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INTRODUCTION 
 
Title V of the federal Clean Air Act, as amended in 1990, is finally becoming effective 
for refineries throughout the country.  The BP Carson Refinery, in Los Angeles, CA is 
expected to receive an approved Title V permit this summer.  Preparations are being 
made at the refinery to assist in compliance with all aspects of the Title V permit. 
 
A Title V permit assimilates all of the air pollution control requirements into one single 
document with the goal of simplifying compliance tracking.  For a major refinery there 
can be thousands of such requirements.  Title V requires major sources to: 
 

• Annually certify compliance with each requirement throughout the year; and 
• Report any deviation from the requirements that occurred during the previous 

year. 
 
The Responsible Official, typically the refinery manager, needs to sign the annual 
compliance certification annually.  In addition, for many requirements, Title V requires 
prompt reporting of the deviations to the local regulatory agency.   
 
To meet the demands of Title V certification and deviation reporting, the BP Carson 
Refinery worked with Jacobs Engineering Group to evaluate a variety of compliance 
assurance systems.  After looking at both in-house and commercially available tools, and 
considering the stringency of California’s regulations, the team’s recommendation was to 
develop a refinery-specific web-based tool to assist in meeting these challenges of Title 
V.  The tool is called “TVCat” for Title V Compliance Assurance Tool. 
 
This paper will: 
 

• Explain the development process of a Title V compliance assurance tool, from 
planning through implementation; 

• Show examples of the tool to demonstrate its utility; and 
• Explain the benefits observed to date of this unique tool’s use at the refinery. 

 
 
DEVELOPMENT PROCESS 
 
After it was determined that the refinery would develop its own tool, a full software 
development life cycle was followed consisting of: 
 



• Planning and requirements definition; 
• Design; 
• Tool building; 
• Database population; 
• Testing; and 
• Transition. 

 
Planning and Requirements Definition 
In the planning and requirements definition phases, the type of tool that would meet the 
refinery’s specific needs was identified in general terms.  Planning and requirements 
definition activities were primarily conducted with representatives from operations 
management, environmental staff, information technology staff, staff from BP’s IT 
services group (SAIC), and staff from BP’s alliance partner (Jacobs Engineering Group).  
Several meetings were held to ensure the team understood the demands of Title V and to 
jointly decide on the best course of action for the refinery to take to meet these demands.  
We decided on a web-based tool because of its ease of use and familiarity of the refinery 
staff with other web-based tools.  We also needed multiple users to be able to use the 
system simultaneously.  We chose an Oracle back-end database to handle the anticipated 
large data demands of tracking thousands of requirements.   
 
During the early stages of the planning, the team made a decision that affected almost 
every aspect of TVCat.  We needed to decide who should be responsible for assuring 
compliance.  Of course, the Refinery Manager will need to sign the compliance 
certification, but he or she will need to get most of his or her specific information from 
other sources.  We chose to not have the refinery’s environmental staff assure compliance 
with the majority of the requirements, because they would also have to gather their 
information from other individuals.  We considered having operations management be 
responsible for assuring compliance with the operations related requirements; however, 
they were quick to point out that they would also have to get information from others.  It 
was decided that the responsibility for assuring compliance with each requirement should 
be held by the person that was most familiar with that requirement.  For operations 
issues, the individual with the most knowledge was the lead operator at each unit.  Under 
BP’s system, the lead operators have the first responsibility to assure compliance with 
operations issues.  Similarly, responsibilities for assuring compliance with Title V 
requirements in Maintenance, Engineering, Environmental, the lab, Fire & Safety, and 
Training were all assigned to the person or position with the most direct knowledge of the 
requirement.  Nearly 60 different positions were assigned responsibility for requirements.  
Literally hundreds of individuals have been tasked with assuring compliance during the 
year. 
 
In order for TVCat to be widely accepted throughout the refinery, it was decided that we 
needed to make the tool as user friendly as possible.  Each person assigned requirements 
was expected to be able to assure compliance with these requirements within 15 minutes.  
To do this, each requirement needed to be packaged in a simple question that could be 
answered with a “Yes”, “No”, or “N/A”.  Most questions are asked each shift, although 
for some questions the frequency could be weekly, monthly, quarterly, semiannually, or 



longer.  Each shift some individuals will have to address 25 to 70 questions related to 
their job responsibilities. 
 
