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First, Some TermsFirst, Some Terms

PPaper and aper and OOther ther WWeb eb CCoating oating 

MMaximum aximum AAchievable chievable CControl ontrol 
TTechnologyechnology

NNational ational EEmission mission SStandards tandards 
for for HHazardous azardous AAir ir PPollutantsollutants
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MACT vs. NESHAPMACT vs. NESHAP

NESHAP is the ruleNESHAP is the rule
MACT is the level required by MACT is the level required by 
most NESHAPsmost NESHAPs
“MACT Standard” “MACT Standard” 
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GOALSGOALS

Introduce requirements of the Introduce requirements of the 
POWC MACTPOWC MACT
Review applicability case studiesReview applicability case studies
Review possible compliance Review possible compliance 
approachesapproaches
Discuss implementation casesDiscuss implementation cases
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Overview of RuleOverview of Rule
Codified in 40 CFR Part 63, Codified in 40 CFR Part 63, 
Subpart JJJJSubpart JJJJ
Applies to ONLY Applies to ONLY major major 
sourcessources..
Requires use of addRequires use of add--on on 
control and/or lowcontrol and/or low--HAP HAP 
coatingscoatings

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

Overview of RuleOverview of Rule

Applies to all coating lines Applies to all coating lines 
not covered by other MACTs not covered by other MACTs 
Includes aqueous linesIncludes aqueous lines
Monitoring, reporting, and Monitoring, reporting, and 
recordkeeping requirementsrecordkeeping requirements
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What is included?What is included?

Regulates “organic HAP”Regulates “organic HAP”

Must include all HAP that Must include all HAP that 
are greater than:are greater than:
ll0.1 % for carcinogens0.1 % for carcinogens
ll1.0 % for non1.0 % for non--carcinogenscarcinogens

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

Typical HAP in the Typical HAP in the 
Coating IndustryCoating Industry

TolueneToluene
XyleneXylene
HexaneHexane
Methyl Ethyl Methyl Ethyl 
Ketone*Ketone*
Methyl Isobutyl Methyl Isobutyl 
ketoneketone
MethanolMethanol

Vinyl acetateVinyl acetate
AcetaldehydeAcetaldehyde
MethylMethyl
methacrylate methacrylate 
BenzeneBenzene
Certain Glycol Certain Glycol 
Ethers**Ethers**

* proposed for delisting
**treated as one HAP

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

Existing Affected SourceExisting Affected Source

All coating lines = All coating lines = oneone
affected sourceaffected source
Additional line at existing Additional line at existing 
facility is part of existing facility is part of existing 
affected sourceaffected source-- generallygenerally
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New Affected SourceNew Affected Source

New line(s) installed at new New line(s) installed at new 
facilities facilities 
Lines at facilities with no Lines at facilities with no 
prior P&OWC operation.prior P&OWC operation.

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

Operations covered by Operations covered by 
other MACTs are excludedother MACTs are excluded

Printing and Publishing (Subpart Printing and Publishing (Subpart 
KK)KK)
Magnetic Tape (Subpart EE)Magnetic Tape (Subpart EE)
Metal Coil Coating (Subpart Metal Coil Coating (Subpart 
SSSS)SSSS)
Fabric Coating (Subpart OOOO)Fabric Coating (Subpart OOOO)

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

More ExclusionsMore Exclusions

Specific process exclusions:Specific process exclusions:
llLithographyLithography
llScreenprintingScreenprinting
llLetterpressLetterpress
llNarrow web Narrow web flexographic flexographic printing printing 

Research and development linesResearch and development lines
§63.3300
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Key Date:Key Date:
September 13, 2000September 13, 2000
Rule proposed  (65 FR Rule proposed  (65 FR 
55331)55331)
“Affected sources” built “Affected sources” built 
after this date are after this date are 
considered “new affected considered “new affected 
sources”sources”

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

Key Date:            Key Date:            
December 4, 2002December 4, 2002

Rule promulgatedRule promulgated
Compliance date for Compliance date for newnew
affected sourcesaffected sources

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

More Key DatesMore Key Dates

December 5, 2004December 5, 2004
llInitial Notifications dueInitial Notifications due

December 5, 2005December 5, 2005
llCompliance date for Compliance date for 
existingexisting affected sourcesaffected sources
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Affiliated Operations Affiliated Operations 

Definition (preamble):Definition (preamble):
llCoating formulation and mixingCoating formulation and mixing
llStorage and wastewater Storage and wastewater 

operations operations 

Affiliated equipment have no Affiliated equipment have no 
P&OWC requirementsP&OWC requirements
Defers to the “Defers to the “MONsMONs””

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

The MONThe MON

MMiscellaneousiscellaneous OOrganicrganic
NNESHAPsESHAPs

MMiscellaneous iscellaneous OOrganic rganic 
CChemical hemical MManufacturing MACTanufacturing MACT
MMiscellaneous iscellaneous CCoating oating 
MManufacturing MACTanufacturing MACT

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

Affiliated Operations and Affiliated Operations and 
the “the “MONsMONs””

P&OWC affiliated equipment P&OWC affiliated equipment 
specifically is exempted from specifically is exempted from 
other MACTs (i.e., MCM and other MACTs (i.e., MCM and 
MOCM)MOCM)

§63.7985(d)(2)
§63.2435(c)(3)
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Existing Sources Existing Sources 
Must limit emissions to:Must limit emissions to:
llReduce emissions by Reduce emissions by 9595 percent, percent, 

OROR
llMeet limit of Meet limit of 0.040.04 kg HAP / kg kg HAP / kg 

coatingcoating applied, applied, OROR
llMeet limit of Meet limit of 0.200.20 kg HAP / kg kg HAP / kg 

solidssolids applied.applied.

§63.3320(b)

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

Rule RequirementsRule Requirements-- New New 
Sources  Sources  

§63.3320(b)

Must limit emissions to:Must limit emissions to:
llReduce emissions by Reduce emissions by 9898 percent, percent, 

OROR
llMeet limit of Meet limit of 0.0160.016 kg HAP / kg kg HAP / kg 

coatingcoating applied, applied, OROR
llMeet limit of Meet limit of 0.080.08 kg HAP / kg kg HAP / kg 

solids solids applied.applied.

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

Options to Meet MACTOptions to Meet MACT

Use LowUse Low--HAP CoatingsHAP Coatings
Install Capture and Control Install Capture and Control 
SystemSystem
llSolvent Recovery System (SRS)Solvent Recovery System (SRS)
llThermal or catalytic destructionThermal or catalytic destruction

Combination of aboveCombination of above

§63.3370
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One More AlternativeOne More Alternative

No greater than No greater than 2020 ppmv at ppmv at 
outlet of an oxidizer outlet of an oxidizer andand
demonstrate demonstrate 100100 percent percent 
capture efficiencycapture efficiency

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

Alternatives PresentationAlternatives Presentation

Does not follow rule flowDoes not follow rule flow
Follows likely thought flow of Follows likely thought flow of 
person assessing complianceperson assessing compliance
llYou do not (necessarily) know You do not (necessarily) know 

which option you will usewhich option you will use
llYou do (generally) know if you You do (generally) know if you 

havehave-- or intend to useor intend to use-- “add“add--on on 
controls.”controls.”

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com
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Wil l  you use a

control device to

comply?

Will you demonstrate

compliance for eachcoating or will you

a v e r a g e  a c r o s s

coatings?

Will you use one

c a p t u r e  a n d  c o n t r o ls y s t e m  o r

multiple? 1

NO Y E S

Multiple

See multiple

c o n t r o l  s y s t e mdiagram

Individual

1.  Identify each

coating materialused2

2.  Collect“ N E S H A P  q u a l i t y ”

d a t a  f o r  e a c hcoating material

3.  Calculate theHAP content for

e a c h  c o a t i n g .

S
tep-b

y-St
ep A

1 .   I d e n t i f y  e a c hcoating material used

and mass used22 .   C o l l e c t  “ N E S H A P

quality” data for eachcoating material

3 .   C a l c u l a t e  t h emonthly average

content of all

coatings

2S
tep-

by-S
tep B

Average

Incinerator Will you use a

Solvent RecoverySystem or an

I n c i n e r a t o r ?

One System

Will you

u s e  C E M s  o r  l i q u i d -

liquid materialbalance?Solvent

Recovery

Figure 1A.  Compliance Alternatives for the Paper and Other Web MACT
 [40 CFR, Part 63, Subpart JJJJ]

1.  Demonstrate

CaptureEfficiency3

2.  DemonstrateControl Efficiency3

3 .   Ca lcu la teOverall Control

Efficiency4

Step
-by-S

tep 
CDo values

m e e t  o re x c e e d

MACTl i m i t s ?

1Multiple path should be followed if

affected source includes one or morenever controlled stations or any

intermitantly controlled work stations2

Demonstrate monthly3Compl iance  demonst ra t ion  and

continuous or parametr ic monitoring4OCE= Capture times Control

efficiency5Continuous emissions monitoring

6M R R =  m o n i t o r i n g ,  r e c o r d  k e e p i n g ,and reporting requirements

NOTE: This includes allcompliance options except

calculating total  al lowed HAPemissions, Ha.

