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3.27  Benzene Transfer Operations 
 
3.27.1  Applicability 
 
  (a) The affected facility to which this source category applies is the total of all loading racks at which 

benzene is loaded into tank trucks, railcars, or marine vessels at each benzene production 
facility and each bulk terminal.  However, specifically exempted from this source category are 
loading racks at which only the following are loaded:  benzene-laden waste (covered by Section 
3.31), gasoline, or benzene-laden liquid from coke by-product recovery plants. 

 
  (b) Any affected facility under paragraph (a) of this section which loads only liquid containing less 

than 70 weight-percent benzene is exempt from the requirements of the source category, except 
for the recordkeeping and reporting requirements in '3.27.4(i). 

 
  (c) Any affected facility under paragraph (a) of this section shall comply with the standards of 

'61.302* at each loading rack that is handling a liquid containing 70 weight-percent or more 
benzene. 

 
  (d) Any affected facility under paragraph (a) of this section whose annual benzene loading is less 

than 1.3 million liters of 70 weight-percent or more benzene is exempt from the requirements of 
this source category, except for the recordkeeping and reporting requirements of '3.27.4(i). 

 
3.27.2  Monitoring Requirements 
 
  (a) Each owner or operator of an affected facility that uses an incinerator to comply with the percent 

reduction requirement specified under '61.302(b)* shall install, calibrate, maintain, and operate 
according to manufacturer's specifications a temperature monitoring device equipped with a 
continuous recorder and having an accuracy of "1 percent of the combustion temperature being 
measured expressed in degrees Celsius or "0.5EC, whichever is greater. 

 
   (1) Where an incinerator other than a catalytic incinerator is used, the owner or operator of 

the affected facility shall install a temperature monitoring device in the firebox. 
 
   (2) Where a catalytic incinerator is used, the owner or operator shall install temperature 

monitoring devices in the gas stream immediately before and after the catalyst bed. 
 
  (b) Each owner or operator of an affected facility that uses a flare to comply with '61.302(b)* shall 

install, calibrate, maintain, and operate according to manufacturer's specifications a heat 
sensing device, such as an ultraviolet beam sensor or thermocouple, at the pilot light to indicate 
the presence of a flame during the entire loading cycle. 

 
  (c) Each owner or operator of an affected facility that uses a steam generating unit or process heater 

to comply with '61.302(b)* shall comply with the following requirements.  Where a steam 
generating unit with a design heat input capacity of less than 44 MW is used to comply with 
'61.302(b)*, the owner or operator of an affected facility shall comply with paragraph (c)(1) of 
this section.  Where a steam generating unit or process heater with a design heat input capacity 
of 44 MW or greater is used to comply with '61.302(b)*, the owner or operator of an affected 
facility shall comply with paragraph (c)(2) of this section. 

 
   (1) Install in the firebox, calibrate, maintain, and operate according to manufacturer's 

specifications a temperature monitoring device equipped with a continuous recorder 
and having an accuracy of "1 percent of the temperature being measured expressed in 
degrees Celsius or "0.5EC, whichever is greater, for steam generating units or process 
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heaters of less than 44 MW design heat input capacity. 
 
   (2) Monitor and record the periods of operation of the steam generating units or process 

heater if the design heat input capacity of the steam generating unit or process heater 
is 44 MW or greater.  The records must be readily available for inspection. 

 
  (d) Each owner or operator of an affected facility that uses a carbon adsorption system to comply 

with the percent reduction requirement specified under '61.302(b)* shall install, calibrate, 
maintain, and operate according to manufacturer's specifications a device that continuously 
indicates and records the concentration or reading or organic compounds in the outlet gas 
stream of each carbon adsorber bed. 

 
  (e) The owner or operator of an affected facility who wishes to demonstrate compliance with the 

standards specified under '61.302(b)* using control devices other than an incinerator, steam 
generating unit, process heater, carbon adsorber, or flare shall provide the Director with 
information describing the operation of the control device and the process parameter(s) that 
would indicate proper operation and maintenance of the device.  The Director may request 
further information and will specify appropriate monitoring procedures or requirements. 

