl ass or  any 
ot her  medi a.   A scr ubbi ng devi ce or  wat er  cur t ai n shoul d 
pr ovi de a compar abl e degr ee of  cont r ol ,  or  anot her  
cont r ol  met hod shoul d be used.   

 
An aver age 50% t r ansf er  ef f i c i ency shoul d be assumed 
unl ess ot her wi se document ed.   Spr ay equi pment  t ypes 
consi st  of :   ai r - at omi zed convent i onal  ( AAC) ;  ai r l ess 
convent i onal  ( ALC) ;  ai r - assi st ed ai r l ess ( AAL) ;  hi gh 
vol ume l ow pr essur e ( HVLP) ;  hi gh vol ume,  st epped down l ow 
pr essur e ( HVSDLP) ;  l ow pr essur e l ow vol ume ( LPLV) ;  t hi n 
f i l m at omi zat i on ( TFA) ;  and r ot ar y at omi zer s.   The spr ay 
equi pment  can be used i n an el ect r ost at i c,  non-
el ect r ost at i c,  manual  or  aut omat i c mode.   The t ype of  
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spr ay equi pment ,  mode of  oper at i on,  coat i ng t ype and 
spr ay boot h vent i l at i on can cause t r ansf er  ef f i c i enci es 
t o var y wi t h val ues f r om 40% t o 70%.   The l ow pr essur e 
syst ems ( HVLP,  HVSDLP,  or  LPLV)  gener al l y achi eve hi gher  
t r ansf er  ef f i c i enci es ( 65% or  gr eat er ) ,  t hus mi ni mi zi ng 
over spr ay,  as compar ed t o t he convent i onal  syst ems ( AAC 
or  ALC) .   
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D.  VOC Emissions 
I n gener al ,  VOC emi ssi ons r esul t i ng f r om t he use of  
coat i ngs and cl ean- up sol vent s i n spr ay boot hs ar e not  
cont r ol l ed;  however ,  i f  a cost  ef f ect i ve met hod i s 
avai l abl e,  i t  shoul d be anal yzed f or  BACT det er mi nat i on.  
 I n most  cases at  t he cur r ent  t i me,  t he economi c 
consi der at i ons of  BACT r ender  VOC cont r ol  st r at egi es 
i nf easi bl e f or  emi ssi on uni t s r epr esent ed by t hi s 
boi l er pl at e.   The boi l er pl at e i s,  however ,  t ai l or ed f or  
t he case i n whi ch a sour ce wi shes t o modi f y an oper at i on 
t hat  has some add- on cont r ol  devi ce f or  VOC emi ssi ons.  

 
VOC emi ssi ons can be mi ni mi zed by one of  sever al  met hods.  
 These i ncl ude,  but  ar e not  l i mi t ed t o,  t he use of  l ow 
sol vent  or  wat er - base coat i ngs,  t he use of  non-
phot ochemi cal l y r eact i ve coat i ngs,  or  coat i ng appl i cat i on 
by l ow pr essur e spr ay syst ems,  et c. .   ( See al so C.  
" Par t i cul at e Emi ssi ons"  above f or  di scussi on of  t ypes of  
spr ay syst ems. )   

 
E.  Toxic Pollutant Emissions 

The number  and t ype of  t oxi cs emi ssi ons can var y wi del y 
dependi ng upon t he coat i ng bei ng used.   The mor e common 
sol vent s ar e t o be expect ed,  but  var i ous par t i cul at e 
emi ssi ons can r esul t  as wel l .   I n some cases,  
par t i cul at es havi ng l ow TLVs may not  compl y wi t h Rul e 5- 3 
( 9 VAC 5- 50- 160 et  seq. ) ,  even at  85% cont r ol  and 50% 
t r ansf er .   Speci al  not i ce shoul d be gi ven t o t he 
wat er bor ne coat i ngs,  because t hey t ypi cal l y cont ai n VOCs 
t hat  ar e mor e t oxi c.   Coat i ngs f or  wood f i ni shi ng r ar el y 
cont ai n any heavy met al  component s l i st ed on t he Pr i or i t y 
Li st  of  AQP- 5.   Exempt i on det er mi nat i ons as wel l  as 
compl i ance wi t h Rul e 5- 3 ( 9 VAC 5- 50- 160 et  seq. )  shoul d 
f ol l ow cur r ent  agency pol i cy and,  wher e appl i cabl e,  AQP- 5 
( Ai r  Qual i t y Pr ogr am Pol i c i es and Pr ocedur es) .  