YES

NO

Compliance

NOTDemonstrated

1.  Determine total amount ofvolatile organic matter added to

s y s t e m22.  Determine any volatile organic

matter not emitted to atmosphere 2

3.  Determine total volatile organicmatter recovered by system2

4.  Calculate Overall ControlEfficiency 1St
ep-b

y-Ste
p D

Liquid-liquidmaterial

balance

C E M s

1. Demonstrate Capture

Efficiency32 .   U s i n g  C E M s  a t  i n l e t

and outlet, documentmonthly Control

Efficiency5

3.  Calculate OverallC o n t r o l  E f f i c i e n c y4S
tep-b

y-St
ep E

Compliance

D e m o n s t r a t e d(follow MRR)6

Y E S

1.  Follow Step-by-

Step B2.  Follow Step-by-

Step D3. Calculate the HAP

e m i t t e d4 ,  C a l c u l a t e  H A P

emission ratesDo values

m e e t  o re x c e e d

MACT

limits?

Step
-by-S

tep F

YES

Is therequired

minimum

efficiencyattained?

C o m p l i a n c eN O T

D e m o n s t r a t e d

NO

NO

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

YSYS

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

Will you use a
control device toc o m p l y ?

Will you demonstrate

compliance for eachcoating or will you

average across

coatings?

Will you use one

capture and control

s y s t e m  o r

multiple?

1

N O YES

Multiple

S e e  m u l t i p l e

control system

diagram

I n d i v i d u a l

1.  Identify eachcoating material

used2

2 .   C o l l e c t“NESHAP quality”

data for each

coating material3.  Calculate the

HAP content for

each coating.

St
ep-b

y-S
tep A

1.  Identify each

coating material usedand mass used 2

2.  Collect “NESHAP

quality” data for eachcoat ing mater ia l

3.  Calculate the

monthly averagecontent of all

c o a t i n g s2

St
ep-b

y-S
tep 

B

Average

Incinerator Will you use aSolvent Recovery

System or an

Incinerator?

O n e  S y s t e m

Will you

use CEMs or liquid-

liquid materialbalance?Solvent

Recovery

Figure 1A.  Compliance Alternatives for the Paper and Other Web MACT
 [40 CFR, Part 63, Subpart JJJJ]

1.  DemonstrateC a p t u r e

Efficiency32.  Demonstrate

Control Efficiency3

3.  CalculateO v e r a l l  C o n t r o l

Efficiency4S
tep

-by-
Step

 CDo valuesmeet or

e x c e e d

M A C Tl i m i t s ?

1Multiple path should be followed if

affected source includes one or morenever controlled stations or any

intermitantly controlled work stations

2Demonstrate monthly3Compliance demonstration and

continuous or parametric monitoring

4OCE= Capture times Controlefficiency

5Continuous emissions monitoring6

MRR= monitoring, record keeping,and reporting requirements

NOTE: This includes allcompliance options except

calculating total allowed HAP

emissions, H a.

Y E S

NO

C o m p l i a n c e

N O TDemonstrated

1.  Determine total amount of

volati le organic matter added to

system

2

2.  Determine any volatile organic

matter not emitted to atmosphere2

3.  Determine total volatile organicmatter recovered by system 2

4.  Calculate Overall Control

Efficiency

1Ste
p-by

-St
ep D

Liquid-liquid

material

balance

C E M s

1. Demonstrate Capture

E f f i c i e n c y

3

2 .   U s i n g  C E M s  a t  i n l e t

and outlet, document

monthly ControlE f f i c i e n c y5

3.  Calculate OverallC o n t r o l  E f f i c i e n c y4St
ep-b

y-S
tep 

E

C o m p l i a n c eDemonstrated

(follow MRR)6

YES

1.  Follow Step-by-Step B

2.  Follow Step-by-Step D

3. Calculate the HAP

emitted4, Calculate HAP

emission rates

Do valuesmeet or

exceed

M A C Tlimits?

S
tep

-by-
Step

 F

YES

Is the

required

minimume f f i c i e n c y

at ta ined?

ComplianceNOT

D e m o n s t r a t e d

NO

NO
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Will you use a

control device to

comply?

Will you demonstratecompliance for each

c o a t i n g  o r  w i l l  y o uaverage across

coatings?

Will you use one

c a p t u r e  a n d  c o n t r o lsystem or

multiple?1

N O YES

Multiple

See multiple

control system

diagram

Individual

1.  Identify eachc o a t i n g  m a t e r i a l

used22.  Collect

“NESHAP quality”data for each

c o a t i n g  m a t e r i a l

3.  Calculate theH A P  c o n t e n t  f o r

each coating.

Step
-by-S

tep 
A

1.  Identify each

c o a t i n g  m a t e r i a l  u s e dand mass used 2

2.  Collect “NESHAPq u a l i t y ”  d a t a  f o r  e a c h

c o a t i n g  m a t e r i a l

3.  Calculate them o n t h l y  a v e r a g e

content of allcoatings2

Step
-by-

Step
 B

Average

Incinerator Will you use aSolvent Recovery

System or anIncinerator?

O n e  S y s t e m

Will you

use CEMs or liquid-liquid material

balance?SolventRecovery

Figure 1A.  Compliance Alternatives for the Paper and Other Web MACT
 [40 CFR, Part 63, Subpart JJJJ]

1.  Demonstrate

C a p t u r eEfficiency3

2.  DemonstrateControl Efficiency3

3.  CalculateOverall Control

Efficiency4S
tep-

by-S
tep C

Do values

meet orexceed

MACTlimits?

1Multiple path should be followed ifaffected source includes one or more

never controlled stations or any

intermitantly controlled work stations2Demonstrate monthly

3Compliance demonstration andcontinuous or parametric monitoring

4O C E =  C a p t u r e  t i m e s  C o n t r o lefficiency

5Continuous emissions monitoring6

MRR= monitoring, record keeping,and reporting requirements

N O T E :  T h i s  i n c l u d e s  a l lcompliance options except

calculating total allowed HAPemissions, Ha .

YES

NO

ComplianceNOT

Demonstrated

1.  Determine total amount ofvolatile organic matter added to

system2

2.  Determine any volatile organicmatter not emitted to atmosphere2

3.  Determine total volatile organicmatter recovered by system 2

4.   Calculate Overal l  ControlE f f i c i e n c y1Ste
p-by

-Ste
p D

Liquid-liquid

material

b a l a n c e

CEMs

1. Demonstrate Capture

Efficiency32.  Using CEMs at inlet

and outlet, document

m o n t h l y  C o n t r o lEfficiency5

3.  Calculate OverallControl Efficiency4S
tep-b

y-St
ep E

ComplianceD e m o n s t r a t e d

(follow MRR)6

Y E S

1.  Follow Step-by-Step B

2.  Follow Step-by-Step D

3 .  C a l c u l a t e  t h e  H A Pe m i t t e d

4 ,  C a l c u l a t e  H A Pemission rates

Do values

meet orexceed

MACTlimits?

Ste
p-by

-Ste
p F

YES

Is the

r e q u i r e dm i n i m u m

efficiency

a t t a i n e d ?

C o m p l i a n c e

N O T

Demonstrated

N O

N O

YES

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

Will you use a

control device tocomply?

Will you demonstrate

compliance for eachcoating or will you

average acrosscoatings?

Will you use onecapture and control

s y s t e m  o rmultiple? 1

NO YES

M u l t i p l e

See multiplecontrol systemdiagram

I n d i v i d u a l

1.  Identify each

coating materialu s e d2

2.   Col lect“NESHAP quality”

data for eachcoating material

3.  Calculate theHAP content for

each coating.

Step-
by-Ste

p A

1.  Identify eachcoating material used

and mass used 22.  Collect “NESHAP

quality” data for eachc o a t i n g  m a t e r i a l

3.  Calculate them o n t h l y  a v e r a g e

content of allcoatings2

Step-
by-St

ep B

Average

I n c i n e r a t o r Will  you use a

Solvent RecoveryS y s t e m  o r  a n

Incinerator?

One System

Will youuse CEMs or liquid-

l i q u i d  m a t e r i a lbalance?Solvent

R e c o v e r y

Figure 1A.  Compliance Alternatives for the Paper and Other Web MACT

 [40 CFR, Part 63, Subpart JJJJ]

1.  DemonstrateC a p t u r e

Efficiency32.  Demonstrate

Control Efficiency 33.  Calculate

Overall ControlEfficiency4Ste
p-by

-Step 
CDo values

meet orexceed

M A C Tlimits?

1Multiple path should be followed ifaffected source includes one or more

never controlled stations or anyintermitantly controlled work stations

2Demonstrate monthly3Compliance demonstration and

continuous or parametric monitoring4OCE= Capture  t imes  Cont ro l

efficiency5Continuous emissions monitoring6

MRR= monitoring, record keeping,and reporting requirementsNOTE: This includes all

compliance options exceptcalculating total  al lowed HAP

emissions, Ha .

YES

N O

C o m p l i a n c e

N O TD e m o n s t r a t e d

1.  Determine total amount ofvolatile organic matter added to

s y s t e m22.  Determine any volatile organic

matter not emitted to atmosphere23.  Determine total volatile organic

matter recovered by system24.  Calculate Overall Control

Efficiency

1Step
-by-St

ep D

L i q u i d - l i q u i d

materialbalance

CEMs

1. Demonstrate Capture

Efficiency32.  Using CEMs at inlet

and outlet, documentmonthly Control

Efficiency

5

3.  Calculate Overall

Control Efficiency

4Step
-by-S

tep E

ComplianceDemonstrated

(follow MRR)6

YES

1 .   F o l l o w  S t e p - b y -Step B

2 .   F o l l o w  S t e p - b y -Step D

3. Calculate the HAPe m i t t e d

4, Calculate HAPemission rates

Do valuesmeet orexceed

MACTlimits?

