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 PERMIT PROCEDURES FOR MINOR PRINTING FACILITIES 
 AND MINOR MODIFICATIONS AT MAJOR FACILITIES 
 
1.  PURPOSE 
 

To speci f y r equi r ement s f or  per mi t  appr oval  f or  pr i nt i ng 
f aci l i t i es.   Thi s appl i es t o mi nor  new sour ces or  t o maj or  
sour ces seeki ng a mi nor  modi f i cat i on.  The boi l er pl at e i s not  
i nt ended t o cover  f aci l i t i es subj ect  t o Pr event i on of  
Si gni f i cant  Det er i or at i on ( PSD)  or  nonat t ai nment  per mi t  
r evi ew.  

 
2.  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  I ,  9 VAC 5- 20- 121;  Par t  I V,  
Ar t i c l e 4- 24 ( 9 VAC 5- 40- 3260 et  seq. ) ,  Ar t i c l e 4- 31 ( 9 VAC 
5- 40- 4310) ,  Ar t i c l e 4- 36 ( 9 VAC 5- 40- 5060 et  seq. ) ,  Ar t i c l e 
4- 45 ( 9 VAC 5- 40- 7800) ;  Par t  V,  Ar t i c l es 5- 1 ( 9 VAC 5- 50- 60 
et  seq. )  t hr ough 5- 5 ( 9 VAC 5- 50- 400 et  seq. ) ;  Par t  VI I I ,  9 
VAC 5- 80- 10 and 9 VAC 5- 80- 11.  

 
40 CFR 60. 430 t hr ough 60. 435 ( NSPS Subpar t  QQ,  " St andar ds of  
Per f or mance f or  t he Gr aphi c Ar t s I ndust r y:  Publ i cat i on 
Rot ogr avur e Pr i nt i ng" )  

 
40 CFR 63. 829 -  63. 830 ( MACT subpar t  KK Nat i onal  Emi ssi ons 
St andar ds f or  t he Pr i nt i ng and Publ i shi ng I ndust r y)  

 
EPA Document  453/ R- 94- 054 dat ed June,  1994,  Al t er nat i ve 
cont r ol  Techni ques Document  f or  Of f set  Li t hogr aphi c Pr i nt i ng 

 
EPA Document  450/ 3- 91- 008 dat ed Febr uar y,  1991,  Best  
Demonst r at ed Cont r ol  Technol ogy f or  Gr aphi c Ar t s 

 
3.  DEFI NI TI ONS  
 

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:  

 
ΑAl cohol ≅ means any of  t he f ol l owi ng compounds when used as 
a f ount ai n sol ut i on addi t i ve:   et hanol ,  n- pr opanol ,  and 
i sopr opanol .  

 
ΑAl cohol  Subst i t ut e≅ means any non- al cohol  addi t i ve t hat  
cont ai ns vol at i l e or gani c compounds and i s used i n t he 
f ount ai n sol ut i on.  

 
ΑAr ea Sour ce ( MACT) ≅ means any st at i onar y sour ce of  
hazar dous ai r  pol l ut ant s t hat  i s  not  maj or  as def i ned i n 40 
CFR 63. 2.  
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ΑCar bon Adsor pt i on Syst em≅ means a devi ce cont ai ni ng 
act i vat ed car bon as t he adsor bent  mat er i al ,  an i nl et  and 
out l et  f or  exhaust  gases,  and a syst em t o r egener at e t he 
sat ur at ed adsor bent .  The car bon adsor pt i on syst em must  
pr ovi de f or  t he pr oper  di sposal  or  r euse of  al l  vol at i l e 
or gani c compounds capt ur ed i n t he adsor bent .  
 
ΑCompl i ant  I nk≅ means l ow- sol vent  i nk,  hi gh sol i ds i nk,  or  
wat er bor ne i nk.  

 
ΑCoat i ng Oper at i on≅ ( f r om t he MACT)  means t he appl i cat i on 
of  a uni f or m l ayer  of  mat er i al  acr oss t he ent i r e wi dt h of  a 
subst r at e.  

 
ΑFabr i c Coat i ng≅ means t he coat i ng of  a t ext i l e subst r at e 
by kni f e,  r ol l  or  r ot ogr avur e coat i ng t o i mpar t  pr oper t i es 
t hat  ar e not  i ni t i al l y  pr esent ,  such as st r engt h,  st abi l i t y ,  
wat er  or  aci d r epel l ency,  or  appear ance.  

 
ΑFl exogr aphi c Pr i nt i ng≅ means t he appl i cat i on of  wor ds,  
desi gns and pi ct ur es t o a subst r at e by means of  a r ol l  
pr i nt i ng t echni que i n whi ch t he pat t er n t o be appl i ed i s 
r ai sed above t he pr i nt i ng r ol l  and t he i mage car r i er  i s  made 
of  r ubber  or  ot her  el ast omer i c mat er i al s.  

 
ΑFount ai n Sol ut i on≅ means any mi xt ur e of  wat er ,  vol at i l e 
and non- vol at i l e chemi cal s,  and addi t i ves appl i ed t o a 
l i t hogr aphi c pl at e t o r epel  i nk f r om t he non- i mage ar ea on 
t he pl at e.  

 
ΑFume I nci ner at or ≅ means a t her mal  oxi di z i ng devi ce 
desi gned t o r educe hydr ocar bon compounds i n an exhaust  gas 
t o wat er  and car bon di oxi de.   Fume i nci ner at or s used i n t he 
pr i nt i ng i ndust r y i ncl ude di r ect  f l ame and cat al yt i c.  

 
ΑHeat set ≅ means a l i t hogr aphi c pr i nt i ng pr ocess i n whi ch 
heat  f r om a dr yer  i s used t o evapor at e i nk oi l s f r om t he 
subst r at e.   

 
ΑHi gh Sol i ds I nk≅ means an i nk whi ch cont ai ns 60 per cent  or  
mor e of  non- vol at i l e compounds by vol ume.  

 
ΑLet t er pr ess≅ r ef er s t o a pr i nt i ng pr ocess usi ng movabl e 
t ype i n whi ch t he i mage ar ea i s r ai sed,  and t he i nk i s 
t r ansf er r ed di r ect l y f r om t he i mage sur f ace t o t he paper .  

 
" Li t hogr aphi c Pr i nt i ng≅ means a pl anogr aphi c pr i nt i ng 
pr ocess i n whi ch t he i mage and noni mage ar eas ar e chemi cal l y 
di f f er ent i at ed wi t h t he i mage ar ea bei ng oi l - r ecept i ve and 
t he noni mage ar ea bei ng wat er - r ecept i ve.  
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ΑLow Sol vent  I nk≅ means an i nk whi ch cont ai ns not  mor e t han 
0. 5 pounds of  vol at i l e or gani c compounds per  pound of  non-
vol at i l e compounds.  

 
ΑMaj or  Sour ce ( MACT) ≅ means any st at i onar y sour ce or  gr oup 
of  st at i onar y sour ces l ocat ed wi t hi n a cont i guous ar ea and 
under  common owner shi p or   cont r ol  t hat  emi t s or  has t he 
pot ent i al  t o emi t  af t er  cont r ol s,  i n aggr egat e,  10 t on/ yr  or  
mor e of  any hazar dous ai r  pol l ut ant  or  25 t ons per  year  or  
mor e of  any combi nat i on of  hazar dous ai r  pol l ut ant s,  unl ess 
t he Admi ni st r at or  est abl i shes a l esser  quant i t y,  or  i n t he 
case of  r adi o nucl i des,  di f f er ent  cr i t er i a f r om t hose 
speci f i ed i n t hi s sent ence.  
ΑNoncompl i ant  I nk≅ or  ΑSur f ace Coat i ng≅ means an i nk whi ch 
does not  conf or m t o t he def i ni t i on of  a hi gh- sol i ds,  l ow 
vol at i l e or gani c compound or  wat er bor ne i nk or  sur f ace 
coat i ng.  

 
ΑNonheat set ≅ means a l i t hogr aphi c pr i nt i ng pr ocess i n whi ch 
t he pr i nt i ng i nks ar e set  and dr i ed by absor pt i on or  
oxi dat i on r at her  t han heat .   For  t he pur pose of  t hese 
pr ocedur es,  UV- cur ed and el ect r on beam- cur ed i nks ar e 
consi der ed nonheat set .  

 
ΑOf f set  Li t hogr aphy≅ r ef er s t o a pr i nt i ng pr ocess i n whi ch 
t he i mage and non- i mage ar eas ar e on t he same pl ane.  The 
i mage ar ea i s i nk wet t abl e and wat er  r epel l ent ,  and t he non-
i mage ar ea i s r epel l ent  t o i nk.  

 
ΑPackagi ng Rot ogr avur e Pr i nt i ng≅ means r ot ogr avur e pr i nt i ng 
upon paper ,  paper  boar d,  met al  f oi l ,  pl ast i c f i l m,  and ot her  
subst r at es whi ch ar e,  i n subsequent  oper at i ons,  f or med i nt o 
cont ai ner s and l abel s f or  ar t i c l es t o be sol d.  

 
ΑPaper  Coat i ng≅ means t he coat i ng of  paper  and pr essur e 
sensi t i ve t apes r egar dl ess of  subst r at e by kni f e,  r ol l  or  
r ot ogr avur e coat i ng.   Rel at ed wet  coat i ng pr ocess on pl ast i c 
f i l ms and decor at i ve coat i ngs on met al  f oi l  ar e i ncl uded i n 
t hi s def i ni t i on.  

 
ΑPr ess≅ means a pr i nt i ng pr oduct i on assembl y composed of  
one or  mor e uni t s t o pr oduce a pr i nt ed subst r at e ( sheet  or  
web) .  

  
ΑPr i nt i ng≅ means t he f or mat i on of  wor ds,  desi gns,  and 
pi ct ur es,  usual l y by a ser i es of  appl i cat i on uni t s each wi t h 
par t i al  cover age.  
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ΑPr i nt i ng Oper at i on ( MACT) ≅ means t he f or mat i on of  wor ds,  
desi gns,  and pi ct ur es on a subst r at e ot her  t han f abr i c 
t hr ough t he appl i cat i on of  mat er i al  t o t hat  subst r at e.   

 
ΑPr i nt i ng Pr ocess≅ means any oper at i on or  syst em wher ei n 
pr i nt i ng i nk or  a combi nat i on of  pr i nt i ng i nk and sur f ace 
coat i ng i s appl i ed,  dr i ed or  cur ed and whi ch i s subj ect  t o 
t he same emi ssi on st andar d.   May i ncl ude any equi pment  whi ch 
appl i es,  conveys,  dr i es or  cur es i nks or  sur f ace coat i ngs,  
i ncl udi ng,  but  not  l i mi t ed t o,  f l ow coat er s,  f l ashof f  ar eas,  
ai r  dr yer s,  dr y i ng ar eas and ovens.   I t  i s  not  necessar y f or  
a pr i nt i ng pr ocess t o have an oven,  f l ashof f  ar ea or  dr yi ng 
ar ea t o be i ncl uded i n t hi s def i ni t i on.  
 