 
  (f) Each owner or operator of an affected facility complying with '61.302(e)(1)* shall install, 

calibrate, maintain, and operate a recording pressure measurement device (magnehelic gauge or 
equivalent device) and an audible and visible alarm system that is activated when the pressure 
vacuum specified in '61.302(e)(1)* is not attained.  The owner or operator shall place the alarm 
system so that it can be seen and heard where cargo transfer is controlled and on the open 
deck. 

 
  (g) Owners or operators using a vent system that contains valves that could divert a vent stream 

from a control device used to comply with the provisions of this subpart shall do one or a 
combination of the following: 

 
   (1) Install a flow indicator immediately downstream of each valve that if opened would allow 

a vent stream to bypass the control device and be emitted, either directly or indirectly, 
to the atmosphere.  The flow indicator shall be capable of recording flow at least once 
every 15 minutes. 

 
   (2) Monitor the valves once a month, checking the position of the valves and the condition 

of the car seal, and identify all times when the car seals have been broken and the valve 
position has been changed (i.e., from opened to closed for valves in the vent piping to 
the control device and from closed to open for valves that allow the stream to be vented 
directly or indirectly to the atmosphere). 

 
3.27.3  Test Methods and Procedures 
 
  (a) The procedures for determining compliance with '61.302(b)* for all control devices other than 

flares is as follows: 
 
   (1) All testing equipment shall be prepared and installed as specified in the appropriate 

test methods. 
 
   (2) The time period for a performance test shall be not less than 6 hours, during which at 

least 300,000 liters of benzene are loaded.  If the throughput criterion is not met 
during the initial 6 hours, the test may be either continued until the throughput 
criterion is met, or resumed the next day with at least another 6 complete hours of 
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testing. 
 
   (3) For intermittent control devices: 
 
    (i) The vapor holder level of the intermittent control device shall be recorded at 

the start of the performance test.  The end of the performance test shall 
coincide with the time when the vapor holder is at its original level. 

 
             (ii) At least two startups and shutdowns of the control device shall occur during 

the performance test.  If this does not occur under an automatically 
controlled operation, the system shall be manually controlled. 

 
   (4) An emission testing interval shall consist of each 5-minute period during the 

performance test.  For each interval: 
 
    (i) The reading from each measurement instrument shall be recorded. 
 
             (ii) Method 1 or 1A, as appropriate, shall be used for selection of the sampling 

site. 
 
            (iii) The volume exhausted shall be determined using Method 2, 2A, 2C, or 2D, as 

appropriate. 
 
            (iv) The average benzene concentration upstream and downstream of the control 

device in the vent shall be determined using Method 25A or Method 25B, 
using benzene as the calibration gas.  The average benzene concentration 
shall correspond to the volume measurement by taking into account the 
sampling system response time. 

 
   (5) The mass emitted during each testing interval shall be calculated as follows: 
 
 
 
    Where: 
 
    Mi = Mass of benzene emitted during testing interval i, kg. 
 
    Vs = Volume of air-vapor mixture exhausted, m3 at standard conditions. 
 
    C = Benzene concentration (as measured) at the exhaust vent, ppmv. 
 
    K = Density, (kg/m3 benzene), standard conditions. 
 
    K = 3.25 for benzene. 
 
    F = Conversion factor, (m3 air) (1/ppmv). 
 
    F = 10-6. 
 
    s = Standard conditions, 20EC and 760 mm Hg. 

 
   (6) The benzene mass emission rates before and after the control device shall be 

calculated as follows: 

CFKV = M LSi
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    Where: 
 
    E = Mass flow rate of benzene emitted, kg/hr. 
 
    Mi = Mass of benzene emitted during testing interval i, kg. 
 
    T = Total time of all testing intervals, hr. 
 
    n = Number of testing intervals. 
 
   (7) The percent reduction across the control device shall be calculated as follows: 
 
 
 
 
    Where: 
 
    R = Control efficiency of control device, %. 
 
    Eb = Mass flow rate of benzene prior to control device, kg/hr. 
 
    Ea = Mass flow rate of benzene after control device, kg/hr. 
 