S
tep-b

y-Step
 F

Y E S

I s  t h erequired

minimumefficiencyattained?

Compliance

N O TDemonstrated

NO

NO

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

Will you use acontrol device to

comply?

Will you demonstrate

compliance for eachc o a t i n g  o r  w i l l  y o u

average acrosscoatings?

Will you use onec a p t u r e  a n d  c o n t r o l

s y s t e m  o rmultiple? 1

NO

Y E S

Multiple

S e e  m u l t i p l e

c o n t r o l  s y s t e mdiagram

I n d i v i d u a l

1.  Identify each

c o a t i n g  m a t e r i a lu s e d22 .   C o l l e c t

“NESHAP quality”data for each

c o a t i n g  m a t e r i a l3 .   C a l c u l a t e  t h e

H A P  c o n t e n t  f o reach coating.

Ste
p-by-S

tep A

1 .   Identify eachcoating material used

and mass  used 22 .   C o l l e c t  “ N E S H A P

quality” data for eachcoating material3.  Calculate the

monthly averagec o n t e n t  o f  a l l

c o a t i n g s2

Ste
p-by-

Step B

Average

Incinerator Wil l  you use aSolvent Recovery

S y s t e m  o r  a nI n c i n e r a t o r ?

One System

W i l l  y o u

use CEMs or liquid-liquid material

b a l a n c e ?SolventRecovery

Figure 1A.  Compliance Alternatives for the Paper and Other Web MACT

 [ 4 0  C F R ,  P a r t  6 3 ,  S u b p a r t  J J J J ]

1.  DemonstrateCaptureEfficiency 3

2.  DemonstrateControl Efficiency3

3.  CalculateOverall Control

Efficiency 4

Step-
by-St

ep CDo  valuesm e e t  o r

exceedMACTlimits?

1Multiple path should be followed if

a f f e c t e d  s o u r c e  i n c l u d e s  o n e  o r  m o r en e v e r  c o n t r o l l e d  s t a t i o n s  o r  a n y

intermitantly controlled work stations2Demonstrate monthly3Compliance demonstration and

continuous or parametric monitoring4OCE= Capture times Control

efficiency5Continuous emissions monitoring

6MRR= monitoring, record keeping,and reporting requirementsNOTE: This includes all

compliance options exceptcalculating total allowed HAP

emissions, Ha.

YES

NO

ComplianceN O T

Demonstrated

1.  Determine total amount of

volatile organic matter added tosystem2

2.  Determine any volatile organicmatter not emitted to atmosphere2

3.  Determine total volatile organicm a t t e r  r e c o v e r e d  b y  s y s t e m2

4.  Calculate Overall ControlE f f i c i e n c y1S
tep-by

-Step
 D

Liquid-liquidmaterial

balance

CEMs

1. Demonstrate CaptureE f f i c i e n c y3

2.  Using CEMs at inleta n d  o u t l e t ,  d o c u m e n t

monthly ControlE f f i c i e n c y53.   Calculate  Overal l

Control Efficiency4S
tep-b

y-Ste
p E

ComplianceDemonstrated

(follow MRR) 6

YES

1.  Follow Step-by-

Step B2.  Follow Step-by-Step D

3 .  C a l c u l a t e  t h e  H A Pemitted

4, Calculate HAPe m i s s i o n  r a t e s

Do valuesmeet or

exceedMACTlimits?

St
ep-by

-Step 
F

Y E S

Is therequired

minimumefficiency

attained?

Compliance

NOTDemonstratedNO

NO
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StepStep--byby--Step GuidanceStep Guidance

[Based on draft [Based on draft 
documents]documents]

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

StepStep--byby--StepsSteps
AA-- Each coating, as Each coating, as 
purchased and purchased and 
applied (no averaging)applied (no averaging)
BB-- Monthly average or Monthly average or 
each or all coatingseach or all coatings
CC-- Oxidation and Oxidation and 
capture systemcapture system
DD-- Single SRS with Single SRS with 
LiquidLiquid--Liquid balanceLiquid balance
EE-- SRS using CEMs SRS using CEMs 
and capture systemand capture system

FF-- Averaging using Averaging using 
reductions in C, D, or E reductions in C, D, or E 
and coating content in B.and coating content in B.
GG-- Multiple solvent Multiple solvent 
recovery systems and Lrecovery systems and L--
L balanceL balance
HH-- Multiple solvent Multiple solvent 
collection systems/SRSs collection systems/SRSs 
and CEMsand CEMs
II-- Multiple collection Multiple collection 
systems and one or systems and one or 
more incineratorsmore incinerators

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

Will you use a

control device tocomply?

W i l l  y o u  d e m o n s t r a t e

compliance for eachcoating (as applied) or

will you average acrosscoatings?

Will you use one capture

a n d  c o n t r o l  s y s t e m  o rmultiple?1

N O Y E S

Multiple

See multiplecontrol Step-by-

S t e p

Individual

(as-applied)

1.  Identify eachcoating material

used22.  Collect

“ N E S H A P  q u a l i t y ”d a t a  f o r  e a c h

coating material3.  Calculate the

HAP content foreach coat ing.

Step
-by-S

tep A

1.  Identify eachcoating material used

and mass used

2

2.  Collect “NESHAP

quality” data for eachcoating material3.  Calculate the

monthly averagec o n t e n t  o f  a l l

coatings2

Ste
p-by-

Step 
B

A v e r a g e

Oxidizer Will you use aSolvent Recovery

S y s t e m  o r  a nOxidizer?

O n e  S y s t e m

Will you

use CEMs or liquid-liquid material

balance?S o l v e n tRecovery

Figure 1.  Compliance Alternatives for the Paper and Other Web MACT

 [40 CFR, Part 63, Subpart JJJJ]

1.  DemonstrateCapture

Efficiency32.  Demonstrate

Control Efficiency 33.  Calculate

Overall ControlEfficiency4Ste
p-by-

Step 
CDo values

m e e t  o rexceed

MACTlimits?

1Multiple path should be followed if

affected source includes one or morenever controlled stations or any

intermitantly controlled work stations2Demonstrate monthly

3Compliance demonstration andcontinuous or parametric monitoring

4OCE= Capture times Control efficiency5Continuous emissions monitoring

6MRR= monitoring, record keeping, andreporting requirements

NOTE: This includes all

compliance options exceptcalculating total allowed HAP

e m i s s i o n s ,  H a.

YES

NO

ComplianceNOT

Demonstrated

1.  Determine total amount ofvolat i le  organic  matter  added to

s y s t e m22.  Determine any volatile organic

matter not emitted to atmosphere23.  Determine total volatile organic

matter recovered by system24.  Calculate Overall Control

Efficiency 1S
tep-b

y-St
ep D

Liquid-liquidmaterial

balance

C E M s

1. Demonstrate Capture

Efficiency32.  Using CEMs at inlet

and outlet, documentm o n t h l y  C o n t r o l

Efficiency53.  Calculate Overall

Control Efficiency4

Step
-by-S

tep E

ComplianceDemonstrated

(follow MRR)

6

Y E S

1.  Follow Step-by-

Step B2.  Follow Step-by-

Step C, D, or E3. Calculate the HAP

emitted4 ,  C a l c u l a t e  H A P

emission ratesDo values

meet orexceed

MACTlimits?

Step
-by-S

tep F

Y E S

Is the

requiredminimum

efficiencyattained?

C o m p l i a n c e

NOTDemonstrated

N O

N O

Step-by-Step A
Compliance Demonstration:  

Individually Compliant Coating Materials

Overview:   This approach can be used if Overview:   This approach can be used if everyevery
material purchased meets one of the MACT limits material purchased meets one of the MACT limits 
and no averaging is needed to demonstrate and no averaging is needed to demonstrate 
compliance.  compliance.  

In this approach, a facility needs to:In this approach, a facility needs to:
1.1. Identify all coatings and additives used in Identify all coatings and additives used in 
process.process.
2.2. Gather Gather ““NESHAP qualityNESHAP quality”” data for each coating.data for each coating.
3.3. Calculate the asCalculate the as--applied organic HAP content applied organic HAP content 
mass fractions. mass fractions. 
4.4. Demonstrate that each coating meets one of the Demonstrate that each coating meets one of the 
applicable MACT limits.applicable MACT limits.
5.5. Maintain monitoring and other compliance Maintain monitoring and other compliance 
records.records.

MACT limits

Existing Sources
Cahi < 0.04 kg 

HAP/kg coating
or

Hs i < 0.20 kg HAP/kg 
solids

New Sources
Cahi < 0.016 kg 
HAP/kg coating

or
Hs i < 0.08 kg HAP/kg 

solids
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§§63.3360(c) 63.3360(c) 
(1) and (1) and 
App. A of App. A of 
Part 63.Part 63.

STEP 2STEP 2-- -- Gather Gather ““NESHAP qualityNESHAP quality ””
data for each coating and additive data for each coating and additive 
used.used.

Method 311Method 311
·· Organic HAPs, OSHA defined Organic HAPs, OSHA defined 

carcinogens, carcinogens, ≥≥ 0.1% percent by 0.1% percent by 
weight.weight.