ΑPubl i cat i on Rot ogr avur e Pr i nt i ng≅ means r ot ogr avur e 
pr i nt i ng upon paper  whi ch i s subsequent l y f or med i nt o books,  
magazi nes,  cat al ogues,  br ochur es,  di r ect or i es,  newspaper  
suppl ement s or  any ot her  t ypes of  pr i nt ed mat er i al s not  
i ncl uded under  t he def i ni t i on of  packagi ng r ot ogr avur e 
pr i nt i ng.  

 
ΑRot ogr avur e Pr i nt i ng≅ r ef er s t o a pr i nt i ng pr ocess i n 
whi ch t he i mage ar ea i s engr aved ont o a pl at ed st eel  
cyl i nder .  I nk i s appl i ed t o t he cyl i nder  wi t h excess r emoved 
by a doct or  bl ade.  The i mage i s t hen t r ansf er r ed di r ect l y t o 
t he web when t he web i s pr essed agai nst  t he cyl i nder  by an 
i mpr essi on r ol l .  

 
ΑSur f ace Coat i ng≅ means al l  noni nk l i qui ds and l i qui d 
sol i ds mi xt ur es cont ai ni ng vol at i l e or gani c compounds whi ch 
ar e appl i ed t o t he subst r at e by pr i nt i ng uni t s.  

 
ΑWat er bor ne I nk≅ means an i nk whose vol at i l e por t i on 
consi st s of  75 per cent  or  mor e by vol ume of  wat er  and 25 
per cent  or  l ess by vol ume vol at i l e or gani c compounds.  

 
ΑWi de Web Fl exogr aphi c Pr ess ( MACT) ≅ means a f l exogr aphi c 
pr ess capabl e of  pr i nt i ng subst r at es gr eat er  t han 18 i nches 
i n wi dt h.  

 
4.  APPLI CABI LI TY 

 
1.  Boi l er pl at e Appl i cabi l i t y  

 
Thi s boi l er pl at e i s appl i cabl e t o t he const r uct i on,  
r econst r uct i on,  r el ocat i on or  modi f i cat i on at  pr i nt i ng 
f aci l i t i es c l assi f i ed as mi nor  new sour ces or  exi st i ng 
maj or  sour ces seeki ng mi nor  modi f i cat i on.  The f ol l owi ng 
t ypes of  pr i nt i ng pr ocesses ar e cover ed under  t hi s 
boi l er pl at e:  f l exogr aphi c pr i nt i ng,  packagi ng 
r ot ogr avur e,  publ i cat i on r ot ogr avur e,  of f set  
l i t hogr aphy,  and l et t er pr ess.   Thi s boi l er pl at e does 
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not  cover  per mi t  appl i cat i ons f or  maj or  new sour ces 
under  9 VAC 5- 80- 10,  or  sour ces subj ect  t o PSD 
r egul at i ons ( 9 VAC 5- 80- 20)  or  subj ect  t o nonat t ai nment  
r egul at i ons ( 9 VAC 5- 80- 30) .  

 
2.  Per mi t t i ng Appl i cabi l i t y  ( 9 VAC 5- 80- 10)  

 
Per mi t  appl i cabi l i t y  f or  gr aphi c ar t s i s det er mi ned i n 
9 VAC 5- 80- 11 ( new sour ce exempt i on l evel  by s i ze) .   
Thi s exempt i on appl i es t o pr esses meet i ng t he 
def i ni t i on of  f l exogr aphi c,  packagi ng r ot ogr avur e,  
publ i cat i on r ot ogr avur e,  and l i t hogr aphi c pr i nt i ng 
pr ocesses.   The per mi t  exempt i on l evel  i s  st at ed as 
f ol l ows:  

 
1.  Any pr i nt i ng pr ocess i f  i t  i s  wi t hi n a pl ant  t hat  

has an uncont r ol l ed emi ssi on r at e of  not  mor e t han 
7 t ons/ yr ,  40 l bs/ day,  and 8 l bs/ hr .   Thi s appl i es 
t o const r uct i on,  r econst r uct i on,  or  r el ocat i on.  

 
2.  The 7 t on/ yr  of  VOC i ncl udes emi ssi ons f r om 

associ at ed washup and cl eanup 
oper at i ons.   Pl ease not e,  t hat  t he 
exempt i on i s based on pl ant  wi de 
emi ssi ons and not  on t he emi ssi on f r om 
t he new pr ess.   As an exampl e:   A 
pr i nt i ng pr ess whi ch has uncont r ol l ed 
emi ssi ons l ess t han 7 t ons/ yr  i s subj ect  
t o new sour ce r evi ew i f  i t  i s  i nst al l ed 
at  a f aci l i t y  whi ch has an uncont r ol l ed 
emi ssi ons r at e gr eat er  t han 7 t ons/ yr ,  
40 l bs/ day,  and 8 l bs/ hr .         
  

3.  Regul at or y Appl i cabi l i t y  -  Ar t i c l e 36 ( 9 VAC 5- 40- 5060 
et  seq. ) ,  Emi ssi on St andar ds f or  Gr aphi c Ar t s Pr i nt i ng 
Pr ocesses 

 
Ar t i c l e 4- 36 appl i es t o t he const r uct i on,  
r econst r uct i on,  r el ocat i on,  or  modi f i cat i on of  each 
gr aphi c ar t s pr i nt i ng pr ocess ( see def i ni t i on,  Sect i on 
I I I )  l ocat ed i n a VOC Emi ssi on Cont r ol  Ar ea ( see 9 VAC 
5- 20- 206)  at  f aci l i t i es havi ng a pot ent i al  t o emi t  100 
t ons per  year  or  gr eat er  of  VOC.  

 
4.  Regul at or y Appl i cabi l i t y  -  Ar t i c l e 45 ( 9 VAC 5- 40- 7800 

et  seq. )  Emi ssi on St andar ds f or  Li t hogr aphi c Pr i nt  
Pr ocessi ng 

 
Ar t i c l e 4- 45 appl i es t o t he const r uct i on,  
r econst r uct i on,  r el ocat i on or  modi f i cat i on of  each 
l i t hogr aphi c pr i nt i ng pr ocess ( see def i ni t i on sect i on 
I I I )  l ocat ed i n a VOC Emi ssi ons Cont r ol  Ar eas ( see 9 
VAC 5- 20- 206)  at  f aci l i t i es havi ng a pot ent i al  t o emi t  
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10 t ons per  year  or  gr eat er  of  VOC i n t he Nor t her n 
Vi r gi ni a VOC Emi ssi ons Cont r ol  Ar ea and at  f aci l i t i es 
havi ng a pot ent i al  t o emi t  100 t ons per  year  or  gr eat er  
of  VOC i n t he Ri chmond Vi r gi ni a VOC Emi ssi ons Cont r ol  
Ar ea.   I n al l  cases,  ar eas t hat  wer e pr evi ousl y 
nonat t ai nment  f or  ozone t hat  have been r edesi gnat ed as 
at t ai nment  f or  ozone ar e st i l l  l i s t ed i n 9 VAC 5- 20- 206 
as VOC Emi ssi ons Cont r ol  Ar eas.    

 
5.  Coat i ng ver sus Pr i nt i ng:   Ar t i c l e 31 ( Emi ssi on 

St andar ds f or  Paper  and Fabr i c Coat i ng Appl i cat i on)  
ver sus Ar t i c l e 36 ( Emi ssi on St andar ds f or  Fl exogr aphi c,  
Packagi ng Rot ogr avur e and Publ i cat i on Rot ogr avur e 
Pr i nt i ng l i nes)  

 
1.  The di f f er ence bet ween coat i ng and pr i nt i ng i s 

f ound i n Ar t i c l e 31 under  9 VAC 5- 40- 4330:  
 

ΑFor  t he pur poses of  t he appl i cabi l i t y  
of  t he above emi ssi ons st andar d,  coat i ng 
i s t he appl i cat i on of  a l ayer  of  
mat er i al  acr oss any por t i on of  t he web 
and pr i nt i ng i s t he f or mat i on of  wor ds,  
desi gns and pi ct ur es,  usual l y by a 
ser i es of  appl i cat i on r ol l s each wi t h 
onl y par t i al  cover age. ≅  

 
2.  Bot h Ar t i c l es 4- 31 and 4- 36 st at e t hat  a pr ess 

whi ch bot h coat s and pr i nt s wi l l  be subj ect  t o 
Ar t i c l e 4- 36.   

 
6.  Regul at or y Appl i cabi l i t y  -  ( NSPS)  40 CFR 60,  Subpar t  

QQ,  St andar ds of  Per f or mance f or  t he Gr aphi c Ar t s 
I ndust r y:  Publ i cat i on Rot ogr avur e Pr i nt i ng 

 
1.  NSPS Subpar t  QQ appl i es t o t he const r uct i on,  

r econst r uct i on,  r el ocat i on,  or  modi f i cat i on of  
each publ i cat i on r ot ogr avur e pr i nt i ng pr ess ( see 
def i ni t i on,  Sect i on I I I ) .  

 
2.  Emi ssi on r equi r ement s i n t hi s boi l er pl at e f or  

publ i cat i on r ot ogr avur e pr i nt i ng pr esses ar e at  
l east  as st r i ngent  as NSPS Subpar t  QQ.  

 
7.  Regul at or y Appl i cabi l i t y  -  ( MACT)  40 CFR 63,  Subpar t  

KK,  Nat i onal  Emi ssi on St andar ds f or  Pr i nt i ng and 
Publ i shi ng I ndust r y 

 
1.  40 CFR 63,  Subpar t  KK appl i es t o each new and 

exi st i ng maj or  sour ce of  hazar dous ai r  pol l ut ant s 
( HAP)  at  whi ch publ i cat i on r ot ogr avur e,  pr oduct  
r ot ogr avur e,  packagi ng r ot ogr avur e,  or  wi de- web 
f l exogr aphi c pr i nt i ng pr esses ar e oper at ed.   A 
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f aci l i t y  can choose t o commi t  t o emi t  l ess t han 10 
t ons/ yr  ( 12 mont hs r ol l i ng t ot al )  of  any one HAP 
and l ess t han 25 t ons/ yr  ( 12 mont hs r ol l i ng t ot al )  
of  a combi nat i on of  HAP whi ch changes t he f aci l i t y  
f r om a maj or  sour ce t o an ar ea sour ce.  

 
2.  40 CFR 63,  Subpar t  KK does not  appl y t o coat i ng 

f aci l i t i es,  pr ovi ded t he f aci l i t y  adher es t o t he 
l i mi t s i n Par agr aph 3 bel ow.  