  (b) When a flare is used to comply with '61.302(b)*, a performance test according to Method 22 

shall be performed to determine visible emissions.  The observation period shall be at least 2 
hours and shall be conducted according to Method 22.  Performance testing shall be conducted 
during at least three complete loading cycles with a separate test run for each loading cycle.  
The observation period for detecting visible emissions shall encompass each loading cycle.  
Integrated sampling to measure process vent stream flow rate shall be performed continuously 
during each loading cycle. 

 
  (c) For the purpose of determining compliance with '61.302(h)*, the following procedures shall be 

used: 
 
   (1) Calibrate and install a pressure measurement device (liquid manometer, magnehelic 

gauge, or equivalent instrument), which has a precision of "2.5 mm H2O in the range 

that the tank truck or railcar was initially pressured to during the most recent vapor-
tightness test. 

 
   (2) Connect the pressure measurement device to a pressure tap in the affected facility's 

vapor collection system, located as close as possible to the connection with the tank 
truck or railcar. 

 
   (3) During the performance test, record the pressure every 5 minutes while a tank truck or 

railcar is being loaded, and record the highest instantaneous pressure that occurs 
during each loading cycle.  Every loading rack shall be tested at least once during the 
performance test. 
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   (4) If more than one loading rack is used simultaneously, then the performance test shall 
be conducted simultaneously to represent the maximum capacity. 

 
  (d) For the purpose of determining compliance with '61.302(j)*, the following procedures shall be 

used: 
 
   (1) Calibrate and install a pressure measurement device (liquid manometer, magnehelic 

gauge, or equivalent instrument), capable of measuring up to the relief set pressure of 
the pressure-vacuum vents. 

 
   (2) Connect the pressure measurement device to a pressure tap in the affected facility's 

vapor collection system, located as close as possible to the connection with the marine 
vessel. 

 
   (3) During the performance test, record the pressure every 5 minutes while a marine vessel 

is being loaded, and record the highest instantaneous pressure that occurs during each 
loading cycle. 

 
  (e) Immediately prior to a performance test required for determination of compliance with 

'61.302(b)*, all potential sources of vapor leakage in the affected facility's vapor collection 
system equipment shall be inspected for detectable emissions as required in '61.302(k)*.  The 
monitoring shall be conducted only while a vapor-tight tank truck, railcar, or marine vessel is 
being loaded.  All identified leaks in the terminal's vapor collection system shall be repaired prior 
to conducting the performance test. 

 
  (f) The following test method shall be used to comply with the marine vessel vapor-tightness 

requirements of '61.302(e)(3)*: 
 
   (1) Each benzene product tank shall be pressurized with dry air or inert gas to not less 

than 1.0 psig and not more than the pressure of the lowest relief valve setting. 
 
   (2) Once the pressure is obtained, the dry air or inert gas source shall be shut off. 
 
   (3) At the end of one-half hour, the pressure in the benzene product tank and piping shall 

be measured.  The change in pressure shall be calculated using the following formula: 
 
 
    Where: 
 
    ÄP = Change in pressure, inches of water. 

 
    Pi = Pressure in tank when air/gas source is shut off, inches of water. 
 
    Pf = Pressure in tank at the end of one-half hour after air/gsa source is 

shut off, inches of water. 
 
   (4) The change in pressure, ÄP, shall be compared to the pressure drop calculated using 

the following formula: 
 
 
    Where: 
 
    ÄPM = Maximum allowable pressure change, inches of water. 

P - P = P fi∆   

L/V P 0.861 = PM ia∆   
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    Pia = Pressure in tank when air/gas source is shut off, pounds per square 

inch, absolute (psia). 
 
    L = Maximum permitted loading rate of vessel, barrels per hour. 
 
    V = Total volume of product tank, barrels. 
 
   (5) If ÄP<ÄPM, the vessel is vapor tight. 

 
   (6) If ÄP>ÄPM, the vessel is not vapor tight and the source of the leak must be identified 

and repaired prior to retesting. 
 
3.27.4  Reporting and Recordkeeping 
 
  (a) Each owner or operator of an affected facility subject to the provisions of this subpart shall keep 

an up-to-date, readily accessible record of the following data measured during each performance 
test, and also include the following data in the report of the initial performance test required 
under '1.2.  Where a steam generating unit or process heater with a design heat input capacity 
of 44 MW or greater is used to comply with '61.302(b)*, a report containing performance test 
data need not be submitted, but a report containing the information in '61.305(a)(3)(i)* is 
required. 