·· Organic HAPs Organic HAPs ≥≥ 1.0% by weight. 1.0% by weight. 

·· Four places after the decimal point.Four places after the decimal point.
·· Sum individual mass fractionsSum individual mass fractions

STEP 1STEP 1-- Identify all coatings and Identify all coatings and 
additives used in process.additives used in process.

Will you use a

control device to

comply?

Will you demonstrate

compliance for eachcoating or will you

average acrossc o a t i n g s ?

Will you use onecapture and control

s y s t e m  o r

multiple?

1

N O YES

Multiple

See multiple

c o n t r o l  s y s t e mdiagram

Individual

1.  Identify eachcoating material

used22.  Collect

“ N E S H A P  q u a l i t y ”data for each

coating material3.  Calculate the

HAP content for

e a c h  c o a t i n g .

Step
-by-S

tep 
A

1.  Identify each

coating material usedand mass used2

2.  Collect “NESHAPquality” data for each

coating material

3.  Calculate themonthly average

content of allcoatings2

Step
-by-

Step
 B

Average

I n c i n e r a t o r Will you use aSolvent Recovery

System or anIncinerator?

One System

Will you

u s e  C E M s  o r  l i q u i d -liquid material

balance?SolventRecovery

Figure 1A.  Compliance Alternatives for the Paper and Other Web MACT

 [40 CFR, Part 63, Subpart JJJJ]

1.  DemonstrateCapture

Efficiency

3

2.  Demonstrate

C o n t r o l  E f f i c i e n c y

3

3.  Calculate

Overall ControlEfficiency4St
ep-b

y-Ste
p CDo valuesmeet or

exceedMACT

limits?

1Multiple path should be followed ifa f fec ted  source  inc ludes  one  o r  more

never controlled stations or anyintermitantly control led work stat ions

2D e m o n s t r a t e  m o n t h l y3C o m p l i a n c e  d e m o n s t r a t i o n  a n d

continuous or parametric monitoring4OCE= Capture times Control

efficiency5Continuous emissions monitoring

6MRR= monitoring, record keeping,a n d  r e p o r t i n g  r e q u i r e m e n t s

NOTE: This includes allcompliance options except

calculating total allowed HAPemissions, H

a

.

YES

NO

ComplianceNOT

Demonstrated

1.  Determine total amount of

volatile organic matter added tosystem2

2.  Determine any volatile organicmat ter  not  emi t ted  to  a tmosphere2

3.  Determine total volatile organic

matter recovered by system

2

4.  Calculate Overall Control

Efficiency

1Step
-by-S

tep 
D

L i q u i d - l i q u i d

materialbalance

C E M s

1. Demonstrate CaptureEfficiency3

2.  Using CEMs at inleta n d  o u t l e t ,  d o c u m e n t

m o n t h l y  C o n t r o lEfficiency5

3.  Calculate OverallControl Efficiency4Ste
p-by

-Step
 E

Compliance

Demonstrated(follow MRR)6

YES

1.  Follow Step-by-

Step B2.  Follow Step-by-

Step D3. Calculate the HAP

emitted

4 ,  Ca lcu la te  HAPemission rates

Do valuesmeet or

exceedM A C T

limits?

S
tep-b

y-St
ep F

YES

Is the

r e q u i r e dminimum

e f f i c i e n c ya t t a i n e d ?

C o m p l i a n c eN O T

Demonstrated

NO

NO

Step-by-Step A

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

§§63.3360(c)(2) 63.3360(c)(2) 
and App. A of and App. A of 
Part 60.Part 60.

§§63.3360(c)(3)63.3360(c)(3)

STEP 2STEP 2--ContinuedContinued
Gather Gather ““NESHAP qualityNESHAP quality”” data for data for 

each coating and additive usedeach coating and additive used.  .  

Method 24 Method 24 
·· Use VOC to represent HAPUse VOC to represent HAP

·· Use for solids content, if needed.Use for solids content, if needed.
Formulation dataFormulation data

·· From manufacturerFrom manufacturer
·· Method 311 data takes precedence Method 311 data takes precedence 

·· Meet Meet ≥≥ 0.1% /  0.1% /  ≥≥ 1.0% requirements1.0% requirements

Will you use a

control device to

comply?

Will you demonstrate

compliance for eachcoating or will you

average acrossc o a t i n g s ?

Will you use onecapture and control

s y s t e m  o r

multiple?

1

N O YES

Multiple

See multiple

c o n t r o l  s y s t e mdiagram

Individual

1.  Identify eachcoating material

used22.  Collect

“ N E S H A P  q u a l i t y ”data for each

coating material3.  Calculate the

HAP content for

e a c h  c o a t i n g .

Step
-by-S

tep 
A

1.  Identify each

coating material usedand mass used2

2.  Collect “NESHAPquality” data for each

coating material

3.  Calculate themonthly average

content of allcoatings2

Step
-by-

Step
 B

Average

I n c i n e r a t o r Will you use aSolvent Recovery

System or anIncinerator?

One System

Will you

u s e  C E M s  o r  l i q u i d -liquid material

balance?SolventRecovery

Figure 1A.  Compliance Alternatives for the Paper and Other Web MACT

 [40 CFR, Part 63, Subpart JJJJ]

1.  DemonstrateCapture

Efficiency

3

2.  Demonstrate

C o n t r o l  E f f i c i e n c y

3

3.  Calculate

Overall ControlEfficiency4St
ep-b

y-Ste
p CDo valuesmeet or

exceedMACT

limits?

1Multiple path should be followed ifa f fec ted  source  inc ludes  one  o r  more

never controlled stations or anyintermitantly control led work stat ions

2D e m o n s t r a t e  m o n t h l y3C o m p l i a n c e  d e m o n s t r a t i o n  a n d

continuous or parametric monitoring4OCE= Capture times Control

efficiency5Continuous emissions monitoring

6MRR= monitoring, record keeping,a n d  r e p o r t i n g  r e q u i r e m e n t s

NOTE: This includes allcompliance options except

calculating total allowed HAPemissions, H

a

.

YES

NO

ComplianceNOT

Demonstrated

1.  Determine total amount of

volatile organic matter added tosystem2

2.  Determine any volatile organicmat ter  not  emi t ted  to  a tmosphere2

3.  Determine total volatile organic

matter recovered by system

2

4.  Calculate Overall Control

Efficiency

1Step
-by-S

tep 
D

L i q u i d - l i q u i d

materialbalance

C E M s

1. Demonstrate CaptureEfficiency3

2.  Using CEMs at inleta n d  o u t l e t ,  d o c u m e n t

m o n t h l y  C o n t r o lEfficiency5

3.  Calculate OverallControl Efficiency4Ste
p-by

-Step
 E

Compliance

Demonstrated(follow MRR)6

YES

1.  Follow Step-by-

Step B2.  Follow Step-by-

Step D3. Calculate the HAP

emitted

4 ,  Ca lcu la te  HAPemission rates

Do valuesmeet or

exceedM A C T

limits?

S
tep-b

y-St
ep F

YES

Is the

r e q u i r e dminimum

e f f i c i e n c ya t t a i n e d ?

C o m p l i a n c eN O T

Demonstrated

NO

NO

Step-by-Step A

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

§§63.3370(c) 63.3370(c) 
(1)(1)

STEP 3STEP 3-- Calculate the asCalculate the as--applied applied 
organic HAP content mass organic HAP content mass 
fractions (Cfractions (Cahiahi and Hand Hsisi).).

If any coating material is added to the If any coating material is added to the 
original coating before application, original coating before application, 
determine the weighted average determine the weighted average 
organic HAP content of the final organic HAP content of the final 
coating, using Equation 1a:coating, using Equation 1a:

Will you use a

control device to

comply?

Will you demonstrate

compliance for eachcoating or will you

average acrossc o a t i n g s ?

Will you use onecapture and control

s y s t e m  o r

multiple?

1

N O YES

Multiple

See multiple

c o n t r o l  s y s t e mdiagram

Individual

1.  Identify eachcoating material

used22.  Collect

“ N E S H A P  q u a l i t y ”data for each

coating material3.  Calculate the

HAP content for

e a c h  c o a t i n g .

Step
-by-S

tep 
A

1.  Identify each

coating material usedand mass used2

2.  Collect “NESHAPquality” data for each

coating material

3.  Calculate themonthly average

content of allcoatings2

Step
-by-

Step
 B

Average

I n c i n e r a t o r Will you use aSolvent Recovery

System or anIncinerator?

One System

Will you

u s e  C E M s  o r  l i q u i d -liquid material

balance?SolventRecovery

Figure 1A.  Compliance Alternatives for the Paper and Other Web MACT

 [40 CFR, Part 63, Subpart JJJJ]

1.  DemonstrateCapture

Efficiency

3

2.  Demonstrate

C o n t r o l  E f f i c i e n c y

3

3.  Calculate

Overall ControlEfficiency4St
ep-b

y-Ste
p CDo valuesmeet or

exceedMACT

limits?

1Multiple path should be followed ifa f fec ted  source  inc ludes  one  o r  more

never controlled stations or anyintermitantly control led work stat ions

2D e m o n s t r a t e  m o n t h l y3C o m p l i a n c e  d e m o n s t r a t i o n  a n d

continuous or parametric monitoring4OCE= Capture times Control

efficiency5Continuous emissions monitoring

6MRR= monitoring, record keeping,a n d  r e p o r t i n g  r e q u i r e m e n t s

NOTE: This includes allcompliance options except

calculating total allowed HAPemissions, H

a

.