 
3.  A f aci l i t y  may desi gnat e an i ndi v i dual  emi ssi on 

uni t  as an ar ea sour ce by l i mi t i ng HAP emi ssi ons 
t o f i ve per cent  of  t he t ot al  mass of  al l  i nks,  
coat i ngs,  var ni shes,  adhesi ves,   pr i mer s,  
sol vent s,  t hi nner s,  r educer s,  and ot her  mat er i al s 
appl i ed by pr esses usi ng pr oduct  r ot ogr avur e,  
packagi ng r ot ogr avur e,  and wi de- web f l exogr aphi c 
pr i nt  st at i ons i n each mont h.   Thi s l i mi t  i s  never  
t o be exceeded.   The desi gnat ed uni t s wi l l  be 
subj ect  t o r ecor dkeepi ng r equi r ement s.  

 
4.  MACT Appl i cabi l i t y  Exampl es 

 
1.  Exampl e 1:   An ar ea sour ce i nst al l s a new 

pr ess.   The HAP emi ssi ons f r om t he new pr ess 
added t o t he equi pment  on si t e exceed ei t her  
t he 10 t on/ yr  f or  any one HAP or  25 t on/ yr  
f or  a combi nat i on of  HAP.    

 
The new press would be subject to MACT 
standards upon startup because the press is 
being installed at a major facility.  The 
facility would be subject to MACT standards 
by May 30, 1999.  

 
2.  Exampl e 2:  A maj or  sour ce modi f i es a 

pr evi ousl y per mi t t ed or  an exi st i ng pr ess.   
 

The modified press would have to meet MACT 
standards upon completion of the 
modification.  This is based on the 
modification taking place at a major facility 
after the MACT date of promulgation of May 
30, 1996.  The remaining facility would have 
to meet the MACT standards by May 30, 1999.  

 
3.  Exampl e 3:  An ar ea sour ce modi f i es a 

pr evi ousl y per mi t t ed or  an exi st i ng pr ess.   
The i ncr ease r esul t s i n emi ssi ons of  10 
t ons/ yr  of  any one HAP or  25 t on/ yr  of  a 
combi nat i on of  HAP.  
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The modified press would have to meet MACT 
standards upon completion of the 
modification.  This is based on the 
modification taking place at a  facility 
which now meets the definition of a major 
MACT facility and the modification taking 
place after May 30, 1996.  The remaining 
facility would have to meet the MACT 
standards by May 30, 1999. 

 
5.  VOC EMI SSI ON REGULATI ONS 
 

1.  Mi nor  new sour ces or  mi nor  modi f i cat i ons at  exi st i ng 
maj or  sour ces submi t t i ng appl i cat i ons subj ect  onl y t o 9 
VAC 5- 80- 10 may not  be r equi r ed t o i nst al l  add- on 
cont r ol s or  use compl i ant  VOC i nks;  however ,  t he sour ce 
shoul d be encour aged t o use compl i ant  i nks and 
i mpl ement  pol l ut i on pr event i on pr act i ces.  The except i on 
t o t he above sent ence woul d be t hose sour ces whi ch ar e 
synt het i c mi nor  sour ces because of  add- on cont r ol s.   I f  
t he sour ce i s unwi l l i ng t o use compl i ant  i nks or  
i mpl ement  pol l ut i on pr event i on pr act i ces,  i t  may be 
appr opr i at e t o r equi r e a BACT anal ysi s t o det er mi ne i f  
a t echni cal l y f easi bl e,  cost  ef f ect i ve add- on cont r ol  
t echnol ogy i s avai l abl e.  Thi s i s par t i cul ar l y t r ue f or  
mi nor  sour ces or  mi nor  modi f i cat i ons i n nonat t ai nment  
ar eas and VOC emi ssi ons cont r ol  ar eas.   These 
f aci l i t i es need hour l y and annual  emi ssi on l i mi t at i ons 
and mont hl y r ecor dkeepi ng r equi r ement s.  

 
2.  St andar ds i n Ar t i c l es 4- 24,  4- 36,  and 4- 45 of  t he 

Regul at i ons ar e r easonabl y avai l abl e cont r ol  t echnol ogy 
( RACT)  det er mi nat i ons as st at ed i n 9 VAC 5- 40- 300.   The 
cont r ol  r equi r ement s l i s t ed i n t he r egul at i ons shoul d 
be consi der ed as a mi ni mum BACT i n most  cases.   
I nf r equent l y a f aci l i t y  may be abl e t o show a t echni cal  
or  economi c r eason why t he cont r ol  r equi r ement s l i s t ed 
i n t he r egul at i ons ar e not  BACT.   A per mi t  wr i t er  
shoul d be car ef ul  t o r evi ew t he emi ssi ons appl i cabi l i t y  
f or  speci f i c  ar t i c l es bef or e det er mi ni ng t hat  t he 
RACT/ BACT det er mi nat i on cont ai ned i n t he ar t i c l e 
appl i es t o a speci f i c  sour ce.    

   
3.  New or  modi f i ed publ i cat i on r ot ogr avur e pr esses ar e 

subj ect  t o VOC r equi r ement s i n Subpar t  QQ.   VOC 
emi ssi ons must  be l ess t han or  equal  t o 16 per cent  of  
t he t ot al  mass of  VOC sol vent  and wat er  used at  t he 
f aci l i t y  ( see 40 CFR 60. 430) .  These f aci l i t i es need 
hour l y and annual  emi ssi ons l i mi t s and mont hl y 
r ecor dkeepi ng.  

 
4.  Appl i cat i ons f or  mi nor  modi f i cat i ons at  exi st i ng 

gr aphi c ar t s f aci l i t i es subj ect  t o Ar t i c l e 4- 36 
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r equi r ement s.   Ther ef or e,  a mi nor  modi f i cat i on r equi r es 
use of  compl i ant  i nk or  i nst al l at i on of  an emi ssi on 
cont r ol  syst em havi ng a mi ni mum over al l  cont r ol  
ef f i c i ency as speci f i ed i n 9 VAC 5- 40- 5080 A. 4.  or  as 
det er mi ned by a BACT anal ysi s.  These f aci l i t i es need 
hour l y,  dai l y and annual  emi ssi on l i mi t s,  and dai l y 
l i ne- by- l i ne r ecor dkeepi ng t o be consi st ent  wi t h AQP- 4.  

 
5.  Par t s and cyl i nder  c l eani ng oper at i ons l ocat ed at  

f aci l i t i es l ocat ed i n ozone nonat t ai nment  ar eas or  VOC 
Cont r ol  Ar eas may be subj ect  t o Ar t i c l e 4- 24.   These 
oper at i ons need hour l y and annual  emi ssi ons l i mi t s and 
mont hl y r ecor dkeepi ng of  VOC used.  

 
6.  Li t hogr aphi c Pr i nt i ng Pr ocesses 

  
1.  Li t hogr aphi c pr i nt i ng f aci l i t i es and uni t s whi ch 

ar e subj ect  t o Ar t i c l e 45 ( VOC Cont r ol  Ar eas)  and 
use heat set  web of f set  pr i nt i ng i nks ar e r equi r ed 
t o r educe emi ssi ons by 90 per cent  OR have a 
maxi mum exhaust  concent r at i on of  50 ppm by vol ume 
dr i ed as,  nonmet hane and et hane car bon.  

 
2.  An al t er nat i ve RACT/ BACT has been est abl i shed f or  

l i t hogr aphi c pr i nt i ng pr esses whi ch ar e not  
subj ect  t o Ar t i c l e 45.   The al t er nat i ve BACT f or  
heat  set  web i nks i s t o r equi r e an af t er bur ner .   
Thi s l ower s VOC emi ssi ons and pr event s opaci t y 
pr obl ems.   The amount  of  VOC r educt i on has not  
been est abl i shed.   

 
3.  Ar t i c l e 45 cont ai ns VOC cont ent  l i mi t s f or  

f ount ai n sol ut i on,  f or  heat set  web pr esses,  
nonheat set  web pr esses,  and sheet  f ed pr esses.   
The r egul at i on l i mi t s t he amount  of  al cohol ,  
amount  of  VOC,  and t he f ount ai n sol ut i on 
t emper at ur e.   The amount  of  VOC and al cohol  var i es 
f r om 1. 5 per cent  t o 8. 5 per cent  dependi ng t he t ype 
of  f ount ai n sol ut i on and pr i nt i ng pr ess.   The 
f ount ai n sol ut i on wi t h hi gher  VOC cont ent  r equi r es 
t hat  t he sol ut i on t emper at ur e be mai nt ai ned at  or  
bel ow 60Ε F.  

    
4.  The VOC cont ent  of  c l eani ng sol ut i on used i s 

l i mi t ed t o no mor e t han 30 per cent  by wei ght  
aver aged on a dai l y basi s OR t he dai l y aver age 
composi t e VOC por t i on i s l i mi t ed t o a par t i al  
vapor  pr essur e of  10 mm Hg at  68Ε F as appl i ed.   
     

 
5.  Ar t i c l e 45 r equi r es wast e VOC l i qui ds cont ai ni ng 

mor e t han 25 per cent  VOC t o be di sposed of  by 
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ei t her  r ecl amat i on ( on or  of f  s i t e)  or  
i nci ner at i on.  

 
6.  Ar t i c l e 45 al so r equi r es t hat  al l  c l eani ng 

sol ut i ons and appl i cat or s ( r ags)  shal l  be st or ed 
i n cover ed cont ai ner s or  machi nes wi t h r emot e 
r eser voi r s when not  i n use.       

 
7.  Sour ces wi t h cont r ol  equi pment  may need t o have 

al t er nat e oper at i ng scenar i os t o addr ess l ower  cont r ol  
ef f i c i enci es r esul t i ng f r om l ow pol l ut ant  i nl et  
concent r at i ons.   See t he di scussi on on Αt ur ndown≅ i n 
t he Emi ssi on Cont r ol s sect i on of  t hi s pr ocedur e.  

 
8.  The MACT cont ai ns many cont r ol  t echni que opt i ons and 

shoul d be r evi ewed f or  BACT det er mi nat i ons.  
 
6.  CRI TERI A POLLUTANT EMI SSI ONS 
 

1.  Vol at i l e Or gani c Compound Emi ssi ons 
 

A pr i nt i ng f aci l i t y  can be a s i gni f i cant  sour ce of  
vol at i l e or gani c compound ( VOC)  emi ssi ons.   Pr i nt i ng 
i nks consi st  of  t hr ee maj or  component s:   pi gment ,  
bi nder s,  and sol vent s.   VOC emi ssi ons ar e gener at ed as 
t he sol vent s evapor at e dur i ng i nk appl i cat i on and 
dr yi ng pr ocesses.   When cal cul at i ng VOC emi ssi ons f r om 
i nks,  assume al l  sol vent s vol at i l i ze ( pl ease not e 
except i on f or  l i t hogr aphi c pr i nt i ng)  unl ess t he 
appl i cant  can document  t he amount  whi ch r emai ns i n t he 
pr oduct  and i s sent  of f  s i t e.   Addi t i onal  VOC emi ssi ons 
ar e gener at ed by sol vent s used i n par t s and pr ess 
c l eani ng oper at i ons and f r om sol vent  st or age t anks.  

