Noti ce

Thi s Engi neering Guide was recently converted to a PC format and
it has not been proof read by our engineering staff. Therefore,
it is subject to change at a |l ater date.



Chi o EPA
Division of Air Pollution Control
Engi neering Section
Engi neeri ng Gui de #45

Question:

In certain counties, the "potential to emt" nust be
calculated for a facility to determ ne the applicability of
QAC rul es 3745-21-07 and 3745-21-09. [ See paragraph

(A (2)(c) of OAC rule 3745-21-07 and paragraph (A)(2) of OAC
rule 3745-21-09]. In such cases, how should the potenti al
to emt be calculated for surface coating lines? (This
question was submtted by RAPA in January, 1980, for

pur poses of clarification).

Answer :

QAC rul e 3745-21-01(B)(4) defines "potential to emt" as
"the capability at maxi mum capacity to emt an organic
conpound taking into account the effectiveness of air
pol [ ution control s".

The term "organi ¢ conpound” is defined in OAC rule 3745-21-
01 (B)(3) as "any conpound of carbon excl udi ng carbon

nonoxi de, carbon di oxi de, carbonic acid, netallic carbides
or carbonates, ammoni a carbonate, nethane, ethane, I,1,1]-
trichl oroet hane (nethyl chloroform, nethylene chloride, and
trichlorotrifluoroethane". (Engineering Guide #4 explains

t hat exenpted organi ¢ conpounds should not be included in
any cal cul ation of potential to emt).

Maxi mum capacity is not defined in the OAC. However, one
can assune that the source would be operating at the maxi num
hourly capacity for 8760 hours per year unless the operating
paraneters are restricted under legally enforceable permt
conditions. An exanple of this approach on the Federal

level is 40 CFR 851.21 (4) in the Prevention of Significant
Deterioration Rule (PSD).! Such an approach is al so

consi stent wth OEPA Engi neering Guide #11, which states
that the cal cul ation of the maxi num process weight rate is
based on the "maxi num capacity of the equi pment unless (a)

t he conpany has provided witten infornmation proving the
process unit is constrained by physical and/or operational
[imtations to operate less than its maxi num equi pnent
capacity or (b) the process unit's maxi num process wei ght
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rate is currently constrained to be I ess than its maxi num
equi pnent capacity by Special Terns and Conditions (STC s)
on a currently valid permt to operate".

Therefore, to determ ne potential to emt, three pieces of
informati on are needed: (1) the maxi num usage of each
coating, (2) the hours of operation of each surface coating
line, and (3) the formulation of each coati ng.

The maxi mum coati ng usage or "maxi num capacity" is difficult
to determne for sources such as spray guns, flow coaters,
etc. |If the capacity of the equi pnent cannot be determ ned
or is undefined, the next source of information would be the
guantities specified on the permt application and confirnmed
t hrough contact with the conpany. |[|f the maxi num coati ng
usage W ll be restricted by neans of STCs in a Permt to
Operate or Variance, that value should be used in

determ ning the potential to emt.

The hours of operation nust be assuned to be 24 hrs/day, 365
days/year unless the hours of operation are restricted in
the STC s of the permt. |If a facility wwshes tolimt its
potential to emt to less than 100 TPY through STC s
[imting the hours of operation, the annual production, the
annual throughput, or the source capacity, it nay do so

t hrough the permt process.

The coating formul ati on should be obtained fromthe facility
through its supplier or through Method 24 analysis. Any

di l uent being added to the coating formul ation, should be
included i the as-enployed, final formnulation.

Exanpl es for the cal culation of potential to emt are shown
on the follow ng pages for:

a coating with solids and VCC,

a coating with solids, VOC, and water;

a coating with solids, VOC, and an exenpt organic
conpound; and

a coating that is enployed in a coating |ine which
utilizes control equipnent.

P whe

These types of cal cul ati ons nmust be perfornmed for each
coating enployed in each coating line. The total VOC

em ssions fromthe facility include the VOC em ssions from
all coatings as well as all other VOC sources (storage

t anks, cl ean-up operations, degreasers, boilers, etc.). To
determine a facility's potential to emt, add all VOC

em ssions fromall sources (including cleanup solvents). |If
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the facility's potential to emt is >100 TPY an the facility
is located in one of the counties referenced in OAC rule
3745-21-07 (A)(2)(c) or 3745-21-09 (A)(2), the em ssion
limtations and/or control requirenents contained in those
rules are applicable to the facility. ! (4) 'Potential to
emt' nmeans the maxi mum capacity of a stationary source to
emt a pollutant under its physical and operational design.
Any physical or operational limtation on the capacity of
the source to emt a pollutant, including air pollution
control equi pnent and restrictions on hours of operation or
on the type or anount of material conbusted, stored, or
processed, shall be treated as part of its design if the
[imtation or the effect it would have on em ssions is
federally enforceable. Secondary em ssions do not count in
determ ning the potential to emt of a stationary source."”

