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Helping Petroleum Refiners Respond to the U.S. EPA’s Risk and Technology Review Rule

U.S EPA’s Proposed Rule 

Fenceline Benzene Monitoring 

In the 30 June 2014 Federal Register, the EPA 

promulgated their proposed Petroleum Refinery 

Risk and Technology Review Rule.
1
 This 

proposed rule has a number of significant 

provisions that will affect how petroleum 

refineries will be operated and the emission 

standards that will apply to them. Of significant 

interest is the requirement to continuously 

monitor fenceline concentrations of benzene.  

This is the first time that the EPA has integrated 

fenceline monitoring requirements into a rule.  

The fenceline monitoring requirements are 

expected to affect every petroleum refinery in the 

US. 

The standard approach proposed by EPA is to 

use passive diffusive tube benzene samplers, 

placed at intervals along the refinery fenceline.  

The individual samples are collected for 14 days, 

and then analyzed to determine a “Δc” value 

(difference between highest and lowest sample 

concentrations). A 12-month rolling Δc is 

compared to an action level of 9 µg/m
3
 benzene. 

If the 12-month rolling Δc is less than this value, 

no action is required; if above this value, then the 

refinery must conduct a root cause analysis. 

Concerns about EPA’s Monitoring Approach 

Concerns that refinery operators have, or should 

have, about the fenceline monitoring 

requirements include the following: 

 Does this approach adequately address 

potential off-site contributions?  We believe 

that it does not. Using widely-spaced passive 

samplers, refinery operators are likely to be 

dealing with Δc values that, to some extent, 

result from contributions from upwind sources 

(e.g. other point sources, mobile sources on 

nearby roadways, etc.) that are not adequately 

captured by the upwind monitors. Implications:  

refinery operators will be held accountable for 

emissions that may not have originated from 

their refinery. 

 Will information collected by a 14-day passive 

sampling program support conduct of a root-
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cause analysis? Clearly the answer is no.  

Over a 14-day period, wind directions are 

expected to vary widely. Without additional 

information, it will be nearly impossible to 

determine where elevated benzene 

concentrations originate. Further, if monitoring 

only for benzene, there is no hydrocarbon 

speciation data that could help in locating the 

source of emissions. 

A Better Approach to Fenceline Monitoring 

Atmosfir recommends that all petroleum refiners, 

especially those located in highly industrialized or 

populated areas, consider deploying open-path, 

fence-line monitoring systems in advance of RTR 

rule-mandated benzene monitoring requirements.  

The open-path systems can be used to identify 

and resolve chronic, problematic emission 

sources before initiating required monitoring and 

disclosure of the resultant findings. Once 

installed, the refinery has the option of proposing, 

via a site-specific monitoring plan, use of the 

open-path system, in place of passive diffusive 

tubes, to meet the monitoring requirements of the 

rule. The significant benefits of using an open-

path monitoring system include: 

 Much more effective plume capture, of 

sources both within and external to the 

refinery. Plumes are much less likely to miss 

capture using 2-dimensional open-path 

systems than with point monitors, such as the 

passive diffusive tubes. 

 Combining continuous open-path monitoring 

data with continuous meteorological data 

allows for rapid determination of where the 

emissions are originating. If using an 

instrument that provides detailed chemical 

speciation, even better information is available 

to evaluate the source of the emissions. 

 Access to real-time monitoring data allows for 

a more rapid determination of the source(s) of 

elevated emissions, a more rapid resolution of 

the underlying problems, and lower fenceline 

concentrations. 

Additional benefits may include: 
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 Data supporting an affirmative defense about 

the contribution of off-refinery sources to 

fenceline benzene concentrations. 

 Data that can be used to support loss 

prevention programs, including the financial 

benefits of recovered raw materials and 

products. Atmosfir understands that 

continuous open-path fenceline monitoring 

programs have also resulted in reduced 

insurance premiums. 

Site-Specific Operating Limits for Flares 

The proposed rule allows refinery operators to 

request approval of site-specific operating limits 

for flare tip velocity, combustion zone gas 

properties, and dilution. Approval will require field 

demonstration of at least 96.5% combustion 

efficiency or 98% destruction efficiency while 

operating according to the requested limits. 

Atmosfir is fully capable of demonstrating these 

requirements. 

How Atmosfir Can Help 

The core of Atmosfir’s business is our patented 

spectral analysis method for reliable, real-time, 

spectrally-validated concentration data with 

unprecedented low detection limits. This allows 

Atmosfir to provide results that are essentially 

free of false positives and negatives. Shown 

below is an example of spectral validation for 

benzene at a concentration of less than 10 ppb, 

generated in real-time, using an open path 

Fourier Transform Infrared (OP-FTIR). The 

sample from an actual field camp is a near 

perfect fit with the reference spectral data at very 

low concentrations. Atmosfir is not aware of 

anyone else capable of generating this quality of 

data. 

We provide our clients with near real-time access 

to the monitoring data via a secure website.  Our 

clients also have access to the raw spectral data.  

Our competition typically only provides the final 

concentrations. 

One of Atmosfir’s strengths is our expertise and 

knowledge in matching the most suitable 

hardware for a specific application with our data 

processing and management capabilities. A key 

differentiator is that Atmosfir does not sell a 

certain technology. This allows us to focus 

completely on finding the right solution for our 

clients. 

We work with all open-path monitoring 

technologies (e.g. Fourier Transform Infrared, 

Differential Optical Absorption Spectroscopy, and 

tunable diode lasers) from many different 

equipment suppliers, both active systems for 

fenceline monitoring and passive systems for 

flare performance evaluations. 

About Atmosfir 

Atmosfir is an innovative, advanced air 

monitoring technology company focused on 

providing our clients with the best air monitoring 

solutions. Atmosfir is a technology-oriented 

company, with unique and valuable intellectual 

properties and years of in-the-field experience.  

Our leadership team includes some of the worlds 

most recognized and respected air measurement 

scientists. For over fifteen years our experts have 

been actively involved in the development of U.S. 

EPA test methods and have been involved in 

designing and implementing numerous Optical 

Remote Sensing measurement campaigns. 

For more information, please visit our website at 

www.atmosfir.net or send us an email at 

info@atmosfir.net.

 

 

Spectral validation for benzene at less 

than 10 ppb, generated in real-time 
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