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The Application Process by Adam M. Simpson 
(2018) 
 
Here’s My Story: 
 
Dear Reader, 
 

I was a Chemical Engineering student at Carnegie Mellon, class of 2016. During 
my junior year I was in a dilemma because I was not sure what I wanted to do after 
graduation. I knew that I wanted to pursue my PhD, however, I was not sure in what 
field. I also hated attending the career fairs, I felt that the job seeking process didn’t 
give me enough space to demonstrate my true abilities. To be perfectly clear, I loved 
my research which involved organic chemistry synthesis with Professor Danith Ly, 
whose lab was located in the Mellon College of Science. I focused mainly on 
synthesizing g-modified peptide nucleic acids to develop a new family of broad-
spectrum antibiotics. However, I wanted to bring my graduate school work closer to 
home.  

 
What do I mean by home? I was born and raised on the island of Jamaica where 

my family owns a water well drilling company named Jamaica Wells and Services Ltd. I 
had a great motivation to find ways of benefitting my island and its economy, by 
incorporating my graduate school research to that purpose. It took me until mid-
summer between junior and senior year to figure out that I wanted to pursue 
Environmental Engineering for my PhD. The main reason for my decision was because 
of the focus on water – which had a direct link to my parents’ business and main 
concern for Jamaica. At that point I sought out many resources on the internet to find 
information on how to apply to graduate school. I was a lost sheep trying to find some 
advice to go forward. 

 
During my junior-year summer I was on a research scholarship in Kiel, Germany 

where I studied at the Christiana Albertina University of Kiel in the Otto Diels Institute 
for Organic Chemistry. I performed solid-phase peptide synthesis to create a chimer 
approach in stabilizing proteins and analyzed my proteins using various 2-D NMR 
techniques. Luckily, my protein synthesis involved a lot of waiting periods which meant 
I could focus on reading for my graduate school applications. Through my readings I 
developed a plan and course of action which guided me for the following 5 months as I 
planned to apply to Graduate School. I will be documenting this plan and how it evolved 
throughout this manual. I hope it can help you as you go forward. 
 
Sincerely, 
 
Adam 
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The Key Things to Consider: 
 

1. Research Page 2 
2. Taking the GRE Page 9 
3. Requesting letters of Recommendation Page 10 
4. Applying for Fellowships Page 12 
5. Submitting the Graduate School Application Page 16 
6. Closing Remarks Page 18 
7. Potential Timeline Page 18 
8. Appendices 

 
- These are all things that you must consider ahead of time. 

Please note that I emphasize the National Science 
Foundation (NSF) Graduate Research Fellowship Program 
(GRFP) a lot in this document. There are many other 
fellowships to apply for. This is the most popular one for 
graduate students to apply for and I highly recommend that 
you do. 

- If you are a Minority student please also apply for a GEM 
Fellowship. However you should note that this fellowship 
makes it mandatory that you have an internship during the 
summer of your degree.   

 
*An asterisk and text in italics from henceforward signifies my 
opinion or a colloquial take on what I am trying to explain.   
 

1. Research 
 
This is the most important field to consider before applying to graduate school as the 
main criterion for getting into a PhD program is your prior research work at most 
institutions. This does not mean that you cannot apply to graduate school without 
research experience, however you must shine in other aspects of your application if you 
have not pursued research in your undergraduate career.  
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If you are unsure of what research area that you are interested in, follow these steps: 
 

I. Figuring out your field of study universities to apply to: 
 

a. It is important to know that many students do not continue the same 
area of research that they pursued in their undergrad career when 
pursuing their PhD. Although your prior research is very important for 
your admission into a PhD program, professors are more interested to 
know if you understand the research process and how you may handle 
adversity and technical challenges in a research setting.  

 
b.  You must pick where you apply to graduate school based on the 

research you find interesting and if you can see yourself contributing to 
this field. Pursuing your PhD is a sacrifice for a very satisfying reward.  

 
c. It is also important to use the resources available to you. Ask professors 

at your home institution with research that nears what you are interested 
in to suggest possible research groups. I found setting up a meeting with 
the professor to be the best approach. Your academic advisor may also 
help in this arena. Do not bombard professors with too many emails 
though as they are extremely busy, you will realize this when you 
become a PhD student.  

 
d. How to pick your research field and a possible principal investigator (PI). 