YES

NO

ComplianceNOT

Demonstrated

1.  Determine total amount of

volatile organic matter added tosystem2

2.  Determine any volatile organicmat ter  not  emi t ted  to  a tmosphere2

3.  Determine total volatile organic

matter recovered by system

2

4.  Calculate Overall Control

Efficiency

1Step
-by-S

tep 
D

L i q u i d - l i q u i d

materialbalance

C E M s

1. Demonstrate CaptureEfficiency3

2.  Using CEMs at inleta n d  o u t l e t ,  d o c u m e n t

m o n t h l y  C o n t r o lEfficiency5

3.  Calculate OverallControl Efficiency4Ste
p-by

-Step
 E

Compliance

Demonstrated(follow MRR)6

YES

1.  Follow Step-by-

Step B2.  Follow Step-by-

Step D3. Calculate the HAP

emitted

4 ,  Ca lcu la te  HAPemission rates

Do valuesmeet or

exceedM A C T

limits?

S
tep-b

y-St
ep F

YES

Is the

r e q u i r e dminimum

e f f i c i e n c ya t t a i n e d ?

C o m p l i a n c eN O T

Demonstrated

NO

NO

Step-by-Step A
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Note: Equation 1b is the same 
as 1a except that VOC content 
is used instead of HAP 
content.  Must then equate 
VOC to HAP..

Equation 1a:Equation 1a:
CCahiahi = [(= [(CChihiMMii + + ∑∑CChijhijMMijij)/(M)/(Mii + + ∑∑MMijij)])]

Step-by-Step A
Will you use a

control device to

comply?

Will you demonstrate

compliance for eachcoating or will you

average acrossc o a t i n g s ?

Will you use onecapture and control

s y s t e m  o r

multiple?

1

N O YES

Multiple

See multiple

c o n t r o l  s y s t e mdiagram

Individual

1.  Identify eachcoating material

used22.  Collect

“ N E S H A P  q u a l i t y ”data for each

coating material3.  Calculate the

HAP content for

e a c h  c o a t i n g .

Step
-by-S

tep 
A

1.  Identify each

coating material usedand mass used2

2.  Collect “NESHAPquality” data for each

coating material

3.  Calculate themonthly average

content of allcoatings2

Step
-by-

Step
 B

Average

I n c i n e r a t o r Will you use aSolvent Recovery

System or anIncinerator?

One System

Will you

u s e  C E M s  o r  l i q u i d -liquid material

balance?SolventRecovery

Figure 1A.  Compliance Alternatives for the Paper and Other Web MACT

 [40 CFR, Part 63, Subpart JJJJ]

1.  DemonstrateCapture

Efficiency

3

2.  Demonstrate

C o n t r o l  E f f i c i e n c y

3

3.  Calculate

Overall ControlEfficiency4St
ep-b

y-Ste
p CDo valuesmeet or

exceedMACT

limits?

1Multiple path should be followed ifa f fec ted  source  inc ludes  one  o r  more

never controlled stations or anyintermitantly control led work stat ions

2D e m o n s t r a t e  m o n t h l y3C o m p l i a n c e  d e m o n s t r a t i o n  a n d

continuous or parametric monitoring4OCE= Capture times Control

efficiency5Continuous emissions monitoring

6MRR= monitoring, record keeping,a n d  r e p o r t i n g  r e q u i r e m e n t s

NOTE: This includes allcompliance options except

calculating total allowed HAPemissions, H

a

.

YES

NO

ComplianceNOT

Demonstrated

1.  Determine total amount of

volatile organic matter added tosystem2

2.  Determine any volatile organicmat ter  not  emi t ted  to  a tmosphere2

3.  Determine total volatile organic

matter recovered by system

2

4.  Calculate Overall Control

Efficiency

1Step
-by-S

tep 
D

L i q u i d - l i q u i d

materialbalance

C E M s

1. Demonstrate CaptureEfficiency3

2.  Using CEMs at inleta n d  o u t l e t ,  d o c u m e n t

m o n t h l y  C o n t r o lEfficiency5

3.  Calculate OverallControl Efficiency4Ste
p-by

-Step
 E

Compliance

Demonstrated(follow MRR)6

YES

1.  Follow Step-by-

Step B2.  Follow Step-by-

Step D3. Calculate the HAP

emitted

4 ,  Ca lcu la te  HAPemission rates

Do valuesmeet or

exceedM A C T

limits?

S
tep-b

y-St
ep F

YES

Is the

r e q u i r e dminimum

e f f i c i e n c ya t t a i n e d ?

C o m p l i a n c eN O T

Demonstrated

NO

NO

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

§§63.3370(c)(63.3370(c)(
2)2)

STEP 3STEP 3-- ContinuedContinued--

To show compliance with the To show compliance with the 
organic HAP content as a percent of organic HAP content as a percent of 
solids, use Equation 2 and then solids, use Equation 2 and then 
Equation 3.  Equation 3.  

Equation 2:Equation 2:

CCasiasi = [(C= [(Csisi MMii + + ∑∑ CCsijsijMMijij)/(M)/(Mii + + ∑∑ MMijij)])]

Wi l l  you  use  a

control device to

comply?

Will you demonstrate

compliance for eachcoating or will you

a v e r a g e  a c r o s scoatings?

Will you use onec a p t u r e  a n d  c o n t r o l

s y s t e m  o r

multiple?

1

NO Y E S

Multiple

See multiple

c o n t r o l  s y s t e mdiagram

Individual

1.  Identify eachcoating material

used22.  Collect

“ N E S H A P  q u a l i t y ”d a t a  f o r  e a c h

coating material3.  Calculate the

HAP content for

e a c h  c o a t i n g .

Step
-by-S

tep 
A

1 .   I d e n t i f y  e a c h

coating material usedand mass used2

2 .   C o l l e c t  “ N E S H A Pquality” data for each

coating material

3 .   C a l c u l a t e  t h emonthly average

content of allcoatings2

Step
-by-

Step
 B

Average

Incinerator Will you use aSolvent Recovery

System or anI n c i n e r a t o r ?

One System

Will you

u s e  C E M s  o r  l i q u i d -liquid material

balance?SolventRecovery

Figure 1A.  Compliance Alternatives for the Paper and Other Web MACT
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1.  DemonstrateCapture

Efficiency

3

2.  Demonstrate

Control Efficiency

3

3 .   C a l c u l a t e

Overall ControlEfficiency4St
ep-b

y-Ste
p CDo valuesm e e t  o r

e x c e e dMACT

l i m i t s ?

1Multiple path should be followed ifaffected source includes one or more

never controlled stations or anyintermitantly controlled work stations

2Demonstrate monthly3C o m p l i a n c e  d e m o n s t r a t i o n  a n d

cont inuous or  parametr ic  moni tor ing4OCE= Capture times Control

efficiency5Continuous emissions monitoring

6M R R =  m o n i t o r i n g ,  r e c o r d  k e e p i n g ,and reporting requirements

NOTE: This includes allcompliance options except

calculat ing total  a l lowed HAPemissions, H

a

.

YES

NO

ComplianceNOT

Demonstrated

1.  Determine total amount of

volatile organic matter added tos y s t e m2

2.  Determine any volatile organicmatter not emitted to atmosphere 2

3.  Determine total volatile organic

matter recovered by system

2

4.  Calculate Overall Control

Efficiency

1Step
-by-S

tep 
D

Liquid-liquid

materialba lance

C E M s

1. Demonstrate CaptureEfficiency3

2 .   U s i n g  C E M s  a t  i n l e tand outlet, document

monthly ControlEfficiency5

3.  Calculate OverallC o n t r o l  E f f i c i e n c y4Ste
p-by

-Step
 E

Compliance

D e m o n s t r a t e d(follow MRR)6

Y E S

1.  Follow Step-by-

Step B2.  Follow Step-by-

Step D3. Calculate the HAP

e m i t t e d

4 ,  C a l c u l a t e  H A Pemission rates

Do valuesm e e t  o r

e x c e e dMACT

limits?

S
tep-b

y-St
ep F

YES

Is the

requiredminimum

efficiencyattained?

C o m p l i a n c eN O T

D e m o n s t r a t e d

NO

NO

Step-by-Step A
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§§63.3370(c)(2)63.3370(c)(2)

STEP 3STEP 3-- ContinuedContinued--

Equation 3:Equation 3:

HHsisi = C= Cahiahi / C/ Casiasi

Wi l l  you  use  a

control device to

comply?

Will you demonstrate

compliance for eachcoating or will you

a v e r a g e  a c r o s scoatings?

Will you use onec a p t u r e  a n d  c o n t r o l

s y s t e m  o r

multiple?

1

NO Y E S

Multiple

See multiple

c o n t r o l  s y s t e mdiagram

Individual

1.  Identify eachcoating material

used22.  Collect

“ N E S H A P  q u a l i t y ”d a t a  f o r  e a c h

coating material3.  Calculate the

HAP content for

e a c h  c o a t i n g .

