Terms Last Revised: 5/31/2016 

VOC.conc	Methods for determination of VOC concentration, VOC mass emission rate, and VOC Control Efficiency [OAC rule 3745-21-10(C)]

New File:  11/1/12

Testing Requirements
Note:	Also see terms J34 and J35 for permanent and temporary total enclosure terms and options for capture efficiency.

Note:	The testing frequency can be modified as appropriate in term # (1)a.

XXXX1	Specify what the testing is demonstrating compliance with, i.e. the hourly VOC limit, capture or control efficiency, and/or other limit (delete Method 5 if there is no PM limit) in term # (1)b.

0. Emission Limitation:
VOC limit or
% control

Applicable Compliance Method:

The permittee shall conduct, or have conducted, emission testing for this emissions unit in accordance with the following requirements:
a. The emission testing shall be conducted within 60 days of achieving the maximum production rate at which the emissions unit(s) will be operated, but not later than 180 days after initial startup and as required by the Director.
b. The emission testing shall be conducted to demonstrate compliance with the capture efficiency, the control efficiency, the VOC limitation, and [XXXX1].
c. The following test method(s) shall be employed to demonstrate compliance with the allowable mass emission rate(s) and the capture and control efficiencies:
i. For capture efficiency, unless determined otherwise by the Director (regulating District Office or local air agency):
Methods 204 A through F, as appropriate, from 40 CFR Part 51, Appendix M
ii. The mass emissions of VOC as carbon shall be employed in the control efficiency determination; for VOC concentration in the gas stream and exhaust vent:
Method 25 or 25A, from 40 CFR Part 60, Appendix A
OR
3. For VOC concentration in the gas stream and exhaust vent:
Method 18, from 40 CFR Part 60, Appendix A
iv. For sampling and velocity traverses:
Method 1, from 40 CFR Part 60, Appendix A
v. For stack gas velocity and volumetric flow rate:
Method 2, from 40 CFR Part 60, Appendix A
vi. For gas analysis for carbon dioxide, oxygen, excess air, and dry molecular weight:
Method 3, from 40 CFR Part 60, Appendix A
vii. For moisture content in the stack gases:
Method 4, from 40 CFR Part 60, Appendix A
viii. For particulate emissions:
Method 5, 40 CFR Part 60, Appendix A 
d. Alternative U.S. EPA approved test methods may be used with prior approval from the Ohio EPA.
e. The test(s) shall be conducted while the emissions unit is operating at or near its maximum capacity, unless otherwise specified or approved by the appropriate Ohio EPA District Office or local air agency.
f. The VOC emission rate shall be based upon the average of three test runs.  Each run shall have a minimum duration of one hour and a minimum sample volume of .003 dry standard cubic meter.  Gas stream samples shall be taken simultaneously at the inlet and the outlet of the vapor control system.
g. The total mass emission rate of VOC from the coating or printing operations shall be the sum of VOC emissions from the vapor control system, VOC emissions not collected by the vapor collection system, and VOC emissions from any losses associated with the vapor collection system and vapor control system.
h. The capture efficiency of the vapor collection system shall be the percent of total mass emissions of VOC from the coating or printing operations that are captured and vented to the vapor control system.
i. The control efficiency of the control device (vapor control system) shall be the percent reduction in mass emissions of VOC between the inlet and the outlet of the control device.
j. The overall control efficiency (in percent) for VOC shall be the vapor capture efficiency multiplied by the vapor control efficiency, divided by one hundred.
k. [bookmark: _GoBack]The permittee may request to use an alternative method or procedure for the determination of capture efficiency in accordance with the USEPA’s “Guidelines for Determining Capture Efficiency,” dated January 9, 1995.  (The Ohio EPA will consider the request, including an evaluation of the applicability, necessity, and validity of the alternative, and may approve the use of the alternative if such approval does not contravene any other applicable requirement.)
l. Not later than 30 days prior to the proposed test date(s), the permittee shall submit an "Intent to Test" notification to the appropriate Ohio EPA District Office or local air agency.  The "Intent to Test" notification shall describe in detail the proposed test methods and procedures, the emissions unit operating parameters, the time(s) and date(s) of the test(s), and the person(s) who will be conducting the test(s).  Failure to submit such notification for review and approval prior to the test(s) may result in the Ohio EPA District Office's or local air agency's refusal to accept the results of the emission test(s).
m. Personnel from the appropriate Ohio EPA District Office or local air agency shall be permitted to witness the test(s), examine the testing equipment, and acquire data and information necessary to ensure that the operation of the emissions unit and the testing procedures provide a valid characterization of the emissions from the emissions unit and/or the performance of the control equipment.
n. A comprehensive written report on the results of the emissions test(s) shall be signed by the person or persons responsible for the tests and submitted to the appropriate Ohio EPA District Office or local air agency within 30 days following completion of the test(s).  The permittee may request additional time for the submittal of the written report, where warranted, with prior approval from the appropriate Ohio EPA District Office or local air agency.
[OAC rule 3745-21-10(C)(1), (2), and (3)]

(1) The VOC mass emissions rate for a gas stream tested by U.S. EPA Method 18 shall be calculated as follows:
n
ES = KQS ∑ Ci Mi
i = 1
Where:
Es = VOC mass emission rate for the gas stream, in kilograms of VOC per hour (kg VOC/hr).
K = 2.494 × 10-6 (gram mole-kilogram-minute per standard cubic meter-gram-ppmv-hour); where the standard temperature for gram-mole per standard cubic meter is 20 degrees Celsius.
Qs = volumetric flow rate of gas stream, in dry standard cubic meters per minute, at a standard temperature of 20 degrees Celsius.
Ci = concentration of sample component i, in ppmv, dry basis.
Mi = molecular weight of sample component i, in grams per gram-mole.
i = subscript denoting a specific sample component, which is a VOC, in the gas stream.
n = total number of sample components, which are VOC, in the gas stream.
[OAC rule 3745-21-10(C)(4)]

(2) The mass emission rate of VOC as carbon for a gas stream tested by U.S. EPA Method 25 shall be calculated as follows:
ES = K CS QS
Where:
Es = mass emission rate of VOC as carbon for the gas stream, in kilograms of carbon per hour (kg C/hr).
K = 1 x 10-6 kilograms per milligram.
Cs = concentration of VOC as carbon in the gas stream, in milligrams of carbon per dry standard cubic meter.
Qs = volumetric flow rate of the gas stream, in dry standard cubic meters per hour.
[OAC rule 3745-21-10(C)(5)]

(3) To convert a mass emission rate from kilograms per hour to pounds per hour, multiply the mass emission rate in kilograms per hour by 2.2046.
[OAC rule 3745-21-10(C)(6)]

(4) To convert a mass emission value from VOC as carbon to VOC, divide the mass emission value of VOC as carbon by the weight fraction of carbon in the average molecular weight of the VOC emission.  The determination of this weight fraction of carbon may be based on standard analytical techniques or material formulation data.
[OAC rule 3745-21-10(C)(7)]