Design 
During the design phase of the project, the required capabilities of TVCat were defined in 
a way that the programmers would be able to build a tool.  The tool needed the ability to 
record any deviations from the requirements that occurred.  A separate form pops up on 
the screen if the user notes that a requirement wasn’t met.  When a deviation form is 
completed an automatic email notice is sent to selected managers and environmental staff 
to allow for fast reporting to the regulatory agencies.  Email notifications are also sent if 
an individual fails to make entries into TVCat on time.  TVCat also allows for searching 
of requirements in multiple ways, including by process unit, regulation, permit condition 
number, primary responsible person for the requirement, etc.  Similarly, searches for 
equipment and historical deviations can be made.  Editing capabilities for tool 
administrators were incorporated.  The tool administrators can perform such functions as 
adding or revising requirements, adding or removing personnel or positions, and 
modifying the email notification matrix. 
 
Tool Building 
To build the tool, Parijat Controlware, Inc. was selected to write the programming code.  
Parijat was given requirements and design direction.  Based on these requirements and 
design specifications, Parijat was able to provide the refinery with screen shots that 
showed how the tool was going to look in advance.  BP provided Parijat with feedback 
on any necessary design revisions after we saw what we were really going to get.  Parijat 
worked closely with the team to ensure the developing tool would meet our needs.  
Advance work on design and review of the screen shots early in the process saved a 
tremendous amount of work compared with having to make revisions later in the process. 
 
Database Population 
One of the more challenging parts of the development process was the population of the 
database with appropriate requirements and questions.  The majority of the requirements 
were extracted from detailed environmental procedures that had been developed and in 
use at the refinery for several years.  These procedures incorporated all of the 
environmental air related rules as well as all of the specific conditions of Title V.  
However, translation of the lengthy procedures into succinct, appropriate questions 
required hundreds of hours of work and months of time.  A first pass attempt at 
translating requirements in the procedures into questions was made.  These original 
questions then were modified and improved by environmental staff more familiar with 
the specific work areas.  Then, the managers of the individuals that would have to answer 
the questions were given a chance to improve the questions and modify how frequently 
the question would be asked.  Finally, the staff that has to answer the questions had a say 
in how the question was to be phrased. 
 
Testing 
While population of the database was in progress, testing of the tool was in progress.  A 
beta-test team made up of operations staff that would be required to use the tool in the 



future was selected.  The beta-test team made recommendations for tool enhancements 
that were quickly incorporated into the tool.  A “bug” database was built on the web to 
record the problems that were found and to track each problem until it was corrected. 
 
Transition 
When most of the questions had been prepared and populated in the database and the tool 
had been beta-tested, then a user’s manual was developed and training of the users of the 
tool was performed.  Because so many individuals could be called on to assure 
compliance with specific requirements, each of them had to be trained.  Nearly four 
hundred refinery personnel have been trained in TVCat use to date. 
 
Once training was completed, the users were asked to begin using TVCat routinely in a 
test environment.  Once the users started to use the tool on a shift-by-shift basis, problem 
identification picked up the pace.  In the four months that TVCat was in use in a test 
environment nearly a thousand comments were submitted to the development team.  
Most of the comments were either training related and required more explanation of tool 
operation, or were related to specific wording of the questions.  However, several tool 
enhancement comments were also received.  Furthermore, as questions in the tool were 
answered, the tool served one of its primary purposes by identifying a few potential 
deviations from the requirements and allowing these potential deviations to be addressed. 
 
The tool was transitioned into a production environment simultaneously with several 
user-specified enhancements to TVCat, and has been in operation smoothly since that 
time with nearly every individual that has been assigned questions doing their part by 
answering them. 
 
The refinery’s environmental staff has the responsibility to maintain TVCat.  
Maintenance of the tool requires reporting deviations to regulators, revising TVCat as the 
permit changes with time, and keeping current with personnel and positions. 
 