Step
-by-S

tep 
A

1 .   I d e n t i f y  e a c h

coating material usedand mass used2

2 .   C o l l e c t  “ N E S H A Pquality” data for each

coating material

3 .   C a l c u l a t e  t h emonthly average

content of allcoatings2

Step
-by-

Step
 B

Average

Incinerator Will you use aSolvent Recovery

System or anI n c i n e r a t o r ?

One System

Will you

u s e  C E M s  o r  l i q u i d -liquid material

balance?SolventRecovery

Figure 1A.  Compliance Alternatives for the Paper and Other Web MACT

 [40 CFR, Part 63, Subpart JJJJ]

1.  DemonstrateCapture

Efficiency

3

2.  Demonstrate

Control Efficiency

3

3 .   C a l c u l a t e

Overall ControlEfficiency4St
ep-b

y-Ste
p CDo valuesm e e t  o r

e x c e e dMACT

l i m i t s ?

1Multiple path should be followed ifaffected source includes one or more

never controlled stations or anyintermitantly controlled work stations

2Demonstrate monthly3C o m p l i a n c e  d e m o n s t r a t i o n  a n d

cont inuous or  parametr ic  moni tor ing4OCE= Capture times Control

efficiency5Continuous emissions monitoring

6M R R =  m o n i t o r i n g ,  r e c o r d  k e e p i n g ,and reporting requirements

NOTE: This includes allcompliance options except

calculat ing total  a l lowed HAPemissions, H

a

.

YES

NO

ComplianceNOT

Demonstrated

1.  Determine total amount of

volatile organic matter added tos y s t e m2

2.  Determine any volatile organicmatter not emitted to atmosphere 2

3.  Determine total volatile organic

matter recovered by system

2

4.  Calculate Overall Control

Efficiency

1Step
-by-S

tep 
D

Liquid-liquid

materialba lance

C E M s

1. Demonstrate CaptureEfficiency3

2 .   U s i n g  C E M s  a t  i n l e tand outlet, document

monthly ControlEfficiency5

3.  Calculate OverallC o n t r o l  E f f i c i e n c y4Ste
p-by

-Step
 E

Compliance

D e m o n s t r a t e d(follow MRR)6

Y E S

1.  Follow Step-by-

Step B2.  Follow Step-by-

Step D3. Calculate the HAP

e m i t t e d

4 ,  C a l c u l a t e  H A Pemission rates

Do valuesm e e t  o r

e x c e e dMACT

limits?

S
tep-b

y-St
ep F

YES

Is the

requiredminimum

efficiencyattained?

C o m p l i a n c eN O T

D e m o n s t r a t e d

NO

NO

Step-by-Step A
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STEP 4STEP 4-- Demonstrate that Demonstrate that 
each coatingeach coating, as, as--applied, applied, 
meets one meets one of the of the 
applicable MACT limitsapplicable MACT limits
You are in compliance if CYou are in compliance if Cahiahi or or 
HHsisi meet the applicable MACT meet the applicable MACT 
limits.  limits.  
CCahiahi or Hor Hsisi need to be calculated need to be calculated 
for each coating used in a monthfor each coating used in a month

Benefit: no 
monthly 
usage 

records

Will you use a

control device to

comply?

Will you demonstrate

compliance for eachcoating or will you

average acrossc o a t i n g s ?

Will you use onecapture and control

s y s t e m  o r

multiple?

1

N O YES

Multiple

See multiple

c o n t r o l  s y s t e mdiagram

Individual

1.  Identify eachcoating material

used22.  Collect

“ N E S H A P  q u a l i t y ”data for each

coating material3.  Calculate the

HAP content for

e a c h  c o a t i n g .

Step
-by-S

tep 
A

1.  Identify each

coating material usedand mass used2

2.  Collect “NESHAPquality” data for each

coating material

3.  Calculate themonthly average

content of allcoatings2

Step
-by-

Step
 B

Average

I n c i n e r a t o r Will you use aSolvent Recovery

System or anIncinerator?

One System

Will you

u s e  C E M s  o r  l i q u i d -liquid material

balance?SolventRecovery

Figure 1A.  Compliance Alternatives for the Paper and Other Web MACT
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1.  DemonstrateCapture

Efficiency

3

2.  Demonstrate

C o n t r o l  E f f i c i e n c y

3

3.  Calculate

Overall ControlEfficiency4St
ep-b

y-Ste
p CDo valuesmeet or

exceedMACT

limits?

1Multiple path should be followed ifa f fec ted  source  inc ludes  one  o r  more

never controlled stations or anyintermitantly control led work stat ions

2D e m o n s t r a t e  m o n t h l y3C o m p l i a n c e  d e m o n s t r a t i o n  a n d

continuous or parametric monitoring4OCE= Capture times Control

efficiency5Continuous emissions monitoring

6MRR= monitoring, record keeping,a n d  r e p o r t i n g  r e q u i r e m e n t s

NOTE: This includes allcompliance options except

calculating total allowed HAPemissions, H

a

.

YES

NO

ComplianceNOT

Demonstrated

1.  Determine total amount of

volatile organic matter added tosystem2

2.  Determine any volatile organicmat ter  not  emi t ted  to  a tmosphere2

3.  Determine total volatile organic

matter recovered by system

2

4.  Calculate Overall Control

Efficiency

1Step
-by-S

tep 
D

L i q u i d - l i q u i d

materialbalance

C E M s

1. Demonstrate CaptureEfficiency3

2.  Using CEMs at inleta n d  o u t l e t ,  d o c u m e n t

m o n t h l y  C o n t r o lEfficiency5

3.  Calculate OverallControl Efficiency4Ste
p-by

-Step
 E

Compliance

Demonstrated(follow MRR)6

YES

1.  Follow Step-by-

Step B2.  Follow Step-by-

Step D3. Calculate the HAP

emitted

4 ,  Ca lcu la te  HAPemission rates

Do valuesmeet or

exceedM A C T

limits?

S
tep-b

y-St
ep F

YES

Is the

r e q u i r e dminimum

e f f i c i e n c ya t t a i n e d ?

C o m p l i a n c eN O T

Demonstrated

NO

NO

Step-by-Step A
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§§63.3410(a)63.3410(a)
(1) (iii)(1) (iii)
§§63.3410(a)63.3410(a)
(1) (vi)(1) (vi)

STEP 5STEP 5-- Maintain Maintain 
monitoring and other monitoring and other 
compliance recordscompliance records
HAP content data.HAP content data.
Volatile matter, coating Volatile matter, coating 
solids, and compliance solids, and compliance 
demonstrations demonstrations 

Wi l l  you  use  a

control device to

comply?

Will you demonstrate

compliance for eachcoating or will you

a v e r a g e  a c r o s scoatings?

Will you use onec a p t u r e  a n d  c o n t r o l

s y s t e m  o r

multiple?

1

NO Y E S

Multiple

See multiple

c o n t r o l  s y s t e mdiagram

Individual

1.  Identify eachcoating material

used22.  Collect

“ N E S H A P  q u a l i t y ”d a t a  f o r  e a c h

coating material3.  Calculate the

HAP content for

e a c h  c o a t i n g .

Step
-by-S

tep 
A

1 .   I d e n t i f y  e a c h

coating material usedand mass used2

2 .   C o l l e c t  “ N E S H A Pquality” data for each

coating material

3 .   C a l c u l a t e  t h emonthly average

content of allcoatings2

Step
-by-

Step
 B

Average

Incinerator Will you use aSolvent Recovery

System or anI n c i n e r a t o r ?

One System

Will you

u s e  C E M s  o r  l i q u i d -liquid material

balance?SolventRecovery

Figure 1A.  Compliance Alternatives for the Paper and Other Web MACT
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1.  DemonstrateCapture

Efficiency

3

2.  Demonstrate

Control Efficiency

3

3 .   C a l c u l a t e

Overall ControlEfficiency4St
ep-b

y-Ste
p CDo valuesm e e t  o r

e x c e e dMACT

l i m i t s ?

1Multiple path should be followed ifaffected source includes one or more

never controlled stations or anyintermitantly controlled work stations

2Demonstrate monthly3C o m p l i a n c e  d e m o n s t r a t i o n  a n d

cont inuous or  parametr ic  moni tor ing4OCE= Capture times Control

efficiency5Continuous emissions monitoring

6M R R =  m o n i t o r i n g ,  r e c o r d  k e e p i n g ,and reporting requirements

NOTE: This includes allcompliance options except

calculat ing total  a l lowed HAPemissions, H

a

.

YES

NO

ComplianceNOT

Demonstrated

1.  Determine total amount of

volatile organic matter added tos y s t e m2

2.  Determine any volatile organicmatter not emitted to atmosphere 2

3.  Determine total volatile organic

matter recovered by system

2

4.  Calculate Overall Control

Efficiency

1Step
-by-S

tep 
D

Liquid-liquid

materialba lance

C E M s

1. Demonstrate CaptureEfficiency3

2 .   U s i n g  C E M s  a t  i n l e tand outlet, document

monthly ControlEfficiency5

3.  Calculate OverallC o n t r o l  E f f i c i e n c y4Ste
p-by

-Step
 E

Compliance

D e m o n s t r a t e d(follow MRR)6

Y E S

1.  Follow Step-by-

Step B2.  Follow Step-by-

Step D3. Calculate the HAP

e m i t t e d

4 ,  C a l c u l a t e  H A Pemission rates

Do valuesm e e t  o r

e x c e e dMACT

limits?

