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Houston We Have a Problem

Anthropogenic Climate
Changeisreal

Effectsonthe
environment are vast

Temperatureswill
continuetorise

Sealevel will rise 1-4
feet by 2100
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Nima: Ninety-seven percent of climate scientists agree that climate-warming trends over the past century are very likely due to human activities. But, I am not here to prove to you that Climate change is real and anthropogenic, if you don’t already believe so. Then, why climate change? Well, the HERE Summer 2018 program was based on how to make Houston a carbon neutral city by 2018. And where we started our research was...climate change. But, because of the great opportunities this program provided to us, such as interviewing historians, political scientist, meteorologists. We realized that the issue of climate change stems from the problem that all energy related solutions suffer from. And that is, that they aren’t interdisciplinary. Engineers, chemists or physicists would have solved our climate change problem years ago but they haven’t and that is because the table at which these issues are debated isn’t complete. Energy issues are interdisciplinary and from creative writers to architects and business professionals to political scientists all should have a role in solving our energy problems. As such, our research, yes was “How to make oil refineries carbon free”, but more broadly our methodology was how to include all disciplines, all majors and the diversity of thought into solving our human energy problems. 


Our City

25%of nation’sjobsrelated to oil and gas,
16%support jobsfor oil and gas.

$50 billion in petrochemical projects underway,
42% of USbase petrochemical manufacturing
capacity.

Paris Climate Agreement,
Climate Mayors, Green Initiatives.
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Funding challenges
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Economy & Env/Policy- Crystal 
In order to expand upon how we can make oil refineries carbon free, we had to look at our city as a whole. The facts that you see on the PowerPoint show some quick facts about how our economy depends on petrochemical and oil refineries. The last segment which are the Paris Climate Agreement, Climate Mayors, and Green Initiatives are all policies that Houston is attempting to implement to create a sustainable city. Considering the facts which show that our economy depends on oil and petrochemical projects while the policies show how Houston is leaning towards a clean economy, our research question led us to a solution where we could talk about a sustainable city while keeping the benefits of our economy.

In terms of our economy, Houston currently has $50 billion set aside for new petrochemical projects that are happening in the future. A reason that this is a large number is because of our percentage of America's total petrochemical manufacturing capacity. Out of all the plants set up in America to do petrochemical manufacturing, 42% of them are in Houston. Our economy thrives on our petrochemical and oil refineries. Yet, our city knows that all the pollution that comes from these refineries are not great for the environment, the people, the city, and the industries.

This is the reason why we have seen our city’s attempt to come up with new policies that will benefit every stakeholder involved. Three of these policies that Houston is emphasizing are the Paris Climate Agreement, Green Initiatives, and the Climate Mayors. The Paris Agreement coordinates efforts to curb climate change through voluntary pledges by member nations acknowledging climate change and setting their own goals for mitigation. Some green initiatives that Houston wants to push for is a new action to meet the 2 degree Celsius target, and create a 21st century clean energy economy. Houston wants to show that if a City the size of Houston can make the business case to one day reach 100% green power, anyone can. Climate mayors is an association of United States mayors with the stated goal of reducing greenhouse gas emissions. Currently, there are 379 mayors participating in this initiative.

As a group, we acknowledge that the oil and petrochemical industry is great for our economy, yet it is damaging Houston’s life in other areas. Therefore, we have come up with a research question that can impact how Houston can become a sustainable city while keeping up with a high economy. 


Research Question

How can the implementation of a Pressure Swing
Adsorption (PSA), a Carbon Capture System (CCS), in
oil refinerieslocated inthe Greater Houston Area
benefit the key stakeholders?
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Technologies
Available

QUBEWIEMYture & Storage

Petra Nova

Pressure Swing Adsorption
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Carbon Capture & Storage is defined as:
Process of capturing carbon dioxide and storing it from point source carbon emitters.
An example of Carbon Capture technology is Petra Nova:
Designed to capture 90% of carbon emissions from W.A. Parish Power Plant in Fort Bend County.
Our decision to focus on Pressure Swing Adsorption is because it is a:
Technology that separates molecules from a mixture of gases under pressure according to the species' molecular characteristics and affinity for an adsorbent material.


Developing a Model

https://goo.gl/ Ts19H3
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Here is QR code to the backbones of the financial model we used to discount and forecast financial information on prices of carbon, refinery output and the ultimately the profitability of Carbon Capture technologies. 


