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Caj=concentration of VOC (as carbon) in the 
effluent gas flowing through stack (j) leav-
ing the control device (parts per million by 
volume), 

Cbi=concentration of VOC (as carbon) in the 
effluent gas flowing through stack (i) en-
tering the control device (parts per million 
by volume), 

Cfk=concentration of VOC (as carbon) in the 
effluent gas flowing through exhaust stack 
(k) not entering the control device (parts 
per million by volume), 

Dci=density of each coating (i) as received 
(kilograms per liter), 

Ddj=density of each type VOC dilution sol-
vent (j) added to the coatings, as received 
(kilograms per liter), 

Dr=density of VOC recovered from an af-
fected facility (kilograms per liter), 

E=VOC destruction or removal efficiency of 
the control device, 

F=fraction of total VOC which is emitted by 
an affected facility that enters the control 
device, 

G=volume weighted average mass of VOC per 
volume of applied solids (kilograms per 
liter), 

Lci=volume of each coating (i) consumed, as 
received (liters), 

Lcil = Volume of each coating (i) consumed by 
each application method (l), as received (li-
ters), 

Ldj=volume of each type VOC dilution sol-
vent (j) added to the coatings, as received 
(liters), 

Lr=volume of VOC recovered from an affected 
facility (liters), 

Ls=volume of solids in coatings consumed (li-
ters), 

LE=the total volume of the EDP system (li-
ters), 

Md=total mass of VOC in dilution solvent 
(kilograms), 

M0=total mass of VOC in coatings as received 
(kilograms), 

Mr=total mass of VOC recovered from an af-
fected facility (kilograms), 

N=volume weighted average mass of VOC per 
volume of applied coating solids after the 
control device 

kilograms of VOC

liter of applied solids
,

Qaj=volumetric flow rate of the effluent gas 
flowing through stack (j) leaving the con-
trol device (dry standard cubic meters per 
hour), 

Qbi=volumetric flow rate of the effluent gas 
flowing through stack (i) entering the con-
trol device (dry standard cubic meters per 
hour), 

Qfk=volumetric flow rate of the effluent gas 
flowing through exhaust stack (k) not en-
tering the control device (dry standard 
cubic meters per hour), 

T=overall transfer efficiency, 

Tl=transfer efficiency for application method 
(l), 

Vsi=proportion of solids by volume in each 
coating (i) as received 

liter solids

liter coating
and,

Woi=proportion of VOC by weight in each 
coating (i), as received 

ki rams VOC

ki rams coating

log

log

[45 FR 85415, Dec. 24, 1980, as amended at 59 
FR 51386, Oct. 11, 1994; 65 FR 61760, Oct. 17, 
2000] 

§ 60.392 Standards for volatile organic 
compounds 

On and after the date on which the 
initial performance test required by 
§ 60.8 is completed, no owner or oper-
ator subject to the provisions of this 
subpart shall discharge or cause the 
discharge into the atmosphere from 
any affected facility VOC emissions in 
excess of: 

(a) Prime Coat Operation. (1) For 
each EDP prime coat operation: 

(i) 0.17 kilogram of VOC per liter of 
applied coating solids when RT is 0.16 or 
greater. 

(ii) 0.17×350 (0.160–RT) kg of VOC per 
liter of applied coating solids when RT 
is greater than or equal to 0.040 and 
less than 0.160. 

(iii) When RT is less than 0.040, there 
is no emission limit. 

(2) For each nonelectrodeposition 
prime coat operation: 0.17 kilogram of 
VOC per liter of applied coating solids. 

(b) 1.40 kilograms of VOC per liter of 
applied coating solids from each guide 
coat operation. 

(c) 1.47 kilograms of VOC per liter of 
applied coating solids from each top-
coat operation. 

[45 FR 85415, Dec. 24, 1980, as amended at 59 
FR 51386, Oct. 11, 1994] 

§ 60.393 Performance test and compli-
ance provisions. 

(a) Section 60.8 (d) and (f) do not 
apply to the performance test proce-
dures required by this section. 

(b) The owner or operator of an af-
fected facility shall conduct an initial 
performance test in accordance with 
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§ 60.8(a) and thereafter for each cal-
endar month for each affected facility 
according to the procedures in this sec-
tion. 

(c) The owner or operator shall use 
the following procedures for deter-
mining the monthly volume weighted 
average mass of VOC emitted per vol-
ume of applied coating solids. 

(1) The owner or operator shall use 
the following procedures for each af-
fected facility which does not use a 
capture system and a control device to 
comply with the applicable emission 
limit specified under § 60.392. 