 
F.  Opacity 

Vi s i bl e emi ssi ons shal l  not  exceed 5 per cent  opaci t y.   
Thi s condi t i on shoul d appl y at  al l  t i mes,  except  i n t he 
case of  mal f unct i ons.  

 
G.  Emissions Monitoring (CEMS) 

Emi ssi ons moni t or i ng i s gener al l y not  necessar y f or  spr ay 
boot h emi ssi ons.  
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H.  Emissions Testing 
Emi ssi ons t est i ng i s not  usual l y r equi r ed f or  spr ay 
boot hs,  but  t he possi bi l i t y  of  t est i ng f or  a speci f i c  
cr i t er i a or  t oxi c pol l ut ant  shoul d not  be r ul ed out .  

 
I .  Training, Operation, and Maintenance 

Al l  spr ay boot h oper at or s must  r ecei ve t r ai ni ng i n t he 
pr oper  oper at i on of  t he spr ay boot h syst em and t he 
pol l ut i on cont r ol  devi ce.   Tr ai ni ng shal l  consi st  of  
r evi ew and f ami l i ar i zat i on of  t he manuf act ur er ' s 
oper at i ng i nst r uct i ons,  at  a mi ni mum.   I n addi t i on,  t he 
per mi t t ee must  mai nt ai n on si t e oper at i on and mai nt enance 
pr ocedur es.   These pr ocedur es shal l  be based on t he 
manuf act ur er ' s r ecommendat i ons,  at  a mi ni mum.  

 
J.  Notification 

The owner  or  oper at or  of  al l  wood f ur ni t ur e manuf act ur i ng 
spr ay coat i ng f aci l i t i es shal l  submi t  not i f i cat i on of  t he 
f ol l owi ng:  

 
a.  t he dat e of  commencement  of  const r uct i on,  

i nst al l at i on,  or  r econst r uct i on;  and 
b.  t he act ual  dat e of  st ar t up.  

 
The not i f i cat i on shal l  onl y be submi t t ed t o t he 
appr opr i at e r egi onal  of f i ce of  t he DEQ.  

 
K.  Recordkeeping 

The st andar d boi l er pl at e condi t i on st at es t hat  t he 
per mi t t ee shoul d keep any r ecor ds " necessar y t o 
demonst r at e compl i ance" .   At  a mi ni mum,  r ecor ds of  
mont hl y and annual  VOC emi ssi ons ( by mat er i al  bal ance) ,  
i ncl udi ng t hi nni ng and cl ean- up sol vent ,  shoul d be 
r equi r ed.   Mont hl y and annual  r ecor ds of  any ot her  
pol l ut ant  whi ch has a per mi t  l i mi t  shoul d al so be 
r equi r ed.   I n t he case of  mul t i pl e spr ay boot hs,  r ecor ds 
of  emi ssi ons per  spr ay boot h may or  may not  be necessar y 
f or  t r acki ng emi ssi ons.  

 
L.  Reporting 

Requi r ement s f or  r epor t s submi t t ed by t he per mi t t ee may 
var y dependi ng upon t he pol l ut ant s bei ng emi t t ed and t he 
compl i ance hi st or y of  t he company.   I f  a par t i cul ar l y 
hazar dous compound i s emi t t ed i n si gni f i cant  quant i t i es,  
or  i f  one of  t he NAAQS or  a SAAC i s appr oached,  t he 
r egi on may wi sh t o mor e cl osel y t r ack cer t ai n emi ssi ons 
by r equi r i ng per i odi c r epor t s.   Annual  emi ssi ons of  VOCs 



 
WOODCOAT. PRO -  11/ 5/ 98 DRAFT 10 

or  any pol l ut ant  whi ch has a per mi t  l i mi t  may be 
r equi r ed.  

M.  Modeling 
Ther e ar e cur r ent l y no scr eeni ng model s i n use at  t he DEQ 
r egi onal  of f i ces whi ch ar e appr opr i at e f or  model i ng VOC 
emi ssi ons as ozone.   Shoul d such model s become avai l abl e,  
t hi s pr ocedur e al l ows f or  t hei r  appl i cat i on.   Par t i cul at e 
emi ssi ons shoul d be model ed accor di ng t o t he gui del i ne 
f or  model i ng non- PSD sour ces.   Toxi cs model i ng shoul d be 
conduct ed accor di ng t o cur r ent  model i ng pol i cy 
gui del i nes.  

 
N.  Permit Approval 

Appr oval  aut hor i t y i s gi ven t o t he Regi onal  Per mi t  
Manager  t o s i gn f or  t he Execut i ve Di r ect or .  
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