*Basically your academic parent for the duration of your PhD. They fund 
you, advise you and recommend you going forward in your career to 
produce competition against themselves – academia has a very funny life 
cycle).  

 
i. First look for look for University lists that have research in the field 

you are interested in. I started by looking at “Environmental 
Organic Chemistry & Water Resources” – there are many websites 
that recommend programs online. However I discovered ReNUWIt 
(Reinventing the Nations Urban Water Infrastructure) a National 
Science Foundation (NSF) engineering research consortium (ERC). 
By reading this website I discovered researchers from its major 
campuses and associated schools. I was particularly interested in 
finding investigators from many universities and made a running 
list of schools that I would read up on. (Website: 
http://renuwit.org/) 
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*I took note of researchers and the Universities they came from to create a running list 
for my further investigation.  

 
*I also looked at the ReNUWIt Investigators page which introduced me to an even 
broader list of potential PIs and universities for further investigation.  
 

ii. After I created a running list of institutions I started to investigate 
Universities that appealed to me. I  had a master list of about 
twenty institutions for me to investigate. At this point I did not 
care about ranking, my main focus was if I liked a PI’s research.  

iii. To investigate a PI’s research area you should look up their profile 
and research group website. For even closer investigation I 
recommend that you try to research journal abstracts to figure out 
what kind of research your potential PI pursues. Here is a walk 
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through the process that you may perform. I am using my current 
PI as an example. 

 

 
I went to Stanford’s Environmental Engineering program page and looked at faculty. I 
then read up on various faculty members and looked at their Lab Websites.  
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Of particular interest to me was the publications page where I could discover the 
potential PIs research interests and how frequently they published papers. This gave 
me an idea of laboratory productivity (number of publications per year) which is 
important when considering your career trajectory after you complete your PhD. It is 
important to note that across fields productivity may vary, so you should compare lab 
productivity amongst researchers in the same field.  
 

iv. At this point I created a new list of universities and potential PIs 
that I was interested in working with for my PhD. My next task 
was to contact PIs based on their research so that they knew 
about my interest. I applied to Universities based on Professors 
response to my emails. However, if you do not get a response by a 
PI to your email it doesn’t mean that you should not apply. 
Professors get thousands of emails and you may simply be 
overlooked.  
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How to write a research interest email to a potential PI 
 

The Email can be structured as follows: 
 

1. Subject Line: 
a. Make this an attention grabber, not something they will automatically 

delete or place in a junk box.  
Example: “Skilled Disinfection Byproduct Researcher | PhD Applicant | 
Senior Student” 

*Ensure to include a catchphrase for your area of research. 
2. Salutation 
3. Introduction 

a. You could include: 
i. First Paragraph 

1. Current Institution or work status 
2. Current Research and or Past Research 
3. Research Interests for your PhD and career goal 
4. That you are interested in pursuing your PhD  

ii. Second Paragraph (For this section I highly recommend that you 
read a couple journal articles written by your potential PI so that 
this paragraph is unique and when your potential PI reads the 
email they understand that you devoted time and effort to contact  
them.) 

1. Tie in why your Research Interests for your PhD ties into the 
potential PI’s work.  

2. How pursuing your PhD with this PI will benefit your career 
goal.  

iii.  Third Paragraph 
1. Reiterate your research goal. 
2. Mention how you will benefit from pursuing research with 

your potential PI. 
3. Mention why and how your past research and experiences 

will benefit your potential PI’s research group and pursuits.  
4. State that if your potential PI is accepting students in the 

following academic year, that you are interested. 
b. Your CV (You will see a copy of mine in the appendix) 
c. Your unofficial transcript (not necessary but if you have a strong transcript 

why not?) 
*I highly recommend that you write these in a Word document first so that you can 
proof read. Keep a template as you will be sending quite a few emails. See an example 
of an email that I have sent below. I used a similarly formatted email during my 
application process. I saved one for you to read below. Although I do not follow the 
format as seen above, if you follow the format that I suggest it will be easier to retrofit 



Graduate School Application Manual – What Worked for Me 

 

8 

an email to any PI. All you have to do is change the second paragraph and slightly alter 
the third paragraph.  
 