(i) Calculate the volume weighted av-
erage mass of VOC per volume of ap-
plied coating solids for each calendar 
month for each affected facility. The 
owner or operator shall determine the 
composition of the coatings by formu-
lation data supplied by the manufac-
turer of the coating or from data deter-
mined by an analysis of each coating, 
as received, by Method 24. The Admin-
istrator may require the owner or oper-
ator who uses formulation data sup-
plied by the manufacturer of the coat-
ing to determine data used in the cal-
culation of the VOC content of coat-
ings by Method 24 or an equivalent or 
alternative method. The owner or oper-
ator shall determine from company 
records on a monthly basis the volume 
of coating consumed, as received, and 
the mass of solvent used for thinning 
purposes. The volume weighted average 
of the total mass of VOC per volume of 
coating solids used each calendar 
month will be determined by the fol-
lowing procedures. 

(A) Calculate the mass of VOC used 
in each calendar month for each af-
fected facility by the following equa-
tion where ‘‘n’’ is the total number of 
coatings used and ‘‘m’’ is the total 
number of VOC solvents used: 

M M L D W L Do d ci ci oi dj dj
j

m

i

n

+ = +
==
∑∑

11

[SLdjDdj will be zero if no VOC solvent is 
added to the coatings, as received]. 

(B) Calculate the total volume of 
coating solids used in each calendar 
month for each affected facility by the 
following equation where ‘‘n’’ is the 
total number of coatings used: 

L L Vs ci
i

n

si=
=
∑

1

(C) Select the appropriate transfer ef-
ficiency (T) from the following tables 
for each surface coating operation: 

Application method Transfer 
efficiency 

Air Atomized Spray (waterborne coating) ............. 0.39 
Air Atomized Spray (solvent-borne coating) ......... 0.50 
Manual Electrostatic Spray .................................... 0.75 
Automatic Electrostatic Spray ............................... 0.95 
Electrodeposition ................................................... 1.00 

The values in the table above represent 
an overall system efficiency which in-
cludes a total capture of purge. If a 
spray system uses line purging after 
each vehicle and does not collect any of 
the purge material, the following table 
shall be used: 

Application method Transfer 
efficiency 

Air Atomized Spray (waterborne coating) ............. 0.30 
Air Atomized Spray (solvent-borne coating) ......... 0.40 
Manual Electrostatic Spray .................................... 0.62 
Automatic Electrostatic Spray ............................... 0.75 

If the owner or operator can justify to 
the Administrator’s satisfaction that 
other values for transfer efficiencies 
are appropriate, the Administrator will 
approve their use on a case-by-case 
basis. 

(1) When more than one application 
method (l) is used on an individual sur-
face coating operation, the owner or 
operator shall perform an analysis to 
determine an average transfer effi-
ciency by the following equation where 
‘‘n’’ is the total number of coatings 
used and ‘‘p’’ is the total number of ap-
plication methods: 

T

T V L

L

l si cil
i

n

s
l

p= =

=

∑

∑
1

1

(D) Calculate the volume weighted 
average mass of VOC per volume of ap-
plied coating solids (G) during each 
calendar month for each affected facil-
ity by the following equation: 
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G
M M

L T
o d

s

=
+ (E) For each EDP prime coat oper-

ation, calculate the turnover ratio (RT) 
by the following equation: 

R
L

LT
S

E

= ,  truncated after 3 decimal places.

Then calculate or select the appro-
priate limit according to § 60.392(a). 

(ii) If the volume weighted average 
mass of VOC per volume of applied 
coating solids (G), calculated on a cal-
endar month basis, is less than or equal 
to the applicable emission limit speci-
fied in § 60.392, the affected facility is in 
compliance. Each monthly calculation 
is a performance test for the purpose of 
this subpart. 

(2) The owner or operator shall use 
the following procedures for each af-
fected facility which uses a capture 
system and a control device that de-
stroys VOC (e.g., incinerator) to com-
ply with the applicable emission limit 
specified under § 60.392. 

(i) Calculate the volume weighted av-
erage mass of VOC per volume of ap-
plied coating solids (G) during each 
calendar month for each affected facil-
ity as described under § 60.393(c)(1)(i). 

(ii) Calculate the volume weighted 
average mass of VOC per volume of ap-
plied solids emitted after the control 
device, by the following equation: 
N=G[1–FE] 

(A) Determine the fraction of total 
VOC which is emitted by an affected fa-
cility that enters the control device by 
using the following equation where ‘‘n’’ 
is the total number of stacks entering 
the control device and ‘‘p’’ is the total 
number of stacks not connected to the 
control device: 

i l

n

=
∑

If the owner can justify to the Admin-
istrator’s satisfaction that another 
method will give comparable results, 
the Administrator will approve its use 
on a case-by-case basis. 

(1) In subsequent months, the owner 
or operator shall use the most recently 

determined capture fraction for the 
performance test. 

(B) Determines the destruction effi-
ciency of the control device using val-
ues of the volumetric flow rate of the 
gas streams and the VOC content (as 
carbon) of each of the gas streams in 
and out of the device by the following 
equation where ‘‘n’’ is the total num-
ber of stacks entering the control de-
vice and ‘‘m’’ is the total number of 
stacks leaving the control device: 

(1) In subsequent months, the owner 
or operator shall use the most recently 
determined VOC destruction efficiency 
for the performance test. 