EXAMPLE 1. Coating with solids and VOC

Capacity: 15 gal /hr (max.)
Hour s: 24 hrs/day, 356 days/yr
Formul ati on (as-enpl oyed): 25% by vol une solids

75% by vol ume VOC

1. Determ ne the | bs VOC/ gallon of coating. (NOTE: if the
density of the VOC is unknown, then it is assuned to be 7.26
| bs/gal VOC. However, since the actual density can nmake a
significant difference, one should always try to obtain the
actual density fromthe facility).

.75 gal VOC x _7.36 Ibs VOC = 5.52 | bs VOC
gal coating gal VvOC gal coating

2. Det erm ne hours/year.

24 hrs x _365 days =_8760 hrs
day year year

3. Det erm ne gal | ons/year (nmax.).

15 gal coating x 8760 hr = 131,400 gal coating (nmax.)
hour year year

4. Determ ne potential to emt in TPY.

131,400 gal coating x _5.52 Ibs VOC x 1 ton = 362.66 tons
year gal coating 2000 | bs year
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= 362. 66 TPY

EXAMPLE 2. Coating with solids, VOC,  and water

Capacity: 57,000 gal/yr (max.)
Hour s: 24 hrs/day, 365 days/yr
Formul ati on (as-enpl oyed): 44% by vol ume solids

56% by vol une vol atiles

- 11 % by volune of the volatiles
is water

- 89% by volune of the volatiles

is VOC
1. Determ ne the percent by volune of VOC and water in the
coati ng.
.56 gal volatiles x .11 gal water = _0.62 gal water
gal coating gal volatiles gal coating
.56 gal volatiles x .89 gal VOC = .498 VOC
gal coating gal volatiles gal coating

Restated, the formulation is: 44.0% by vol une solids
49. 8% by vol une VOC
6. 2% by vol une wat er

2. Determ ne | bs VOC/ gal coati ng.

.498 gal VOC x 7.36 Ibs VOC =_3.66 |bs VOC
gal coating gal VvOC gal coating

3. Determ ne potential to emt.

3.66 Ibs VOC x 57,000 gal coating x _1 ton = 104.31 TPY
gal coating year 2000 | bs

EXAMPLE 3. Coating with solids, VOC,  and an exenpt organic
conpound

Capacity: 57,000 gal/yr (max.)
Hour s: 24 hrs/day, 365 days/yr
Formul ati on (as-enpl oyed): 44% by vol ume solids

56% by vol une vol atiles
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- 11% by volunme of the volatile
consi sts of exenpt organic

conpounds
- 89% by volune of the volatiles is
VOC
1. Determ ne the percent by volunme of VOC and exenpt solvent in

t he coating.

.56 gal volatiles x .11 gal exenpt organic conpounds
gal coating gal volatiles

= 0.62 gal exenpt organi c conpounds
gal coating

.56 gal volatiles x _.89 gal VOC = _.498 gal VOC
gal coating gal volatiles gal coating

Restated, the fornulation is:
44. 0% by vol unme solids
49. 8% by vol une VOC
6. 2% by vol unme exenpt organi ¢ conpounds
2. Determ ne | bs VOC/ gal coati ng.

.498 gal VOC x _7.36 Ibs VOC = 3.66 |bs VOC

gal coating gal VvOC gal coating
3. Determ ne potential to emt.
3.66 Ibs VOC x 57,000 gal coating (max.) x 1 ton
gal coating year 2000 | bs
= 104. 31 TPY

As can be seen by conparison to Exanple 2, the exenpt
organi ¢ conpounds are considered in the sanme manner as

wat er .

EXAMPLE 4. Coating lines which utilize control equi pnent

Dependi ng upon the coating fornul ation, calculate the
uncontroll ed VOC em ssions as in Exanples 1 though 3. [If add-on
control equipnent is utilized, it nmust be accounted for in
determ ning the potential to emt.
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Determ ne the percent capture and percent control of the
em ssions. This normally would be done through testing of
the control system

capture efficiency: 85%
control efficiency: 94%

Determ ne the overall control efficiency.

(capture)(control) = overall control efficiency
(.85)(.94) = .799 or 79.9%

Determ ne potential to emt using the uncontrolled em ssions
from Exanpl e 2.

(104.31 TPY)(100% - % overall control efficiency)
100%

= potential to emt

(104.31 TPY)(100% - 79.9% = 20.97 PTY
100%

If there is downtine of the control equi pnent which occurs
w t hout simul taneous shutdown of the source, the resultant
uncontrol |l ed em ssion nust be added to the potential to
emt.

Cct ober 21, 1983
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