 
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 i nk and/ or  sol vent  Mat er i al  Saf et y 
Dat a Sheet s ( MSDS) .   Par amet er s such as speci f i c  
gr avi t y,  VOC cont ent ,  and per cent  wei ght  sol i ds ar e 
nor mal l y pr ovi ded.   VOC emi ssi ons shoul d be cal cul at ed 
f r om VOC cont ent  l ess any wat er  cont ent .  

 
Uncont r ol l ed hour l y emi ssi ons f r om pr i nt i ng i nk usage 
and cl eani ng oper at i ons ar e cal cul at ed usi ng t he 
r epor t ed maxi mum hour l y VOC t hr oughput ,  assumi ng no VOC 
cont r ol s.   Repor t ed maxi mum VOC t hr oughput  shoul d be 
based on pr i nt i ng t he l ar gest  sheet  or  web wi dt h 
possi bl e on t he pr ess,  whi l e usi ng t he hi ghest  
per cent age i nk cover age t he sour ce expect s woul d ever  
be used.   The annual  uncont r ol l ed emi ssi ons shoul d be 
cal cul at ed f r om t he uncont r ol l ed hour l y emi ssi ons,  
assumi ng 8, 760 hour s/ year  oper at i on.   Expect ed hour l y 
emi ssi ons ar e cal cul at ed by r educi ng uncont r ol l ed 
emi ssi ons based on t he VOC cont r ol  ef f i c i ency.   Annual  
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expect ed emi ssi ons ar e det er mi ned usi ng t he per mi t t ed 
oper at i ng schedul e or  per mi t t ed annual  consumpt i on of  
i nk and,  i f  appl i cabl e,  capt ur e and cont r ol  
ef f i c i enci es ( see Appendi x A f or  sampl e emi ssi on 
cal cul at i ons) .  

 
2.  Li t hogr aphi c Pr i nt i ng Cal cul at i ons:  

 
Li t hogr aphi c pr i nt i ng emi ssi ons ar e cal cul at ed based on 
MSDS,  r at ed capaci t i es,  and assumpt i ons cont ai ned i n 
t he Al t er nat i ve Cont r ol  Techni ques Document ;  Of f set  
Li t hogr aphi c Pr i nt i ng,  EPA 453/ R94- 054.    

 
1.  I nk Assumpt i ons 

 
1.  The Al t er nat i ve Cont r ol  Techni ques ( ACT)  

document  st at es t hat  20 per cent  of  t he VOC 
f r om heat  set  i nks ar e r et ai ned i n t he 
subst r at e.   Heat  set  i nks ar e heavy mol ecul ar  
wei ght  oi l  base i nks whi ch r equi r e dr yi ng.  

 
2.  The ACT document  st at es t hat  95 per cent  of  

t he VOC ( by wei ght )  f r om nonheat set  i nks ar e 
r et ai ned i n t he subst r at e.   Nonheat set  i nks 
ar e desi gned t o dr y by absor pt i on.  

 
3.  The ACT document  st at es t hat  95 per cent  of  

t he VOC ( by wei ght )  f r om t he newspaper  
pr i nt i ng i nk i s r et ai ned i n t he subst r at e.  

 
2.  Fount ai n Sol ut i on Assumpt i ons 

 
1.  One hundr ed per cent  of  t he al cohol  i s  

evapor at ed f r om t he f ount ai n sol ut i on.  
 

2.  Low or  non- al cohol  f ount ai n sol ut i ons ar e 
est i mat ed t o cont ai n  10 per cent  VOC by 
wei ght .   Ver i f i cat i on i s r equi r ed wi t h 
cur r ent  MSDS.   

 
3.  Bl anket  Wash Assumpt i ons 

 
1.  One hundr ed per cent  of  VOC i s evapor at ed f r om 

t he bl anket  wash appl i ed by aut omat i c 
syst ems.  

 
2.  Many t i mes bl anket  wash i s appl i ed by r ags or  

t owel s.   The  ACT st at es t hat  t he t owel s 
cont ai n 50 per cent  of  t he VOC appl i ed.   
Ar t i c l e 45 r equi r es t hat  r ags be st or ed i n 
seal ed cont ai ner s t he emi ssi ons f r om bl anket  
wash coul d be r educed by 50 per cent .   The 
t owel s woul d have t o be ei t her  i nci ner at ed or  
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r ecycl ed and t he VOC r ecover ed.   Thi s 
r equi r ement  was st at ed i n t he ACT and Ar t i c l e 
45.  

 
4.  Car r yover  of  Fount ai n Sol ut i on and Bl anket  Wash  

 
Some of  t he VOC f r om bl anket  wash and f ount ai n 
sol ut i on appl i ed t o t he cyl i nder s of  heat  set  
pr esses wi nd up on t he web.   The web t hen car r i es 
t he VOC t o t he dr yer .   The car r yover  i s di r ect l y 
capt ur ed by t he dr yer .  

  
Car r yover  i s i mpor t ant  when det er mi ni ng t he amount  
of  emi ssi ons whi ch ar e uncont r ol l ed and whi ch ar e 
exhaust ed t o a st ack.   The VOC whi ch ar e exhaust ed 
t o a st ack can be cont r ol l ed by an add- on cont r ol  
devi ce.   
For  aut omat i c bl anket  wash syst ems on pr esses 
whi ch have heat  set  dr yer s t est i ng has 
demonst r at ed t hat  a r easonabl e gener al  assumpt i on 
f or  car r yover  i s 40 per cent  of  t he VOC.  

 
The ACT st at es t hat  VOC capt ur ed f r om al cohol  
subst i t ut ed bl anket  wash i s 70 per cent .   The ACT 
st at es t hat  70 per cent  i s a r easonabl e gener al  
assumpt i on.  

 
5.  I ndi r ect  capt ur e 

 
I ndi r ect  capt ur e r anges f r om 70 per cent  t o 40 
per cent  as st at ed i n t he ACT.   I ndi r ect  capt ur e 
used i n cal cul at i ons may need t o be document ed and 
conf i r med by t est i ng.   Fut ur e BACT coul d r equi r e 
t ot al  encl osur e.   

 
6.  Li t hogr aphi c Dr yer s 

 
Many heat set  l i t hogr aphi c pr esses have f l ame 
dr yer s.   The dr yer s speed t he set t i ng of  t he i nks.  
 The ACT document  does not  st at e t hat  t he dr yer  
cont r ol s VOC emi ssi ons.  Al l  t est i ng done f or  t he 
ACT was done t o addr ess capt ur e ef f i c i ency.  

 
3.  Par t i cul at e Emi ssi ons 

 
Par t i cul at e emi ssi ons i n t he f or m of  oi l  mi st  may be 
gener at ed when heavy mol ecul ar  wei ght  i nk sol vent  ( e. g.  
ker osene,  No.  2 f uel  oi l )  i s  used i n pr i nt i ng.   The 
act ual  emi ssi on r at e may be di f f i cul t  t o det er mi ne 
si nce a por t i on of  t he oi l  may r emai n i n t he pr oduct  
and anot her  por t i on of  t he oi l  may be emi t t ed as a gas.  
 I n addi t i on,  emi ssi ons may be doubl e count ed as bot h 
VOC and par t i cul at e emi ssi ons.   For  exampl e,  ker osene 
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and No.  2 f uel  oi l  mi st  shoul d be count ed as a VOC.   I t  
i s  t her ef or e r ecommended t hat  a par t i cul at e emi ssi on 
l i mi t  not  be cal cul at ed;  par t i cul at e emi ssi ons shoul d 
be l i mi t ed by opaci t y onl y.  I f  t he sour ce i s unabl e t o 
meet  t he opaci t y l i mi t ,  add- on cont r ol s may be 
necessar y.  

 
7.  TOXI C POLLUTANT EMI SSI ONS 
 

The st at e t oxi c r egul at i on wi l l  not  appl y t o any new sour ce 
r evi ew per mi t  whi ch i s subj ect  t o any appl i cabl e MACT 
st andar d.  Thi s i s st at ed i n 9 VAC 5- 50- 160 E. 1. a.   Cur r ent l y 
40 CFR 63 Subpar t  KK,  Nat i onal  Emi ssi ons St andar ds f or  
Pr i nt i ng and Publ i shi ng wi l l  appl y t o newl y const r uct ed 
maj or  Pr oduct  and Packagi ng r ot ogr avur e and wi de web 
f l exogr aphi c pr i nt i ng as def i ned i n t he MACT.   The MACT i s 
appl i cabl e t o sour ces const r uct ed af t er  May 30,  1996.   The 
MACT st andar d does not  appl y t o paper  coat i ng,  f abr i c 
coat i ng,  and l i t hogr aphi c pr i nt i ng.            

 
Toxi c emi ssi ons ar e usual l y cal cul at ed f r om Mat er i al  Saf et y 
Dat a Sheet s ( MSDS) .   Some MSDS l i st  onl y SARA 313 t oxi cs.   
The f ol l owi ng i s a l i s t  of  Cl ean Ai r  Act  HAP whi ch ar e NOT 
cur r ent l y i ncl uded on t he SARA 313 l i s t :  

 
68- 12- 2 N, N' - di met hyl ef or mami de 
822- 06- 0 hexamet hyl ene- 1, 6- di i socyanat e 
110- 54- 3 hexane 
78- 59- 1 i sophor one 
7803- 01- 6 phosphi ne 
1746- 01- 6 2, 3, 7, 8- t et r achl or odi benzo- p- di oxi n 
121- 44- 8 t r i et hyl ami ne 
540- 84- 1 2, 2, 3- t r i met hyl pent ane 
coke oven emi ssi ons 
f i ne mi ner al  f i ber s 
POM 
r adi onucl i des 

 
For  pr i nt i ng f aci l i t i es not  subj ect  t o t he MACT compl i ance 
must  be det er mi ned i n accor dance wi t h 9 VAC 5 CHAPTER 50 and 
cur r ent  agency pol i cy l i s t ed i n AQP- 5.  

 
8.  PERMI T LI MI TS 
 

1.  Hour l y and annual  emi ssi on l i mi t s ar e necessar y f or  
each cr i t er i a pol l ut ant  havi ng cont r ol l ed emi ssi ons of  
gr eat er  t han 0. 5 t ons/ yr .   Per mi t  emi ssi on l i mi t s ar e 
al so necessar y f or  each non- exempt  t oxi c pol l ut ant  
accor di ng t o cur r ent  depar t ment  pol i cy.   I n addi t i on,  
f aci l i t i es subj ect  t o Ar t i c l e 4- 36 need dai l y VOC 
emi ssi on l i mi t s.  
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2.  Annual  VOC t hr oughput  l i mi t s ar e necessar y f or  al l  VOC 
cont ai ni ng pr oduct s i ncl udi ng i nks,  addi t i ves,  
var ni shes,  and cl eani ng sol vent s.   Faci l i t i es subj ect  
t o Ar t i c l e 4- 36 need dai l y VOC t hr oughput  l i mi t s.  
Mat er i al s whi ch cause t oxi c pol l ut ant  emi ssi ons gr eat er  
t han t he exempt i on l evel s i n 9 VAC 5- 80- 11 may need 
hour l y t hr oughput  l i mi t s based on Depar t ment  pol i cy.    