S
tep-b

y-St
ep F

YES

Is the

requiredminimum

efficiencyattained?

C o m p l i a n c eN O T

D e m o n s t r a t e d

NO

NO

Step-by-Step A
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StepStep--byby--Step DStep D
CCompliance Demonstration:  ompliance Demonstration:  

Single Solvent Recovery System, LiquidSingle Solvent Recovery System, Liquid--Liquid Material Liquid Material 
Balance, Efficiency DemonstrationBalance, Efficiency Demonstration

Wi l l  you  use  a

control device to

comply?

Will you demonstrate

compliance for eachcoating or will you

a v e r a g e  a c r o s scoatings?

Will you use onec a p t u r e  a n d  c o n t r o l

s y s t e m  o r

multiple?

1

NO Y E S

Multiple

See multiple

c o n t r o l  s y s t e mdiagram

Individual

1.  Identify eachcoating material

used22.  Collect

“ N E S H A P  q u a l i t y ”d a t a  f o r  e a c h

coating material3.  Calculate the

HAP content for

e a c h  c o a t i n g .

Step
-by-S

tep 
A

1 .   I d e n t i f y  e a c h

coating material usedand mass used2

2 .   C o l l e c t  “ N E S H A Pquality” data for each

coating material

3 .   C a l c u l a t e  t h emonthly average

content of allcoatings2

Step
-by-

Step
 B

Average

Incinerator Will you use aSolvent Recovery

System or anI n c i n e r a t o r ?

One System

Will you

u s e  C E M s  o r  l i q u i d -liquid material

balance?SolventRecovery

Figure 1A.  Compliance Alternatives for the Paper and Other Web MACT
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1.  DemonstrateCapture

Efficiency

3

2.  Demonstrate

Control Efficiency

3

3 .   C a l c u l a t e

Overall ControlEfficiency4St
ep-b

y-Ste
p CDo valuesm e e t  o r

e x c e e dMACT

l i m i t s ?

1Multiple path should be followed ifaffected source includes one or more

never controlled stations or anyintermitantly controlled work stations

2Demonstrate monthly3C o m p l i a n c e  d e m o n s t r a t i o n  a n d

cont inuous or  parametr ic  moni tor ing4OCE= Capture times Control

efficiency5Continuous emissions monitoring

6M R R =  m o n i t o r i n g ,  r e c o r d  k e e p i n g ,and reporting requirements

NOTE: This includes allcompliance options except

calculat ing total  a l lowed HAPemissions, H

a

.

YES

NO

ComplianceNOT

Demonstrated

1.  Determine total amount of

volatile organic matter added tos y s t e m2

2.  Determine any volatile organicmatter not emitted to atmosphere 2

3.  Determine total volatile organic

matter recovered by system

2

4.  Calculate Overall Control

Efficiency

1Step
-by-S

tep 
D

Liquid-liquid

materialba lance

C E M s

1. Demonstrate CaptureEfficiency3

2 .   U s i n g  C E M s  a t  i n l e tand outlet, document

monthly ControlEfficiency5

3.  Calculate OverallC o n t r o l  E f f i c i e n c y4Ste
p-by

-Step
 E

Compliance

D e m o n s t r a t e d(follow MRR)6

Y E S

1.  Follow Step-by-

Step B2.  Follow Step-by-

Step D3. Calculate the HAP

e m i t t e d

4 ,  C a l c u l a t e  H A Pemission rates

Do valuesm e e t  o r

e x c e e dMACT

limits?

S
tep-b

y-St
ep F

YES

Is the

requiredminimum

efficiencyattained?

C o m p l i a n c eN O T

D e m o n s t r a t e d

NO

NO

Overview:Overview: This approach is This approach is 
valid when using a single valid when using a single 
solvent recovery system to solvent recovery system to 
demonstrate compliance with demonstrate compliance with 
the volatile organic matter the volatile organic matter 
collection and recovery collection and recovery 
efficiency as determined efficiency as determined 
through a liquidthrough a liquid--liquid material liquid material 
balance.  balance.  

MACT 
Limits

Existing 
Sources
Rv=> 95%

New Sources
Rv=> 98%
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StepStep--byby--Step DStep D

In this approach, a facility needs to:
1.  Identify all coatings and additives used in 
process.
2.  Gather “NESHAP quality” data 
3.   Install a monitoring device in-line with the 
SRS.
4.   Calculate the monthly volatile organic 
matter collection and recovery efficiencies.
5.   Compare the monthly efficiencies with the 
MACT limits.
6.   Maintain monitoring and other compliance 
records.

Wil l  you use a

control device to

comply?

Will you demonstrate

compliance for eachcoating or will you

a v e r a g e  a c r o s s

coatings?

Will you use one

c a p t u r e  a n d  c o n t r o ls y s t e m  o r

multiple? 1

NO Y E S

Multiple

See multiple

c o n t r o l  s y s t e mdiagram

Individual

1.  Identify each

coating materialused2

2.  Collect“ N E S H A P  q u a l i t y ”

d a t a  f o r  e a c hcoating material

3.  Calculate theHAP content for

e a c h  c o a t i n g .

S
tep-b

y-St
ep A

1 .   I d e n t i f y  e a c hcoating material used

and mass used22 .   C o l l e c t  “ N E S H A P

quality” data for eachcoating material

3 .   C a l c u l a t e  t h emonthly average

content of all

coatings

2S
tep-

by-S
tep B

Average

Incinerator Will you use a

Solvent RecoverySystem or an

I n c i n e r a t o r ?

One System

Will you

u s e  C E M s  o r  l i q u i d -

liquid materialbalance?Solvent

Recovery

Figure 1A.  Compliance Alternatives for the Paper and Other Web MACT
 [40 CFR, Part 63, Subpart JJJJ]

1.  Demonstrate

CaptureEfficiency3

2.  DemonstrateControl Efficiency3

3 .   Ca lcu la teOverall Control

Efficiency4

Step
-by-S

tep 
CDo values

m e e t  o re x c e e d

MACTl i m i t s ?

1Multiple path should be followed if

affected source includes one or morenever controlled stations or any

intermitantly controlled work stations2

Demonstrate monthly3Compl iance  demonst ra t ion  and

continuous or parametr ic monitoring4OCE= Capture times Control

efficiency5Continuous emissions monitoring

6M R R =  m o n i t o r i n g ,  r e c o r d  k e e p i n g ,and reporting requirements

NOTE: This includes allcompliance options except

calculating total  al lowed HAPemissions, Ha.

YES

NO

Compliance

NOTDemonstrated

1.  Determine total amount ofvolatile organic matter added to

s y s t e m22.  Determine any volatile organic

matter not emitted to atmosphere 2

3.  Determine total volatile organicmatter recovered by system2

4.  Calculate Overall ControlEfficiency 1St
ep-b

y-Ste
p D

Liquid-liquidmaterial

balance

C E M s

1. Demonstrate Capture

Efficiency32 .   U s i n g  C E M s  a t  i n l e t

and outlet, documentmonthly Control

Efficiency5

3.  Calculate OverallC o n t r o l  E f f i c i e n c y4S
tep-b

y-St
ep E

Compliance

D e m o n s t r a t e d(follow MRR)6

Y E S

1.  Follow Step-by-

Step B2.  Follow Step-by-

Step D3. Calculate the HAP

e m i t t e d4 ,  C a l c u l a t e  H A P

emission ratesDo values

m e e t  o re x c e e d

MACT

limits?

Step
-by-S

tep F

YES

Is therequired

minimum

efficiencyattained?

C o m p l i a n c eN O T

D e m o n s t r a t e d

NO

NO

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

§§63.3360(c) 63.3360(c) 
(3)(3)

STEP 2STEP 2-- -- Gather Gather 
““NESHAP qualityNESHAP quality”” data data 
for each coating and for each coating and 
additive used.additive used.

(Basically same data as (Basically same data as 
StepStep--byby--Step A)Step A)

§§63.3410(a)63.3410(a)
(1)(iv)(1)(iv)

STEP 1STEP 1-- Identify all Identify all 
coatings and additives coatings and additives 
used in process.used in process.

Will you use a

control device to

comply?

Will you demonstrate

compliance for eachcoating or will you

average across

coat ings?

Will you use one

capture and controls y s t e m  o r

multiple? 1

N O YES

Multiple

See multiple

c o n t r o l  s y s t e mdiagram

Individual

1.  Identify each

coating materialused2

2.  Collect“ N E S H A P  q u a l i t y ”

data for eachcoating material

3.  Calculate theHAP content for

e a c h  c o a t i n g .

S
tep-b

y-St
ep A

1.  Identify eachcoating material used

and mass used22.  Collect “NESHAP

quality” data for eachcoating material

3.  Calculate themonthly average

content of all

coatings

2S
tep-

by-S
tep B

Average

I n c i n e r a t o rWill you use a

Solvent RecoverySystem or an

Incinerator?

One System

Will you

u s e  C E M s  o r  l i q u i d -

liquid materialbalance?Solvent

Recovery

Figure 1A.  Compliance Alternatives for the Paper and Other Web MACT
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1.  Demonstrate

CaptureEfficiency3

2.  DemonstrateC o n t r o l  E f f i c i e n c y3

3.  CalculateOverall Control

Efficiency4

Step
-by-S

tep 
CDo values

meet orexceed

MACTlimits?