 
   (1) Where an owner or operator subject to the provisions of this source category is 

complying with '61.302(b)* through use of an incinerator: 
 
    (i) The average firebox temperature of the incinerator (or the average 

temperature upstream and downstream of the catalyst bed), measured at 
least every 2 minutes during a loading cycle if the total time period of the 
loading cycle is less than 3 hours and every 15 minutes if the total time 
period of the loading cycle is equal to or greater than 3 hours.  The measured 
temperature shall be averaged over the loading cycle. 

 
             (ii) The percent reduction of benzene determined as specified in '3.27.3(a) 

achieved by the incinerator. 
 
            (iii) The duration of the loading cycle. 
 
   (2) Where an owner or operator subject to the provisions of this source category is 

complying with '61.302(b) and (c)* through use of a smokeless flare or other flare 
design (i.e., steam-assisted, air-assisted or nonassisted), all visible emission readings, 
heat content determination, flow rate measurements, maximum permitted velocity 
calculations, and exit velocity determinations made during the performance test, 
continuous records of the flare pilot flame monitoring measured continuously during 
the loading cycle, duration of all loading cycles and records of all loading cycles during 
which the pilot flame is absent for each vent stream. 

 
   (3) Where an owner or operator subject to the provisions of this subpart is complying with 

'61.302(b)* through the use of a steam generating unit or process heater: 
 
    (i) A description of the location at which the vent stream is introduced into the 

steam generating unit or process heater. 
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             (ii) The average combustion temperature of the steam generating unit or process 
heater with a design heat input capacity of less than 44 MW measured at 
least every 2 minutes during a loading cycle if the total time period of the 
loading cycle is less than 3 hours and every 15 minutes if the total time 
period of the loading cycle is equal to or greater than 3 hours.  The measured 
temperature shall be averaged over the loading cycle. 

 
            (iii) The duration of the loading cycle. 
 
   (4) Where an owner or operator subject to the provisions of this source category is 

complying with '61.302(b)* through the use of a carbon adsorption system, the control 
efficiency, R, of the carbon adsorption system, and all supporting performance test 
data and calculations used to determine that value. 

 
   (5) Each owner or operator subject to the provisions of this subpart shall submit with the 

initial performance test an engineering report describing in detail the vent system used 
to vent each affected vent stream to a control device.  This report shall include all 
valves and vent pipes that could vent the stream to the atmosphere, thereby bypassing 
the control device, and identify which valves are car-sealed opened and which valves are 
car-sealed closed. 

 
  (b) Each owner or operator subject to the provisions of this source category shall keep up-to-date, 

readily accessible continuous records of the equipment operating parameters specified to be 
monitored under '3.27.2(a), (c), and (d) as well as up-to-date, readily accessible records of 
periods of operation during which the parameter boundaries established during the most recent 
performance test are exceeded.  The Director may at any time require a report of these data.  
Periods of operation during which the parameter boundaries established during the most recent 
performance tests are exceeded are defined as follows: 

 
   (1) For thermal incinerators, all loading cycles during which the average combustion 

temperature was more than 28EC below the average loading cycle combustion 

temperature during the most recent performance test at which compliance with 
'61.302(b)* was determined. 

 
   (2) For catalytic incinerators, all loading cycles during which the average temperature of 

the vent stream immediately before the catalyst bed is more than 28EC below the 

average temperature of the process vent stream during loading cycles during the most 
recent performance test at which compliance with '61.302(b)* was determined. 

 
   (3) All loading cycles during which the average combustion temperature was more than 

28EC below the average combustion temperature during the most recent performance 
test at which compliance with '61.302(b)* was determined for steam generating units 
or process heaters with a design heat input capacity of less than 44 MW. 

 
   (4) For steam generating units or process heaters, whenever there is a change in the 

location at which the vent stream is introduced into the flame zone as required under 
'61.302(b)*. 