 
3.  MACT ( i f  appl i cabl e)  

 
1.  The compl i ance dat e f or  an owner  and oper at or  of  a 

new af f ect ed sour ce subj ect  t o t he pr ovi s i ons of  
t hi s subpar t  i s  upon Αst ar t - up≅ of  t he af f ect ed 
sour ce,  or  May 30,  1996,  whi ch ever  i s l at er .   

 
2.  Annual  emi ssi ons at  mi nor  pr i nt i ng f aci l i t i es wi l l  

need t o be l i mi t ed t o 10 t ons/ yr  of  a s i ngl e HAP 
and 25 t ons/ yr  of  a combi nat i on of  HAP.   Thi s wi l l  
i nsur e t hat  mi nor  sour ces ar e consi der ed ar ea 
sour ces under  t he MACT.    

 
4.  Publ i cat i on Rot ogr avur e 

 
Each af f ect ed publ i cat i on r ot ogr avur e sour ce shal l  
l i mi t  emi ssi ons of  or gani c HAP t o no mor e t han 8 
per cent  of  t he t ot al  vol at i l e mat t er  used each mont h.   
The emi ssi on l i mi t at i on may be achi eved by over al l  
cont r ol  of  at  l east  92 per cent  of  or gani c HAP used,  by 
subst i t ut i on of  non- HAP mat er i al s f or  or gani c HAP,  or  
by a combi nat i on of  capt ur e and cont r ol  t echnol ogy and 
mat er i al  subst i t ut i on.   

 
5.  Pr oduct  Rot ogr avur e,  Packagi ng Rot ogr avur e,  and Wi de 

Web Fl exogr aphi c Pr i nt i ng 
 

1.  Each af f ect ed pr oduct  r ot ogr avur e,  packagi ng 
r ot ogr avur e,  or  wi de web f l exogr aphi c pr i nt i ng 
sour ce t hat  i s subj ect  t o t he r equi r ement s of  
subpar t  KK shal l  l i mi t  emi ssi ons t o no mor e t han 
f i ve per cent  of  t he or gani c HAP appl i ed f or  t he 
mont h;  or  t o no mor e t han f our  per cent  of  t he mass 
of  i nks,  coat i ngs,  var ni shes,  adhesi ves,  pr i mer s,  
sol vent s,  r educer s,  t hi nner s,  and ot her  mat er i al  
appl i ed,  f or  t he mont h;  or  t o no mor e t han 20 
per cent  of  t he mass of  sol i ds appl i ed f or  t he 
mont h;  or  t o cal cul at ed equi val ent s of  al l owabl e 
mass based on or gani c HAP and sol i ds cont ent  of  
t he i nks,  coat i ngs,  var ni shes,  adhesi ves,  pr i mer s,  
sol vent s,  r educer s,  t hi nner s,  and ot her  mat er i al s 
appl i ed f or  t he mont h.  

 
2.  Faci l i t i es ar e al l owed t o change pr oduct s wi t hout  

a per mi t  modi f i cat i on pr ovi ded t he new pr oduct  
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does not  cause an i ncr ease i n VOC emi ssi ons,  and 
t oxi c emi ssi ons ar e l ess t han t he l i mi t s speci f i ed 
i n t he per mi t  or  bel ow 9 VAC 5- 80- 11 exempt i on 
l evel s.   The f aci l i t y  shoul d not i f y t he r egi onal  
of f i ce i f  a pr oduct  change woul d r esul t  i n t he 
emi ssi on of  a di f f er ent  HAP or  i ncr ease t he 
emi ssi on of  HAP whi ch ar e cur r ent l y used at  t he 
f aci l i t y .  

 
3.  Faci l i t i es whi ch consi st ent l y use a l i mi t ed number  

of  pr oduct s may choose a t hr oughput  l i mi t  on 
i ndi v i dual  pr oduct s t o s i mpl i f y r ecor dkeepi ng 
r equi r ement s.  I n t hi s case,  a change i n pr oduct s 
woul d r equi r e a per mi t  modi f i cat i on.  

 
9.  EMI SSI ON CONTROLS 
 

1.  Mi nor  per mi t s or  mi nor  modi f i cat i on per mi t s at  
f aci l i t i es unabl e t o use compl i ant  i nks may el ect  or  be 
r equi r ed t o i nst al l  add- on VOC cont r ol s f or  a var i et y 
of  r easons such as sel l i ng of f set s,  i nt er nal  net t i ng,  
avoi dance of  PSD or  nonat t ai nment  r evi ew,  or  compl yi ng 
wi t h Ar t i c l e 4- 36,  Ar t i c l e 45,  t oxi cs,  NSPS Subpar t  QQ,  
BACT or  MACT r equi r ement s.   Add- on cont r ol  at  pr i nt i ng 
f aci l i t i es consi st s of  a VOC capt ur e syst em and a 
cont r ol  devi ce.   Possi bl e cont r ol  devi ces i ncl ude 
di r ect  f l ame,  r egener at i ve,  and cat al yt i c i nci ner at i on;  
car bon bed adsor pt i on;  f l ame scr ubber s;  condenser s;  and 
demi st er s.   

 
Accor di ng t o EPA' s " Best  Demonst r at ed Cont r ol  
Technol ogy f or  Gr aphi c Ar t s"  ( EPA - 450/ 3- 91- 008,  
Febr uar y 1991) ,  r ecent  BACT det er mi nat i ons i ndi cat e 
capt ur e ef f i c i enci es of  100 per cent  usi ng per manent  
t ot al  encl osur e ( PTE)  wi t h dest r uct i on ef f i c i enci es 
bet ween 97 and 99. 5 per cent  usi ng di r ect  f l ame,  
r egener at i on or  cat al yt i c i nci ner at i on.   The 
dest r uct i on ef f i c i ency of  f ume i nci ner at or s can var y 
dependi ng on t he t ype of  VOC and age of  t he uni t .  
Ther ef or e,  BACT f or  mi nor  modi f i cat i ons ( f or  exampl e,  
t he addi t i on of  a pr ess)  at  maj or  nonat t ai nment  sour ces 
or  at  f aci l i t i es subj ect  t o Ar t i c l e 4- 36 shoul d be PTE 
wi t h a r emoval  ef f i c i ency of  95 per cent  unl ess an 
economi c j ust i f i cat i on can be demonst r at ed t o r equi r e 
l ess st r i ngent  cont r ol s.   BACT f or  mi nor  sour ces and 
mi nor  modi f i cat i ons can be l ess st r i ngent  due t o 
economi c consi der at i ons.   Cont r ol  ef f i c i enci es of  ot her  
t ypes of  cont r ol  t echnol ogi es whi ch may be consi der ed 
ar e as f ol l ows:   

 
 

Control 
Technology 

 
Efficiency 
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Control 

Technology 

 
Efficiency 

 
Non- PTE capt ur e 
syst em 

 
Gr eat er  t han 80% capt ur e 

 
Act i vat ed car bon 
bed adsor pt i on 
syst ems  

 
90 t o 95% adsor pt i on 

 
I nci ner at i on  

 
95 t o 97% dest r uct i on 

 
Condenser  syst em 

 
Case- by- case det er mi nat i on,  var i es 
wi t h t emper at ur e and t ype of  VOC 

 
Demi st er  

 
Case- by- case det er mi nat i on,  var i es 
wi t h t ype of  VOC and mi st  s i ze 

 
Fount ai n 
sol ut i on 
chi l l er s 

 
One opt i on f or  meet i ng 
r equi r ement s of  Ar t i c l e 45.   May 
be r equi r ed as BACT on a case- by-
case basi s.  

 
 

2.  Tur ndown Rat i o -  The t ur ndown r at i o i s a compar i son 
showi ng t he f l exi bi l i t y  of  a cont r ol  devi ce.   For  
exampl e,  a par t i cul ar  i nci ner at or  may be guar ant eed t o 
pr ovi de a 95 per cent  cont r ol  ef f i c i ency.   The cont r ol  
ef f i c i ency i s based on oper at i ng at  1, 450Ε F and at  a 
maxi mum ai r  f l ow of  20, 000 ACFM.   I f  t he i nci ner at or  
has a 4: 1 t ur ndown r at i o,  i t  i s  guar ant eed t o pr ovi de a 
95 per cent  cont r ol  ef f i c i ency whi l e oper at i ng bet ween 
5, 000 ACFM and 20, 000 ACFM.   I f  a f aci l i t y  r egul ar l y 
oper at es bel ow t he 5, 000 ACFM,  an al t er nat e oper at i ng 
scenar i o may be r equi r ed.  

 
3.  Al t er nat e Oper at i ng Scenar i os -  An al t er nat e oper at i ng 

scenar i o i s r equi r ed f or  a cont r ol  syst em at t ached t o 
pr i nt i ng pr esses whi ch occasi onal l y oper at e bel ow t he 
cont r ol  syst ems t ur ndown r at i o.   Per mi t t i ng t he 
al t er nat e oper at i ng scenar i o woul d r equi r e a st at ement  
i n t he per mi t  t hat  t he ef f i c i ency l i mi t  does not  appl y 
when t he pr esses ar e oper at i ng bel ow t he t ur ndown 
r at i o.   When t he pr esses ar e oper at i ng bel ow t he 
t ur ndown r at i o,  onl y t he hour l y emi ssi ons l i mi t  woul d 
appl y.   Hour l y compl i ance shoul d not  be a pr obl em even 
t hough t he cont r ol  equi pment  i s oper at i ng bel ow i t s 
guar ant eed ef f i c i ency.   The cont r ol  equi pment  shoul d 
dest r uct  or  r emove a s i gni f i cant  amount  of  t he VOC.   I n 
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addi t i on,  t he i nput  VOC shoul d be much l ower  t han t he 
maxi mum al l owabl e hour l y t hr oughput .  

 
An i nci ner at or =s f l exi bi l i t y  can be enhanced by t he 
i nst al l at i on of  a var i abl e speed f an,  however ,  t he use 
of  var i abl e speed f ans may af f ect  col l ect i on 
ef f i c i enci es and t ot al  encl osur e per f or mance.  

  
10.  OPACI TY 
 

1.  Vi s i bl e emi ssi ons f r om pr i nt i ng f aci l i t i es shal l  not  
exceed 10 per cent  opaci t y.  

 
2.  Vi s i bl e emi ssi ons at  l i t hogr aphi c pr i nt i ng f aci l i t i es 

usi ng heavy mol ecul ar  wei ght  i nk sol vent s whi ch r equi r e 
dr yi ng t o set  shal l  be l i mi t ed t o 10 per cent  opaci t y.   
( Some f aci l i t i es may have a pr obl em meet i ng t hi s 
st andar d wi t hout  i nst al l i ng an af t er bur ner . )  

 
3.  Opaci t y st andar ds appl y at  al l  t i mes,  except  i n t he 

case of  mal f unct i ons.  
 