Carbon Capture can be profitable

Modified Internal Rate of Return Comparison to Cost of Capital
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Before I dive into the results, to define the Internal rate of return (IRR) is a metric used in capital budgeting to estimate the profitability of potential investments; essentially the percentage of profit you will receive in terms of revenue and costs. And the WACC, weighted average cost of capital is the required rate of return a company would use to determine if it is wise to invest relative to other opportunity costs.

We found that 75% of projects would have a higher modified internal rate of return than the weighted average cost of capital. And 87.5% would have a higher internal rate of return. Notable Projects that stand out are the ExxonMobil Baytown Refinery and Valero Texas City Refinery. Overall, there is an almost double rate of return compared the average cost of capital. As such, we can say that as a general rule it would be beneficial to implement carbon capture systems on refineries from a financial perspective.


Impacts

Industry Environment

\ L Economy &
Environmental Goals

Nature & World
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Crystal 
Picture this: the largest living mammal on Earth which is the Blue Whale, weighs 190 tons. Now what would it be like if there were approximately 1,650,041 Blue Whales floating around in the air? They would be noticed a lot more than Carbon DIoxide and be seen somewhat as a dilemma. Carbon Dioxide is predicted to be the same amount as the amount of blue whales I just described.
313,507,954 Metric Tons of CO2 is the average of 12% of annual Texas Industrial Emissions predicted in 2019-2033. 
An average of 12% of annual Texas Industrial Emissions predicted in 2019-2033 
This impacts many stakeholders. Firstly, the people are impacted in terms of health and the social aspect. I am a product of YES Prep East End, a high school in the East End area. YES Prep’s purpose is to help students who live in low-income communities to attend college. It is 1.5 miles from the Valero Refinery and near the Houston Ship Channel. I remember at times we would have to be placed in Lockdown and were not allowed to go outside because of the emissions from the refineries. In fact, in a UT School of Public Health Research (Environment Texas, n.d.), “children living within two miles of the heavily industrialized Houston Ship Channel face a 56% greater risk of contracting leukemia (para 2)” This disease is one in many that are caused by the emissions. Our systems allows the people to reduce the risk of these diseases. In addition, when the people see the refineries taking initiative on this huge problem, there is a better connection between the people and the industries.

Economically, these industries are investing in the future. By progressing to utilizing this Pressure Swing Adsorption Carbon Capture System, the industry can save hundreds of people and dollars that they are provoking to be spent because of the emissions. Likewise, this system allows industries to reach environmental goals by taking in carbon dioxide and contributing to the policies which Houston has attempted to install.
Another impact is that Houston will be able to be a tech hub. By encouraging the innovation of this technology, it promotes experimentation and connects investors to these industries. This will also improve Houston’s economy by providing another means of income. Houston is big on promoting our environmental goals. Like industries, this technology can help accomplish that.

Lastly, the world we live in allows us to have so many beautiful things. So why don’t we give back to the world by reducing the damage we have created and incorporating this solution in the Greater Houston Area? We strongly believe that this is crucial for our future. 



Future Considerations

e How canwe develop astronger
financial model with greater data?

01 Financial Model

e How canwe advocate for policies
that favor CCST?

02 Policy Advocacy

e How does CCST compete with
renewable energy?

03 Other Green Tech

OF BUSINESS
f HOUSTON
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Some things we would need to research in the future are aspects in the financial, policy, and green tech sectors. Firstly, we need to know How we can develop a stronger financial model with greater data. We would like to incorporate the most data so that people can make the best informed decisions, but this is difficult if we do not have a strong financial model.
In addition, when talking to Oni Blair and Jonathan Brooks, we heard many things about how they were advocating for bike roads and sidewalks in low-income communities to community leaders. One of the key things that we would need to consider is how to pitch or advocate for policies that favor CCST. We need everyone to get on board to actually implement this technology. Lastly, we would need to research how CCST competes with renewable energy. We would consider this because we would like to see how companies would prefer other alternatives rather than CCST.
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We wanted to thank Dr. Weber and Dr. Long who served as the faculty support for HERE. Also, to Adrian Castillo and Ben Rayder who ran the behind the scenes. Also, to the oh so great, Dr. Felvegi, who brought us donuts and kolaches every morning and was continuously supporting us and letting us bounce thoughts at any hour of they day. Finally, to everyone who has made the HERE program possible and allowing UH students the opportunity to unique experience of undergraduate research. 
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