 
   (5) For carbon adsorbers, all 3-hour periods of operation during which the average VOC 

concentration or reading of organics in the exhaust gases is more than 20 percent 
greater than the average exhaust gas concentration or reading measured by the 
organics monitoring device during the most recent determination of the recovery 
efficiency of the carbon adsorber that demonstrated that the facility was in compliance. 
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  (c) If a vent system containing valves that could divert the emission stream away from the control 

device is used, each owner or operator subject to the provisions of this source category shall 
keep for at least 2 years up-to-date, readily accessible continuous records of: 

 
   (1) All periods when flow is indicated if flow indicators are installed under '3.27.2(g)(1). 
 
   (2) All times when maintenance is performed on car-sealed valves, when the car seal is 

broken, and when the valve position is changed (i.e., from open to closed for valves in 
the vent piping to the control device and from closed to open for valves that vent the 
stream directly or indirectly to the atmosphere bypassing the control device) if valves 
are monitored under '3.27.2(g)(2). 

 
  (d) Each owner or operator of an affected facility subject to the provisions of this subpart who uses a 

steam generating unit or process heater with a design heat input capacity of 44 MW or greater 
to comply with '61.302(b)* shall keep an up-to-date, readily accessible record of all periods of 
operation of the steam generating unit or process heater.  Examples of such records could 
include records of steam use, fuel use, or monitoring data collected pursuant to other State or 
Federal regulatory requirements. 

 
  (e) Each owner or operator of an affected facility subject to the provisions of this subpart shall keep 

up-to-date, readily accessible records of the flare pilot flame monitoring specified under 
'61.303(b)*, as well as up-to-date, readily accessible records of any absence of the pilot flame 
during a loading cycle. 

 
  (f) Each owner or operator of an affected facility subject to the requirements of '61.302* shall 

submit to the Director quarterly reports of the following information.  The owner or operator shall 
submit the initial report within 90 days after the effective date of this subpart or 90 days after 
startup for a source that has an initial startup date after the effective date. 

 
   (1) Periods of operation where there were exceedances of monitored parameters recorded 

under '3.27.4(b). 
 
   (2) All periods recorded under '3.27.4(c)1) when the vent stream is diverted from the 

control device. 
 
   (3) All periods recorded under '3.27.4(d) when the steam generating unit or process 

heater was not operating. 
 
   (4) All periods recorded under '3.27.4(e) in which the pilot flame of the flare was absent. 
 
   (5) All times recorded under '3.27.4(c)(2) when maintenance is performed on car-sealed 

valves, when the car seal is broken, and when the valve position is changed. 
 
  (g) The owner or operator of an affected facility shall keep the vapor-tightness documentation 

required under '61.302(d) and (e)* on file at the affected facility in a permanent form available 
for inspection. 

 
  (h) The owner or operator of an affected facility shall update the documentation file required under 

'61.302(d) and (e)* for each tank truck, railcar, or marine vessel t least once per year to reflect 
current test results as determined by the appropriate method.  The owner or operator shall 
include, as a minimum, the following information in this documentation: 
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   (1) Test title; 
 
   (2) Tank truck, railcar, or marine vessel owner and address; 
 
   (3) Tank truck, railcar, or marine vessel identification number; 
 
   (4) Testing location; 
 
   (5) Date of test; 
 
   (6) Tester name and signature; 
 
   (7) Witnessing inspector: name, signature, and affiliation; and 
 
   (8) Test results, including, for railcars and tank trucks, the initial pressure up to which the 

tank was pressured at the start of the test. 
 
  (i) Each owner or operator of an affected facility complying with '61.300(b) or '61.300(d)* shall 

record the following information.  The first year after promulgation the owner or operator shall 
submit a report containing the requested information to the Director of the Emission Standards 
Division, (MD-13), U.S. Environmental Protection Agency, Research Triangle Park, North Carolina 
27711.  After the first year, the owner or operator shall continue to record; however, no reporting 
is required.  The information shall be made available if requested.  The information shall include, 
as a minimum: 

 
   (1) The affected facility's name and address; 
 
   (2) The weight percent of the benzene loaded; 
 
   (3) The type of vessel loaded (i.e., tank truck, railcar, or marine vessel); and 
 
   (4) The annual amount of benzene loaded into each type of vessel. 
 
   

Code of Federal Regulations, Title 40, Part 60. 