(C) If an emission control device con-
trols the emissions from more than one 
affected facility, the owner or operator 
shall measure the VOC concentration 
(Cbi) in the effluent gas entering the 
control device (in parts per million by 
volume) and the volumetric flow rate 
(Qbi) of the effluent gas (in dry standard 
cubic meters per hour) entering the de-
vice through each stack. The destruc-
tion or removal efficiency determined 
using these data shall be applied to 
each affected facility served by the 
control device. 

(iii) If the volume weighted average 
mass of VOC per volume of applied sol-
ids emitted after the control device (N) 
calculated on a calendar month basis is 
less than or equal to the applicable 
emission limit specified in § 60.392, the 
affected facility is in compliance. Each 
monthly calculation is a performance 
test for the purposes of this subpart. 
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(3) The owner or operator shall use 
the following procedures for each af-
fected facility which uses a capture 
system and a control device that recov-
ers the VOC (e.g., carbon adsorber) to 
comply with the applicable emission 
limit specified under § 60.392. 

(i) Calculate the mass of VOC 
(Mo+Md) used during each calendar 
month for each affected facility as de-
scribed under § 60.393(c)(1)(i). 

(ii) Calculate the total volume of 
coating solids (Ls) used in each cal-
endar month for each affected facility 
as described under § 60.393(c)(1)(i). 

(iii) Calculate the mass of VOC recov-
ered (Mr) each calendar month for each 
affected facility by the following equa-
tion: Mr=Lr Dr 

(iv) Calculate the volume weighted 
average mass of VOC per volume of ap-
plied coating solids emitted after the 
control device during a calendar month 
by the following equation: 

N
M M M

L T
o d r

s

=
+ −

(v) If the volume weighted average 
mass of VOC per volume of applied sol-
ids emitted after the control device (N) 
calculated on a calendar month basis is 
less than or equal to the applicable 
emission limit specified in § 60.392, the 
affected facility is in compliance. Each 
monthly calculation is a performance 
test for the purposes of this subpart. 

[45 FR 85415, Dec. 24, 1980, as amended at 59 
FR 51387, Oct. 11, 1994; 65 FR 61760, Oct. 17, 
2000] 

§ 60.394 Monitoring of emissions and 
operations. 

The owner or operator of an affected 
facility which uses an incinerator to 
comply with the emission limits speci-
fied under § 60.392 shall install, cali-
brate, maintain, and operate tempera-
ture measurement devices as pre-
scribed below: 

(a) Where thermal incineration is 
used, a temperature measurement de-
vice shall be installed in the firebox. 
Where catalytic incineration is used, a 
temperature measurement device shall 
be installed in the gas stream imme-
diately before and after the catalyst 
bed. 

(b) Each temperature measurement 
device shall be installed, calibrated, 
and maintained according to accepted 
practice and the manufacturer’s speci-
fications. The device shall have an ac-
curacy of the greater of ±5 percent of 
the temperature being measured ex-
pressed in degrees Celsius or ±2.5 °C. 

(c) Each temperature measurement 
device shall be equipped with a record-
ing device so that a permanent record 
is produced. 

§ 60.395 Reporting and recordkeeping 
requirements. 

(a) Each owner or operator of an af-
fected facility shall include the data 
outlined in paragraphs (a)(1) and (2) in 
the initial compliance report required 
by § 60.8. 

(1) The owner or operator shall report 
the volume weighted average mass of 
VOC per volume of applied coating sol-
ids for each affected facility. 

(2) Where compliance is achieved 
through the use of incineration, the 
owner or operator shall include the fol-
lowing additional data in the control 
device initial performance test 
requried by § 60.8(a) or subsequent per-
formance tests at which destruction ef-
ficiency is determined: the combustion 
temperature (or the gas temperature 
upstream and downstream of the cata-
lyst bed), the total mass of VOC per 
volume of applied coating solids before 
and after the incinerator, capture effi-
ciency, the destruction efficiency of 
the incinerator used to attain compli-
ance with the applicable emission limit 
specified in § 60.392 and a description of 
the method used to establish the frac-
tion of VOC captured and sent to the 
control device. 

(b) Following the initial performance 
test, the owner or operator of an af-
fected facility shall identify, record, 
and submit a written report to the Ad-
ministrator every calendar quarter of 
each instance in which the volume- 
weighted average of the total mass of 
VOC’s emitted to the atmosphere per 
volume of applied coating solids (N) is 
greater than the limit specified under 
§ 60.392. If no such instances have oc-
curred during a particular quarter, a 
report stating this shall be submitted 
to the Administrator semiannually. 
Where compliance is achieved through 
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