NB I sent these emails rather late which is why I mention that I already submitted my 
NSF Graduate Research Fellowship Program (GRFP) proposal which is usually due in 
late October. Please check the website for dates. I will expound on this topic in a later 
section. I recommend that you start sending out emails during the summer between 
junior and senior year. However, if you decide to apply to a university last minute, don’t 
panic you can send it at any time. Also, this example below is very long, try to make it 
more concise than I did when I applied.  
 
 
 
 
Dear Professor XYZ,  
 
I am a dual-citizen of the USA and Jamaica, studying Chemical Engineering at Carnegie Mellon University. I 
have read upon your research and I believe that your group would be the right fit for me as a prospective 
graduate student. I recently submitted and NSF fellowship based on "Bioactive Wetland Geotextile Barriers for 
Sustainable Enhanced Water Treatment." The motivation for this research proposal was due to the pending 
stricter regulations on nutrient discharges in water, and the recent plights for greater energy conservation and 
harvesting biomass as fertilizers to feed the world's growing population. Ultimately, I would like to take the 
knowledge gained in your group, to bring knowledge and new sustainable technologies to Jamaica in an effort 
to create economically favorable water treatment processes. Jamaica's recent rise in water nitrate levels due to 
agricultural runoff and improper waste management systems have caused increased worry about water 
security on the island. I hope to one day create a consortium of US and Jamaican Engineers to increase the 
research scope of researchers in the US and expand the breadth of knowledge of those in Jamaica.  
 
Upon reading your research, which is mainly focused on developing and testing novel interventions and 
technologies in order to mitigate the spread of human pathogens distributed by water contamination, I was 
drawn to contact you. My research interests in developing and extracting empirical correlations for water 
treatment wetlands also have the applicability to purify water of human pathogens and dissolved organic 
carbon. Furthermore, my application for developing water treatment systems in a developing country also 
aligns with your research motives. My passion for this field is as a result of my upbringing in a family that owns 
and runs a water well drilling company in Jamaica. I have experienced the need firsthand, and I would like to 
contribute to the area of water purification that has low-energy consumption.   
 
My past research experience has been in Organic Chemistry with the Professor Danith Ly Group. I am involved 
in a research study to develop a new family of antimicrobial drugs based on RTD-1 a defensin isolated from the 
leukocytes of Rhesus Macaques and Baboons. I also had the opportunity to take part in a Protein Engineering 
project at the Christiana Albertina University of Kiel in Kiel Schleswig-Holstein, Germany. I worked with the 
Professor Frank Sönnichsen group on a project to study the stabilizing efficacy of a chimer approach involving 
the Amoebapore A alpha-Helix II and the Tryptophan-Cage protein (tc10b). Although my past research is not 
directly related to environmental engineering and water research, the analytical techniques utilized in my works 
are quite applicable, namely (LC/MS) mass-spectrometry and NMR. Furthermore, with my engineering 
background, I believe that I am adequately equipped. 
 
Please peruse through my curriculum vitae and my transcript. 
 