1Multiple path should be followed if

a f fected source inc ludes one or  morenever controlled stations or any

intermitantly controlled work stations2

D e m o n s t r a t e  m o n t h l y3Compl iance  demonst ra t ion  and

continuous or parametric monitoring4OCE= Capture times Control

efficiency5Continuous emissions monitoring

6MRR= monitoring, record keeping,and  repor t ing  requ i rements

NOTE: This includes allcompliance options except

calculating total allowed HAPemissions, H a.

YES

NO

Compliance

NOTDemonstrated

1.  Determine total amount ofvolatile organic matter added to

system22.  Determine any volatile organic

matter  not  emit ted to atmosphere2

3.  Determine total volatile organicmatter recovered by system 2

4.  Calculate Overall ControlEfficiency1St
ep-b

y-Ste
p D

L i q u i d - l i q u i dmaterial

balance

C E M s

1. Demonstrate Capture

Efficiency32.  Using CEMs at inlet

a n d  o u t l e t ,  d o c u m e n tm o n t h l y  C o n t r o l

Efficiency5

3.  Calculate OverallControl Efficiency4S
tep-b

y-St
ep E

Compliance

Demonstrated(follow MRR)6

YES

1.  Follow Step-by-

Step B2.  Follow Step-by-

Step D3. Calculate the HAP

emitted4,  Calculate HAP

emission ratesDo values

meet orexceed

M A C T

limits?

Step
-by-S

tep F

YES

Is ther e q u i r e d

minimum

e f f i c i e n c ya t t a i n e d ?

C o m p l i a n c eN O T

Demonstrated

NO

NO

No HAP data is 
needed for this 

calculation since 
efficiency is based 
on “volatile matter.”

StepStep--byby--Step DStep D

smiller@claytongrp.comsmiller@claytongrp.comsmiller@claytongrp.com

§§63.3350(d)63.3350(d)
(2)(2)

§§63.3360(g)63.3360(g)

STEP 3STEP 3-- Install a Install a 
flowmeter flowmeter inline with inline with 
the solvent recovery the solvent recovery 
system.system.
PlacementPlacement
AccuracyAccuracy

Wil l  you use a

control device to

comply?

Will you demonstrate

compliance for eachcoating or will you

a v e r a g e  a c r o s s

coatings?

Will you use one

c a p t u r e  a n d  c o n t r o ls y s t e m  o r

multiple? 1

NO Y E S

Multiple

See multiple

c o n t r o l  s y s t e mdiagram

Individual

1.  Identify each

coating materialused2

2.  Collect“ N E S H A P  q u a l i t y ”

d a t a  f o r  e a c hcoating material

3.  Calculate theHAP content for

e a c h  c o a t i n g .

S
tep-b

y-St
ep A

1 .   I d e n t i f y  e a c hcoating material used

and mass used22 .   C o l l e c t  “ N E S H A P

quality” data for eachcoating material

3 .   C a l c u l a t e  t h emonthly average

content of all

coatings

2S
tep-

by-S
tep B

Average

Incinerator Will you use a

Solvent RecoverySystem or an

I n c i n e r a t o r ?

One System

Will you

u s e  C E M s  o r  l i q u i d -
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Determine material retained or Determine material retained or 
otherwise not emitted (Motherwise not emitted (Mvretvret). ). 
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See StepSee Step--
byby --Step C, Step C, 
D, or ED, or E

STEP 2.STEP 2. Follow StepFollow Step--byby--Step Step 
C, D, or E Compliance C, D, or E Compliance 
DemonstrationDemonstration ..
Determine capture efficiency (if Determine capture efficiency (if 
required)required)
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efficiencyefficiency

Will you use a

control device to

comply?

Will you demonstrate

compliance for eachcoating or will you

average acrossc o a t i n g s ?

Will you use onecapture and control

s y s t e m  o r

multiple?

1

N O YES

Multiple

See multiple

c o n t r o l  s y s t e mdiagram

Individual

1.  Identify eachcoating material

used22.  Collect

“ N E S H A P  q u a l i t y ”data for each

coating material3.  Calculate the

HAP content for

e a c h  c o a t i n g .

Step
-by-S

tep 
A

1.  Identify each

coating material usedand mass used2

2.  Collect “NESHAPquality” data for each

coating material

3.  Calculate themonthly average

content of allcoatings2

Step
-by-

Step
 B

Average

I n c i n e r a t o r Will you use aSolvent Recovery

System or anIncinerator?

One System

Will you

u s e  C E M s  o r  l i q u i d -liquid material

balance?SolventRecovery

Figure 1A.  Compliance Alternatives for the Paper and Other Web MACT
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STEP 3.STEP 3. Determine the Determine the 
organic HAP emitted. organic HAP emitted. 

Equation 8:Equation 8:

HHee = [1= [1--RRvv /100][/100][SSCChihiMMii + + 
SSCChijhijMMijij –– MMvretvret ]]
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3

3.  Calculate

Overall ControlEfficiency4St
ep-b

y-Ste
p CDo valuesmeet or

exceedMACT

limits?

1Multiple path should be followed ifa f fec ted  source  inc ludes  one  o r  more
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continuous or parametric monitoring4OCE= Capture times Control

efficiency5Continuous emissions monitoring
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NOTE: This includes allcompliance options except

calculating total allowed HAPemissions, H
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Equation may be 
simplified by not 
distinguishing 
between coating 
products and 
additive products 
(Chi = Chij and Mi
= Mi j).

Step-by-Step F.  
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STEP 4.STEP 4. Calculate the monthly Calculate the monthly 
average organic HAP emission average organic HAP emission 
rate asrate as--applied per unit of applied per unit of 
coating (L) and/or per unit of coating (L) and/or per unit of 
solids (S). solids (S). 

Equation 9:Equation 9:

L = HL = Hee / (/ (SSMMiiCCsisi + + SSMMijijCCsijsij) ) 

Equation 10:Equation 10:

S = HS = Hee / (/ (SSMMii + + SSMMijij))
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1Multiple path should be followed ifaffected source includes one or more
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cont inuous or  parametr ic  moni tor ing4OCE= Capture times Control

efficiency5Continuous emissions monitoring

6M R R =  m o n i t o r i n g ,  r e c o r d  k e e p i n g ,and reporting requirements

NOTE: This includes allcompliance options except

calculat ing total  a l lowed HAPemissions, H

a
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NO
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1.  Determine total amount of

volatile organic matter added tos y s t e m2
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matter recovered by system
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Efficiency
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-by-S
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Step-by-Step F.  

Equation may be 
simplified by not 
distinguishing 
between coating 
products and 
additive products 
(Csi = Csij and Mi
= Mi j).
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STEP 5STEP 5.. Demonstrate that one of Demonstrate that one of 
the MACT limits is being the MACT limits is being 
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control device to
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c a p t u r e  a n d  c o n t r o ls y s t e m  o r

multiple? 1

NO Y E S

Multiple

See multiple

c o n t r o l  s y s t e mdiagram

Individual

1.  Identify each

coating materialused2

2.  Collect“ N E S H A P  q u a l i t y ”

d a t a  f o r  e a c hcoating material

3.  Calculate theHAP content for
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by-S
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Figure 1A.  Compliance Alternatives for the Paper and Other Web MACT
 [40 CFR, Part 63, Subpart JJJJ]
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intermitantly controlled work stations2

Demonstrate monthly3Compl iance  demonst ra t ion  and

continuous or parametr ic monitoring4OCE= Capture times Control
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6M R R =  m o n i t o r i n g ,  r e c o r d  k e e p i n g ,and reporting requirements

NOTE: This includes allcompliance options except

calculating total  al lowed HAPemissions, Ha.
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NO
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1.  Determine total amount ofvolatile organic matter added to

s y s t e m22.  Determine any volatile organic
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MACT

limits?
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NO

NO

§§63.3410(a)63.3410(a)
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STEP 6.STEP 6. Record keeping Record keeping 
RequirementsRequirements

Step-by-Step F.  
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He = {SMCiCahi} * {1-[(E/100)(CE/100)]} + {SMBiCahi} -Mvret

HAP emitted from 
controlled work stations

HAP emitted 
from uncontrolled 

work stations

HAP content 
times coating 

mass

1 Minus overall 
control efficiency 

HAP content 
times coating 

mass

Then…To compare to the limits, you divide by 
either total coating or total solids

Equation 15

Solvent 
retained in 
the tape or 
otherwise 
not emitted
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He = {SMCiCahi} * {1-[(E/100)(CE/100)]} + {SMBiCahi} -Mvret

HAP emitted from 
controlled work stations

HAP emitted 
from uncontrolled 

work stations

HAP content 
times coating 

mass

1 Minus overall 
control efficiency 

HAP content 
times coating 

mass

Then…To compare to the limits, you divide by 
either total coating or total solids

Equation 15

Solvent 
retained in 
the tape or 
otherwise 
not emitted

No Control Equipment
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He = {SMCiCahi} * {1-[(E/100)(CE/100)]} + {SMBiCahi} -Mvret

HAP emitted from 
controlled work stations

HAP emitted 
from uncontrolled 

work stations

HAP content 
times coating 

mass

1 Minus overall 
control efficiency 

HAP content 
times coating 

mass

Then…To compare to the limits, you divide by 
either total coating or total solids

Equation 15

Solvent 
retained in 
the tape or 
otherwise 
not emitted

All Always Controlled Work Stations