11.  EMI SSI ON MONI TORI NG ( CEMS)  
 

1.  Cont i nuous Emi ssi on Moni t or i ng Syst ems ( CEMS)  may be 
consi der ed on a case- by- case basi s i f  t he per mi t t ee i s 
usi ng t he moni t or i ng syst em t o demonst r at e dai l y l i ne-
by- l i ne compl i ance or  i f  t he f aci l i t y=s per mi t t ed 
emi ssi ons ar e c l ose t o t r i gger i ng PSD or  Nonat t ai nment  
r evi ew.   EPA Per f or mance Speci f i cat i on No.  8 and 9 
appl y t o VOC CEMS.   I n or der  t o i nsur e accur acy and 
pr eci s i on of  t he CEMS,  a f aci l i t y  usi ng such syst ems 
shoul d be r equi r ed t o meet  one of  t he per f or mance 
speci f i cat i ons.   

 
2.  CEMS ar e r equi r ed f or  some f aci l i t i es whi ch ar e subj ect  

t o 40 CFR 63,  Subpar t  KK ( MACT) .   These CEMS ar e 
r equi r ed t o be cer t i f i ed by ei t her  EPA Per f or mance 
Speci f i cat i on No.  8 or  9.  

   
3.  Faci l i t i es usi ng a car bon adsor pt i on syst ems shoul d 

i nst al l  VOC moni t or s t o i ndi cat e VOC br eak- t hr ough 
unl ess an al t er nat i ve met hod i s appr oved by t he DEQ.   
These moni t or s need not  be subj ect ed t o t he same per mi t  
condi t i ons as t he CEMS used f or  cont i nui ng compl i ance.  

 
12.  EMI SSI ON TESTI NG 
 

1.  Faci l i t i es usi ng add- on cont r ol s and subj ect  t o Ar t i c l e 
4- 36 or f aci l i t i es wi t h VOC per mi t  emi ssi ons l i mi t s 
c l ose t o PSD or  nonat t ai nment  s i gni f i cance l evel s 
shoul d be t est ed i n accor dance wi t h 9 VAC 5- 20- 121,  or  
cur r ent  DEQ pol i cy.   Faci l i t i es subj ect  t o NSPS Subpar t  
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QQ must  t est  i n accor dance wi t h 40 CFR 60. 433.   VOC 
t est i ng of  ot her  mi nor  f aci l i t i es usi ng add- on cont r ol s 
shoul d be done on a case- by- case det er mi nat i on.  I n 
addi t i on,  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  may be necessar y.  

 
2.  NSPS Subpar t  QQ t est i ng i s a 30- day enhanced mass 

bal ance.   The mass bal ance r equi r es a non- r eset abl e 
t ot al i zer ,  segr egat ed st or age t anks or  account i ng 
pr ocedur es f or  shar ed t anks,  i nk t emper at ur e moni t or i ng 
f or  densi t y cor r ect i ons,  pur chase r ecor ds and r ecover ed 
sol vent  r ecor ds.   I n addi t i on Subpar t  QQ r equi r es EPA 
Met hod 24 or  24A t est i ng t o det er mi ne VOC i nk cont ent .  
 Subpar t  QQ cont ai ns f our  di f f er ent  t est i ng/ compl i ance 
r equi r ement s;  appl i cabi l i t y  of  t he t est i ng r equi r ement s 
depends on t he f aci l i t y  and i nk mi xes used.  

 
3.  NSPS QQ assumes t hat  al l  f aci l i t i es whi ch ar e subj ect  

t o Subpar t  QQ have car bon bed adsor ber s.   Thi s 
assumpt i on makes t he NSPS t est i ng r equi r ement s 
conf usi ng f or  f aci l i t i es whi ch i nst al l ed i nci ner at or s.  
 I n most  cases t hi s wi l l  not  be a pr obl em  because t he 
BACT or  LAER anal ysi s wi l l  r equi r e a t ot al  encl osur e.   
Ef f i c i ency t est i ng of  t he i nci ner at or  and t ot al  
encl osur e t est i ng i s consi der ed at  l east  as st r i ngent  
as Subpar t  QQ mat er i al  bal ance t est i ng.   Subpar t  QQ 
wi l l  r equi r e a 30- day enhanced mass bal ance t o 
det er mi ne VOC i nl et  concent r at i on.   
 

4.  Ar t i c l e 45 r equi r es t est i ng f or  any add- on equi pment  at  
new f aci l i t i es.   The r equi r ement  i s l i s t ed i n 9 VAC 5-
40- 7890.  

 
5.  Compl i ant  I nk Test i ng -  The Depar t ment  can r equi r e 

f aci l i t i es usi ng compl i ant  i nk t o have an i ndependent  
l ab per f or m a Met hod 24 or  24A t est  on any i nk t o 
det er mi ne compl i ance wi t h VOC i nk cont ent  r equi r ement s.  

 
NSPS Subpar t  QQ r equi r es i nk t est i ng dur i ng t he 30- day 
enhanced mass bal ance.   

 
13.  TRAI NI NG,  OPERATI ON,  AND MAI NTENANCE 
 

Al l  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 pr i nt i ng syst em and t he pol l ut i on cont r ol  devi ce( s) .  
 Tr ai ni ng shal l  consi st  of  a 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.  
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14.  NOTI FI CATI ON 
 

1.  The owner  or  oper at or  of  al l  f aci l i t i es must  submi t  
not i f i cat i on of  t he f ol l owi ng:  

 
1.  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 
2.  t he ant i c i pat ed dat e of  st ar t up 
3.  t he act ual  dat e of  st ar t up 
4.  t he dat e of  r eachi ng maxi mum pr oduct i on 
5.  ( i f  appl i cabl e)  t he ant i c i pat ed dat e of  

per f or mance t est s.  
 

2.  NSPS Not i f i cat i on:   I f  t he per mi t  i s  subj ect  t o NSPS 
Subpar t  QQ,  copi es of  wr i t t en not i f i cat i on r ef er enced 
i n i t ems 1.  and 2.  above shal l  be sent  t o:  

 
Chi ef   
Ai r  Enf or cement  Br anch ( 3AT13)  
U. S.  Envi r onment al  Pr ot ect i on Agency 
Regi on I I I  
1650 Ar ch St r eet  
Phi l adel phi a,  PA 19103- 2099 

 
3.  MACT Not i f i cat i on:   Thi s wi l l  be r equi r ed unt i l  t he 

MACT Pr ogr am has been del egat ed t o Vi r gi ni a.  
  

Di r ect or  Ai r  Radi at i on and Toxi cs 
Uni t ed St at ed Envi r onment al  Pr ot ect i on Agency 
Regi on I I I  
Mai l  Code 3AT00 
1650 Ar ch St r eet  
Phi l adel phi a,  PA 19103- 2099 

 
4.  The not i f i cat i on on al l  ot her  per mi t s 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.  

 
15.  RECORDKEEPI NG 
 

1.  Faci l i t i es subj ect  onl y t o t he mi nor  sour ce or  mi nor  
modi f i cat i on r equi r ement s i n 9 VAC 5- 80- 10 shoul d 
mai nt ai n a mont hl y and annual  r ecor d of  al l  VOC 
emi ssi ons.  

 
2.  Faci l i t i es subj ect  t o Ar t i c l e 4- 36 must  keep r ecor ds 

consi st ent  wi t h AQP- 4.   Thi s i ncl udes r ecor ds of  dai l y 
l i ne- by- l i ne compl i ance.   Faci l i t i es usi ng compl i ant  
i nk must  mai nt ai n r ecor ds whi ch demonst r at e t hat  each 
i nk meet s t he def i ni t i on of  compl i ant  i nk.   The sour ce 
shoul d al so mai nt ai n a 12- mont h r unni ng t ot al  of  VOC 
emi ssi ons.  
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3.  Faci l i t i es subj ect  t o NSPS Subpar t  QQ must  mai nt ai n 
r ecor ds consi st ent  wi t h 40 CFR 60. 434.   Ot her wi se,  
r ecor ds of  mont hl y and annual  VOC emi ssi ons 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.   

 
4.  Faci l i t i es subj ect  t o Ar t i c l e 4- 45 ar e r equi r ed t o keep 

r ecor ds of  speci f i c  par amet er s l i s t ed i n 9 VAC 5- 40-
7910.   

 
16.  REPORTI NG 
 

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 s i 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 t r ack cer t ai n emi ssi ons mor e cl osel y by r equi r i ng 
per i odi c r epor t s.   Repor t i ng of  annual  emi ssi ons of  VOC or  
any pol l ut ant  whi ch has a per mi t  l i mi t  may be r equi r ed.  

 
17.  MODELI NG 
 

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.   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.  

 
18.  PERMI T APPROVAL 
 

Appr oval  aut hor i t y i s gi ven t o t he Regi onal  Per mi t  Manager  
who may si gn t he per mi t  f or  t he Execut i ve Di r ect or .  
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 APPENDIX A 
 SAMPLE EMISSION CALCULATIONS 
 
 
Compliant Coating Determination 
 
Exampl e 1:  
 
A pr i nt i ng i nk wi t h t he f ol l owi ng composi t i on i s appl i ed on a 
packagi ng r ot ogr avur e pr i nt i ng l i ne:  
 

 
Ink 

Component 

 
Volume 
Percent 

 
Non-
vol at i l e 

 
10 

 
VOC 

 
20 

 
Wat er  

 
70 

 
The vol ume per cent  of  non- vol at i l e mat er i al  l ess wat er  i s 
  

   10% non-
vol at i l es   

100% i nk -  70% 
wat er  

 
x  100 = 

33. 3% 

 
The pr i nt i ng i nk i s t her ef or e not a high-solids ink s i nce i t s 
non- vol at i l e por t i on i s l ess t han 60 per cent  by vol ume.  
 
The vol ume per cent  of  VOC i n t he vol at i l e f r act i on of  t he i nk i s 
  

       20% VOC    
    

20% VOC + 70% 
wat er  

 
x  100 = 

22. 2% 

 
The vol ume per cent  of  wat er  i n t he vol at i l e f r act i on of  t he i nk 
can be cal cul at ed by ei t her  of  t he f ol l owi ng t wo met hods:  
  

      70% Wat er    
    

20% VOC + 70% 
wat er  

 
x  100 = 

77. 8% 

 or  
 
 100% -  22. 2% = 77. 8% 
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The pr i nt i ng i nk does meet  t he def i ni t i on of  a waterborne ink 
s i nce i t s vol at i l e por t i on consi st s of  mor e t han 75 per cent  by 
vol ume of  wat er  and l ess t han 25 per cent  by vol ume of  VOC.  
Exampl e 2:  
 
A pr i nt i ng i nk wi t h t he f ol l owi ng composi t i on i s appl i ed on a 
f l exogr aphi c pr i nt i ng pr ocess:  
 

 
Ink 

Component 

 
Weight 
Percent 

 
Non-
vol at i l es 

 
79. 3 

 
VOC 

 
20. 7 

 
 I nk densi t y = 11. 0 pounds/ gal l on 
 VOC densi t y = 6. 0 pounds/ gal l on 
 
The vol ume of  VOC i n one gal l on of  i nk i s 
  

 11. 0 l b 
i nk  

1 gal  i nk 
 
x 

 
 0. 207 l b 

VOC  
1 l b i nk 

 
x 

 
  1 gal  

VOC  
6. 0 l b VOC 

 
= 

 
 0. 38 gal  

VOC  
1 gal  i nk 

 
The vol ume per cent  of  non- vol at i l e mat er i al  i n one gal l on of  i nk 
i s 
 
 ( 1 -  0. 38)  x 100 = 62% 
 
The i nk i s t her ef or e a high-solids ink s i nce i t  cont ai ns mor e 
t han 60 per cent  of  non- vol at i l e compounds by vol ume.  
 