Sincerely, 
Adam Simpson  
 



Graduate School Application Manual – What Worked for Me 

 

9 

2. Taking the GRE 
 
The GRE or Graduate Record Exam is a standardized test that many graduate schools 
require you to take in order to test your general ability. It tests quantitative reasoning, 
analytical writing and verbal reasoning. Many people overstate that the GREs are 
“Easy.” Some people are natural test takers and others may not be so well equipped for 
standardized tests. I therefore recommend that you start taking this exam into 
consideration early (the beginning of the summer before senior year) so that you can 
have enough time to prepare for it if you have a little difficulty with standardized tests. 
Many top institutions may or may not publish GRE score requirements, however, it is 
important to not get too hung up on your score if other aspects of your application are 
strong. For instance, if you have a strong GPA, and strong research experience, then 
your GRE may be not that important. However, if you know that your score has room to 
improve and you have the time to prepare for it, then I believe you should try a second 
time. Don’t obsess over the score, I did average and got into the program of my 
dreams.  
 
Great GRE Resources 
 
There are many test prep programs for you to use. I found Magoosh, online test prep 
software, to be the most beneficial. The website has online video tutorials and 
explanations for doing particular questions. It also has a video for learning how to solve 
every practice question.  
 
Magoosh also has a running calculation of your GRE score based on the outcome of 
the practice questions, and multiple practice tests for you to practice with. I found that 
Magoosh has the most similar type questions to what was actually on the GRE exam. It 
is also slightly harder than the real exam. 
 
You may also download the vocabulary app for free on your phone so that during your 
free time or before bed, you can run through the vocabulary list. The words really do 
show up on the exam. 
 
(Website: https://magoosh.com/) 
 
*Personally I found Kaplan to be a complete waste of my money for GRE prep. This is 
not true for other tests. For instance, I have heard that Kaplan is really good for the 
MCATs and other standardized tests.  
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3. Applying for fellowships 
 
Most graduate school applications will have a checkbox to ask whether or not you have 
applied to external fellowships to fund your PhD. Some applications even have 
dropdown menus to ask for specific fellowships that you applied to such as the NSF 
GRFP (mentioned above), the Ford Fellowship or even the Hertz Fellowship. They ask 
this question to help gauge your commitment to the PhD. I highly recommend that you 
apply to the NSF GRFP (National Science Foundation Graduate Research Fellowship 
Program) before applying to your graduate school of choice. 
 
The NSF GRFP application asks you to answer all of the relevant questions that are 
crucial to be included in your graduate school application. Furthermore, by writing the 
NSF GRFP personal statement and research proposal and requesting recommendations 
from professors you will have all the necessary info to submit your graduate school 
application. Just note that there are many resources available to you to utilize when 
writing your proposal. 
 
What exactly is the NSF GRFP? In the most general terms, it is a competition amongst 
students interested in academia that are US Citizens or Residents (Green card holders) 
to get three years of consecutive funding to go towards your tuition and living expenses 
at a University of choice. The NSF GRFP gives three years of funds to you so your 
graduate school PI or Institution will not have to find funding for you. It also gives you 
a bit more wiggle room as to the direction of your research since you are not tied to a 
grant that your PI will have to write in order to get funding for your tuition and 
livelihood. Approximately 14% of 12,000 applicants are expected to win the award each 
year.  
 
What is expected of me? In general, you must submit a research proposal for a novel 
topic in your area of interest. This proposal is no more than two pages and must 
highlight your research hypothesis, objectives, methods and most importantly your 
Intellectual Merit and Broader Impacts. You must also submit a three page 
personal statement where you expound on your career goals and how obtaining the 
award will facilitate you obtaining that goal. You must again emphasize your 
Intellectual Merit and Broader Impacts.  
 
Please read through these pieces of information when considering to apply. I cannot 
give much information past giving you advice. 
 
NSF GRFP Information: 
 

• For general information about applying for the NSF GRFP read through the 
official website. The website has all of the relevant information and is 
updated yearly for that year’s competition (Website: 
https://www.nsfgrfp.org/). Please note that you will not be submitting on the 
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NSF GRFP website but on Fastlane (Website: 
https://www.fastlane.nsf.gov/grfp/Login.do).  