DEMONSTRATION OF TVCat SCREENS 
 
TVCat is a simple tool to use.  The typical user will only use two screens, the 
“Requirements Due” screen and the “Deviation” screen.  Occasionally, some users may 
choose to search for specific data also using a few other screens. 
 
Requirements Due Screen 
The Requirements Due screen includes all of the questions that a user is required to 
answer to assure compliance with requirements for which they are most knowledgeable.  
An example of this screen is below. 
 
 



 
 
The number of requirements due, or questions, varies from person to person and even 
shift to shift. 



Deviation Screen 
The Deviation screen is where the user describes any requirement that may not have been 
met.  Once this screen is completed and submitted, then an email notification is sent to 
selected managers and to environmental staff in order to assess if it meets the criteria for 
a deviation, and address and report it as necessary.  The Deviation screen is shown below. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Search for Requirements 
The Search for Requirements screen is an excellent tool to find specific requirements by a 
multitude of ways.  Currently, TVCat has been populated with nearly 6,000 requirements 
that are stored in the Oracle database.  A search capability is critical. 
 
 
 

 
 
Not only can the users search for requirements, equipment, and deviations, but they can 
also edit these areas as needed.  The editing capability allows this tool to keep current 
with ongoing permit changes with minimal database effort and with no programming 
changes.



BENEFITS OF USE OF TVCat 
 
The primary benefits of a TVCat system are: 
 

• Improved compliance assurance; 
• Helps meet record keeping requirements; 
• Helps in compliance with ISO 14001 requirements; 
• Helps to make environmental compliance a personal responsibility; 
• Can be expanded in the future for other environmental needs. 

 
The biggest single benefit of using TVCat is that it greatly enhances the refinery’s ability 
to assure improved Title V compliance.  The Refinery Manager will be in a much more 
knowledgeable position to gather the information necessary to certify the refinery’s  
compliance status every year.  The refinery’s reporting capability is also greatly 
increased.   The necessary data is readily available to meet compliance reporting 
deadlines.  We have met the primary goals for the tool development. 
 
Title V has extensive record keeping requirements.  Most records must be kept for five 
years.  Mountains of paperwork in the form of paper logs may be required.  TVCat can 
keep many of those records automatically and electronically. 
 
BP’s refinery is ISO 14001 certified.  This international standard requires continual 
environmental attention and improvements.  TVCat provides a means of keeping 
attention focused on environmental issues and identifying areas of needed system 
improvement.  We believe that TVCat will help to maintain the refinery’s ISO 14001 
certification. 
 
There is another benefit of this tool that wasn’t clearly identified in the planning and 
requirements stages.  With hundreds of refinery personnel trained in TVCat use, and 
dozens using the tool daily, we believe that we have noticed a re-focused attitude in the 
refinery personnel.  Most everyone is taking his or her environmental responsibilities 
even more seriously than before.  Partly it is a matter of having a better understanding of 
their responsibilities.  Having to answer 25 to 70 questions each day about their 
responsibilities is an excellent training tool.  Also, personnel are being reminded daily 
that they personally have a responsibility for environmental issues at the refinery.  
Individuals are taking it upon themselves to ask more questions about environmental 
issues.  For example, note the thousand comments received by the tool developers from 
the users in four months.  Many more questions are being asked of managers and other 
refinery staff.  We hope this interest continues. 
 
We are considering at this time the expansion of TVCat beyond the borders of Title V or 
even air compliance.  We are discussing using it to also help the refinery’s compliance 
with water and waste issues.  We believe the tool is dynamic enough to allow these 
additions.  TVCat is designed to suit the needs of any assurance system and is not limited 
in database size. 
 



CONCLUSION 
 
A tool similar to TVCat should be a great assistance to refineries in their Title V 
compliance assurance.  This paper was designed to provide the reader with an 
understanding of the development process used to develop and implement a Title V tool 
at a large refinery, particularly in a regulatory environment similar to that in California.   
In addition, we have attempted to identify some of the key benefits of TVCat.  The 
benefits of our Title V tool at our refinery are already becoming obvious and we expect 
these benefits to expand. 