Exampl e 3:  
 
A pr i nt i ng i nk wi t h t he f ol l owi ng composi t i on i s appl i ed on a 
f l exogr aphi c pr i nt i ng pr ocess:  
 

 
Ink 

Component 

 
Weight 
Percent 

 
Non-
vol at i l es 

 
68. 7 

 
VOC 

 
31. 3 

 
The wei ght  of  VOC per  pound of  non- vol at i l es i s 
  

 0. 313 l b 
VOC  

 
x 

 
        1 l b i nk    

     
 
= 

 
     0. 46 l b VOC 
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1 l b i nk 0. 687 l b non-
vol at i l es 

1 l b non-
vol at i l es 

 
The i nk i s t her ef or e a low-solvent ink s i nce i t  cont ai ns l ess 
t han 0. 5 pounds of  VOC per  pound of  non- vol at i l e compounds.  
Determination of Overall VOC Control Efficiency 
 
Exampl e:  
 
A pr i nt i ng f aci l i t y  has mul t i pl e pr i nt i ng l i nes.   Each l i ne has a 
VOC emi ssi on capt ur e ef f i c i ency of  75 per cent .   Al l  l i nes ar e 
vent ed t o a common cont r ol  devi ce whi ch has a VOC dest r uct i on 
ef f i c i ency of  90 per cent .  
 
The over al l  ef f i c i ency f or  each l i ne i s 
 
 ( 0. 75 x 0. 90)  x 100 = 67. 5% 
 
Calculation of VOC Emissions from Printing Facilities 
 
Non- Compl i ant  Coat i ngs ( hi gh- VOC i nks,  l ow- sol i ds i nks)  
 
Exampl e:  
 
A pl ant  uses a f l exogr aphi c pr i nt i ng i nk t hat  i s  80 per cent  by 
wei ght  VOC and 20 per cent  by wei ght  pi gment s and ot her  non-
vol at i l es as appl i ed.   The i nk densi t y i s 7. 44 pounds per  gal l on.  
 The r epor t ed hour l y,  dai l y,  and annual  usage of  i nk i s 2. 5,  100,  
and 5, 000 5- gal l on dr ums,  r espect i vel y.  
 
The VOC cont ent  of  each dr um i s 
  

 5 gal  
i nk  

dr um 
 
x 

 
 7. 44 l b 

i nk  
gal  i nk 

 
x 

 
 0. 80 l b 

VOC  
l b i nk 

 
= 

 
 29. 8 l b 

VOC  
dr um 

 
Pot ent i al  emi ssi ons ar e 
  

 29. 8 l b 
VOC  

dr um 
 
x 

 
 2. 5 

dr ums  
hour  

 
= 

 
74. 4 l bs 

VOC/ hr  
 

 29. 8 l b 
VOC  

dr um 
 
x 

 
 100 

dr ums  
day 

 
=  

 
2, 976 l bs 

VOC 
 
= 

 
1. 5 t ons 
VOC/ day 

 
 29. 8 l b 

VOC  
dr um 

 
x 

 
 5, 000 
dr ums  
year  

 
 

= 

 
   148, 800 

l bs VOC 

 
 

= 

 
74. 4 t ons 

VOC/ yr  

 
Wat er bor ne I nks 
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Exampl e:  
 
A pl ant  uses a f l exogr aphi c pr i nt i ng i nk t hat  i s  10 per cent  by 
vol ume non- vol at i l es,  20 per cent  by vol ume VOC,  and 70 per cent  by 
vol ume wat er  as appl i ed.   The densi t y of  t he VOC sol vent  i s 6. 0 
pounds per  gal l on,  and t he i nk densi t y i s 7. 44 pounds per  gal l on.  
 The r epor t ed hour l y,  dai l y,  and annual  usage of  i nk i s 2. 5,  100,  
and 5, 000 5- gal l on dr ums,  r espect i vel y.  
 
The VOC cont ent  of  each dr um i s 
  

 5 gal  
i nk  

dr um 
 
x 

 
 0. 20 gal  

VOC  
gal  i nk 

 
x 

 
 6. 0 l b 

VOC  
gal  VOC 

 
= 

 
 6. 0 l b 

VOC  
dr um 

 
Pot ent i al  emi ssi ons ar e 
  

 6. 0 l b 
VOC  

dr um 
 
x 

 
 2. 5 

dr ums  
hour  

 
= 

 
15 l bs 
VOC/ hr  

 
 6. 0 l b 

VOC  
dr um 

 
x 

 
 100 

dr ums  
day 

 
= 

 
600 l bs 
VOC/ day 

 
 6. 0 l b 

VOC  
dr um 

 
x 

 
 5, 000 
dr ums  
year  

 
= 

 
30, 000 l bs 

VOC 
 
= 

 
15 t ons 
VOC/ yr  

 
Hi gh- Sol i ds I nks 
 
Exampl e:  
 
A pl ant  uses a f l exogr aphi c pr i nt i ng i nk t hat  i s  79. 3 per cent  by 
vol ume non- vol at i l es and 20. 7 per cent  by vol ume VOC as appl i ed.   
The densi t y of  t he VOC sol vent  i s 6. 0 pounds per  gal l on,  and t he 
i nk densi t y i s 7. 44 pounds per  gal l on.   The r epor t ed hour l y,  
dai l y,  and annual  usage of  i nk i s 2. 5,  100,  and 5, 000 5- gal l on 
dr ums,  r espect i vel y.  
 
The VOC cont ent  of  each dr um i s 
  

 5 gal  
i nk  

dr um 
 
x 

 
 0. 207 gal  VOC 

  
gal  i nk 

 
x 

 
 6. 0 l b 

VOC  
gal  VOC 

 
= 

 
 6. 2 l b 

VOC  
dr um 

 
Pot ent i al  emi ssi ons ar e 
  

 6. 2 l b 
VOC  

dr um 
 
x 

 
 2. 5 

dr ums  
hour  

 
= 

 
15. 5 l bs 

VOC/ hr  
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 6. 2 l b 
VOC  

dr um 

x  100 
dr ums  

day 

= 621. 0 l bs 
VOC/ day 

 
 6. 2 l b 

VOC  
dr um 

 
x 

 
 5, 000 
dr ums  
year  

 
= 

 
31, 050 l bs 

VOC 
 
= 

 
15. 5 t ons 

VOC/ yr  

 
 
Low- Sol vent  I nks 
 
Exampl e:  
 
A pl ant  uses a f l exogr aphi c pr i nt i ng i nk t hat  i s  31. 3 per cent  by 
wei ght  VOC and 68. 7 per cent  by wei ght  pi gment s and ot her  non-
vol at i l es as appl i ed.   The i nk densi t y i s 7. 44 pounds per  gal l on.  
 The r epor t ed hour l y,  dai l y,  and annual  usage of  i nk i s 2. 5,  100,  
and 5, 000 5- gal l on dr ums,  r espect i vel y.  
 
The VOC cont ent  of  each dr um i s 
  

 5 gal  
i nk  

dr um 
 
x 

 
 7. 44 l b 

i nk  
gal  i nk 

 
x 

 
 0. 313 l b 

VOC  
l b i nk 

 
= 

 
 11. 6 l b 

VOC  
dr um 

 
Pot ent i al  emi ssi ons ar e 
  

 11. 6 l b 
VOC  

dr um 
 
x 

 
 2. 5 

dr ums  
hour  

 
= 

 
29. 1 l bs 

VOC/ hr  
 

 11. 6 l b 
VOC  

dr um 
 
x 

 
 100 

dr ums  
day 

 
= 

 
1, 164. 4 l bs 

VOC/ day 
 

 11. 6 l b 
VOC  

dr um 
 
x 

 
 5, 000 
dr ums  
year  

 
= 

 
58, 218 l bs 

VOC 
 
= 

 
29. 1 t ons 

VOC/ yr  

 
Pr i nt i ng Pr ocess wi t h Emi ssi on Cont r ol  Syst em 
 
Exampl e:  
 
A r ot ogr avur e pr i nt i ng pr ocess uses an i nk t hat  i s  80 per cent  by 
wei ght  VOC and 20 per cent  by wei ght  pi gment s and ot her  non-
vol at i l es as appl i ed.   The i nk densi t y i s 7. 44 pounds per  gal l on.  
 The r epor t ed hour l y,  dai l y,  and annual  usage of  i nk i s 2. 5,  100,  
and 5, 000 5- gal l on dr ums,  r espect i vel y.   The pl ant  el ect s t o 
i nst al l  an emi ssi on cont r ol  syst em ( car bon adsor pt i on syst em,  
i nci ner at i on,  or  equi val ent )  havi ng a dest r uct i on/ col l ect i on 
ef f i c i ency of  95 per cent .   The pr ocess i s hooded and has a 
capt ur e ef f i c i ency of  80 per cent .  
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The VOC cont ent  of  each dr um i s 
  

 5 gal  
i nk  

dr um 
 
x 

 
 7. 44 l b 

i nk  
gal  i nk 

 
x 

 
 0. 80 l b 

VOC  
l b i nk 

 
= 

 
 29. 8 l b 

VOC  
dr um 

 
 
 
 
 
Pot ent i al  ( uncont r ol l ed)  emi ssi ons ar e 
  

 29. 8 l b 
VOC  

dr um 
 
x 

 
 2. 5 

dr ums  
hour  

 
= 

 
74. 4 l bs 

VOC/ hr  
 

 29. 8 l b 
VOC  

dr um 
 
x 

 
 100 

dr ums  
day 

 
= 

 
2, 980 l bs 

VOC 
 
= 

 
1. 5 t ons 

VOC/ yr  
 

 29. 8 l b 
VOC  

dr um 
 
x 

 
 5, 000 
dr ums  
year  

 
= 

 
148, 800 l bs 

VOC 
 
= 

 
74. 4 t ons 

VOC/ yr  

 
Over al l  VOC cont r ol  ef f i c i ency i s 
 
 ( 0. 80 x 0. 95)  x 100 = 76. 0% 
 
Expect ed ( cont r ol l ed)  emi ssi ons ar e 
 
 ( 74. 4 l bs VOC/ hr )  x ( 1 -  0. 76)  = 17. 9 l bs VOC/ hr  
 
 ( 2, 980 l bs VOC/ day)  x ( 1 -  0. 76)  = 715. 2 l bs VOC/ day 
 
 ( 74. 4 t ons VOC/ yr )  x ( 1 -  0. 76)  = 17. 9 t ons VOC/ yr  
 
Emi ssi ons can al so be cal cul at ed by t ot al i ng t he f ugi t i ve and 
st ack emi ssi ons f r om t he pr ocess.   Accor di ngl y,  expect ed f ugi t i ve 
emi ssi ons ar e 
 
 ( 74. 4 l bs VOC/ hr )  x ( 1 -  0. 80)  = 14. 9 l bs VOC/ hr  
 
 ( 2, 980 l bs VOC/ day)  x ( 1 -  0. 80)  = 596. 0 l bs VOC/ day 
 
 ( 74. 4 t ons VOC/ yr )  x ( 1 -  0. 80)  = 14. 9 t ons VOC/ yr  
 
Expect ed st ack emi ssi ons ar e 
 
 ( 74. 4 l bs VOC/ hr )  x ( 0. 80)  x ( 1 -  0. 95)  = 3. 0 l bs VOC/ hr  
 
 ( 2, 980 l bs VOC/ day)  x ( 0. 80)  x ( 1 -  0. 95)   = 119. 2 l bs VOC/ day 
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 ( 74. 4 t ons VOC/ yr )  x ( 0. 80)  x ( 1 -  0. 95)  = 3. 0 t ons VOC/ yr  
 
Tot al  expect ed emi ssi ons ar e 
 

14. 9 + 3. 0   = 17. 9 l bs VOC/ hr  
 

596. 0 + 119. 2 = 715. 2 l bs VOC/ day 
 

14. 9 + 3. 0   = 17. 9 t ons VOC/ yr  
 
Summar y of  VOC Emi ssi ons f r om Pr i nt i ng Faci l i t i es 
 
The f ol l owi ng t abl e i l l ust r at es t he r esul t s of  t he above 
emi ssi ons cal cul at i ons.   Not e t he ef f ect s of  var yi ng t he coat i ng 
t ype and cont r ol  r equi r ement s i n var i ous pr i nt i ng pr ocesses 
ut i l i z i ng s i mi l ar  t hr oughput s and coat i ng densi t i es.  
 

 
Coating Type 

or 
Process Type 
w/Control 

 
Annual 
Thrupu

t 

 
Coati
ng 
and 
VOC 
Densi
ty 

 
VOC 

 
Non-
VOC 

 
Water 

 
VOC 

Emission
s 

(tons/yr
) 

 
Non-Compliant Coatings 
(high-VOC/low-solids inks) 

 
80% 

by weight 

 
20% 

by weight 
 

- 
 

74.4 

 
Waterborne Inks 

 
20% 

by volume 

 
10% 

by volume 

 
70% 

by volume 
 

15.0 

 
High-Solids Inks 

 
20.7% 

by volume 

 
79.3% 

by volume 
 

- 
 

15.5 

 
Low-Solvent Inks 

 
31.3% 

by weight 

 
68.7% 

by weight 
 

- 
 

29.1 
 
Printing Press 
w/Emission Controls 

 
5,000 

5-gallon 
drums 

 
7.44 
lb/gal 
ink 

 
6.0 

lb/gal 
VOC 

 
80% 

by weight 

 
20% 

by weight 
 

- 
 

17.9 

 
 
Calculation of VOC Emissions from Publication Rotogravure Printing Facilities 
 
Publication rotogravure printing facilities must meet the minimum requirements listed in 40 CFR 
Part 60, Subpart QQ.  This standard states that facilities may not emit VOC into the atmosphere 
in excess of 16 percent of the total mass of VOC solvent and water used at the facility during any 
30 consecutive calendar days.  Reviewer should check for compliance with this standard. 
 
Non-Compliant Coatings (high-VOC inks, low-solids inks) 
 
Example: 
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A publication rotogravure facility uses a printing ink that is 80 percent by weight VOC and 20 
percent by weight pigments and other non-volatiles as applied.  The ink density is 7.44 pounds 
per gallon.  The reported hourly, daily, and annual usage of ink is 2.5, 100, and 5,000 5-gallon 
drums, respectively. 
 
 
 
 
The VOC content of each drum is 
  

 5 gal ink  
drum 

 
x 

 
 7.44 lb ink  

gal ink 
 
x 

 
 0.80 lb VOC  

lb ink 
 
= 

 
 29.8 lb VOC  

drum 

 
Potential emissions are 
  

 29.8 lb VOC  
drum 

 
x 

 
 2.5 drums  

hour 
 

= 
 

74.4 lbs VOC/hr 
 

 29.8 lb VOC  
drum 

 
x 

 
 100 drums  

day 
 

= 
 
2,976 lbs VOC 

 
= 

 
1.5 tons VOC/day 

 
 29.8 lb VOC  

drum 
 
x 

 
 5,000 drums  

year 
 
= 

 
148,800 lbs VOC 

 
= 

 
74.4 tons VOC/yr 

 
In this example, no water exists in the printing ink used, and all of the VOC used are emitted 
into the atmosphere.  Non-compliant inks, therefore, cannot be used in new publication 
rotogravure printing facilities without the use of add-on control. 
 
Waterborne Inks 
 
Example: 
 
A publication rotogravure printing facility uses a printing ink that is 10 percent by volume non-
volatiles, 20 percent by volume VOC, and 70 percent by volume water as applied.  The density 
of the VOC solvent is 6.0 pounds per gallon, and the ink density is 7.44 pounds per gallon.  The 
reported hourly, daily, and annual usage of ink is 2.5, 100, and 5,000 5-gallon drums, 
respectively. 
 
The VOC content of each drum is 
  

 5 gal ink  
drum 

 
x 

 
 0.20 gal VOC  

gal ink 
 
x 

 
 6.0 lb VOC  

gal VOC 
 

= 

 
 6.0 lb VOC  

    drum     

 
The water content of each drum is 
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 5 gal ink  

drum 
 
x 

 
 0.70 gal water  

gal ink 
 
x 

 
 8.3 lb water  

gal water 
 
= 

 
 29.1 lb water  

drum 

 
Total weight of VOC and water in each drum is 
 
 6.0 + 29.1 = 35.1 lb VOC & water/drum 
 
Potential emissions are 
  

 6.0 lb VOC  
drum 

 
x 

 
 2.5 drums  

hour 
 

= 
 
15 lbs VOC/hr 

 
 6.0 lb VOC  

drum 
 
x 

 
 100 drums  

day 
 

= 
 
600 lbs VOC/day 

 
 6.0 lb VOC  

drum 
 
x 

 
 5,000 drums  

year 
 
= 

 
30,000 lbs VOC 

 
= 

 
15 tons VOC/yr 

 
Percent VOC emitted is 
 
 (6.0/35.1) x 100 = 17.1% > 16% 
 
This particular waterborne ink does not meet the standard for publication rotogravure printing 
facilities. 
 
Printing Process with Emission Control System 
 
Example: 
 
A publication rotogravure printing process subject to NSPS Subpart QQ uses an ink that is 80 
percent by weight VOC and 20 percent by weight pigments and other non-volatiles as applied.  
The ink density is 7.44 pounds per gallon.  The reported hourly, daily, and annual usage of ink is 
2.5, 100, and 5,000 5-gallon drums, respectively.  The plant elects to install an emission control 
system (carbon adsorption system, incineration, or equivalent) having a destruction/collection 
efficiency of 95 percent.  The process is hooded and has a capture efficiency of 92 percent. 
 
The VOC content of each drum is 
  

 5 gal ink  
drum 

 
x 

 
 7.44 lb ink  

gal ink 
 
x 

 
 0.80 lb VOC  

lb ink 
 
= 

 
 29.8 lb VOC  

drum 

 
Potential (uncontrolled) emissions are 
 
 

 29.8 lb VOC  
 
x 

 
 2.5 drums  

 
= 

 
74.4 lbs VOC/hr 
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drum hour 
 

 29.8 lb VOC  
drum 

 
x 

 
 100 drums  

day 
 

= 
 
2,980 lbs VOC 

 
= 

 
1.5 tons VOC/yr 

 
 29.8 lb VOC  

drum 
 
x 

 
 5,000 drums  

year 
 
= 

 
148,800 lbs VOC 

 
= 

 
74.4 tons VOC/yr 

 
 
Overall VOC control efficiency is 
 
 (0.92 x 0.95) x 100 = 87.4% 
 
Expected (controlled) emissions are 
 
    (74.4 lbs VOC/hr) x (1 - 0.874)   = 9.4 lbs VOC/hr 
 
  (2,980 lbs VOC/day) x (1 - 0.874)   = 375.5 lbs VOC/day 
 
    (74.4 tons VOC/yr) x (1 - 0.874)  = 9.4 tons VOC/yr 
 
Emissions can also be calculated by totaling the fugitive and stack emissions from the process.  
Accordingly, expected fugitive emissions are 
 
    (74.4 lbs VOC/hr) x (1 - 0.92) = 6.0 lbs VOC/hr 
 
  (2,980 lbs VOC/day) x (1 - 0.92) = 238.4 lbs VOC/day 
 
   (74.4 tons VOC/yr) x (1 - 0.92) = 6.0 tons VOC/yr 
 
Expected stack emissions are 
 
   (74.4 lbs VOC/hr) x (0.92) x (1 - 0.95)   = 3.4 lbs VOC/hr 
 
   (2,980 lbs VOC/day) x (0.92) x (1 - 0.95) = 137.1 lbs VOC/day 
 
   (74.4 tons VOC/yr) x (0.92) x (1 - 0.95)  = 3.4 tons VOC/yr 
 
Total expected emissions are 
 

  6.0 + 3.4   = 9.4 lbs VOC/hr 
 

238.4 + 137.1 = 375.5 lbs VOC/day 
 

  6.0 + 3.4   = 9.4 tons VOC/yr 
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Percent VOC emitted is 
 
         (9.4/74.4) x 100 = 12.6% < 16% 
 
In this example, the use of add-on controls with a good capture efficiency assured compliance of 
the emission standard. 
 
 
Calculation of Toxic Pollutant Emissions from Printing Facilities 
 
The ink/additive/clean-up solvent manufacturer's material safety data sheets (MSDS) usually 
give the weight percent of each toxic pollutant contained in their products.  This information can 
be used in the following general equation to calculate toxic emissions from printing facilities.  
For the purposes of this calculation, the term ink will be used to represent inks, additives, and 
clean-up solvents, as applicable. 
 
   [ink thruput] x [ink density] x   [wt %/100]    x [1 - control eff] = lb toxic 
                                                                100 
 
gal ink used     x      lb       x      lb toxic   x 1 - control eff   =   lb toxic 
    year                  gal ink           lb ink                 100 
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