• Carnegie Mellon University’s Professor Susan Finger, in the Civil and 
Environmental Engineering Department usually hosts a seminar on how to 
apply for the NSF GRFP. Here is a webpage with highly relevant information. 
Note that it was written in 2015 and you must fact check certain pieces of 
information upon applying. (Website: 
http://www.cs.cmu.edu/~sfinger/advice/advice.html#proposal) 

• Carnegie Mellon University in the Undergraduate Research Office (URO) 
offers workshops in proposal writing. I recommend that you try to attend a 
workshop if you would like more in person advice about the NSF GRFP 
(Website: https://www.cmu.edu/uro/) 

• Carnegie Mellon University’s Professor Catalina Achim also has an NSF GRFP 
writing mini course, the course number was CMY 09712 and was offered in 
the Chemistry department. I am unsure if this class is still offered but it was 
very informative and helped me to see what was expected of me. The class 
mostly deals with discussing your writing with partners and Professor Achim 
also reviews your writing and tries to direct you in the right path. 

• I highly recommend that you download and get used to a literature and 
citation organizer software such as Mendeley or Endnote. These applications 
will sort your references that you use for your NSF GRFP. When you load your 
journal articles into the software you can then highlight and write notes on 
each article that you are considering for your application. The notes that you 
make are then saved in the notes section for each article and makes it a lot 
easier for you to review the information once you start writing. If you 
download the plugin for Microsoft Word, it will then manage your citations 
based on the citation style that you choose. You may even download different 
citation styles through the open-source citation reserve. This software will be 
very helpful for your writing and will be necessary during your PhD. Carnegie 
Mellon has these applications for free. (Mendeley Website: 
https://www.library.cmu.edu/research/tools/mendeley) (Endnote Website: 
https://guides.library.cmu.edu/EndNote) 

• There are online examples of successful proposals for you to read. I found 
this website to give many writing examples. (Website: 
http://www.alexhunterlang.com/nsf-fellowship)  

 
*I highly recommend that if you find a professor in an ideal institution for your PhD 
career, that responds to your email of interest and seems to be invested in you, that 
you tell them that you are interested in applying for an NSF GRFP. It may be the case 
that they can guide you through the writing process and even proof read your drafts. 
You should also include the professor that you currently do research with to proof read 
and guide you through the proposal process. Your current research advisor knows your 
capabilities and may even help you to find a novel proposal idea. Look in the appendix 
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for a sample NSF GRFP for the first time that I applied which was unsuccessful and the 
second time I applied which was successful. 
 
Please note that you should check to see if the graduate school you are interested has 
graduate fellowships that you can apply for when applying to the program of interest. 
Also you should be noted that many universities will advocate for admitted students to 
get a special internal fellowship/scholarship award if they feel that you are a strong 
candidate. Be aware that the NSF GRFP is quite stochastic and if you do not win a 
fellowship it does not mean that you are not ready to get your PhD. It is really a luck of 
the draw scenario.  
 

4. Requesting Letters of Recommendation 
 
This is an art because an ideal letter of recommendation stands out from the others and 
highlights different positive things about yourself. You do not want letters of 
recommendation to repeat the same information three times. Therefore I recommend 
that you guide your recommenders into writing the things that you want them to 
highlight. I got this advice from Professor Susan Finger who worked at the NSF and 
reviewed many GRFPs. You can think of your graduate school application as another 
NSF GRFP application that you must submit. If you decide to submit a GRFP you should 
inform your recommender that on top of being a recommender for your GRFP, that you 
would also like them to be a recommender for your graduate school application. So 
they should save the GRFP recommendation for when you are ready to submit the 
graduate school application.   
 

How to request a recommendation letter 
 

You will request a recommendation at least two weeks in  advance of your GRFP or 
Graduate School application deadline. I recommend that you ask four weeks in  
advance. You should ask via email and in person if possible. 
 
Who to ask for a recommendation?  
 
Ask three to four of the following: 
 

• Research Advisor – currently working with 
• Research Advisor – worked with in the past 
• Academic Advisor  
• Professor of a class you performed outstandingly well in (and they know you 

personally) 
• Advisor from a past internship that you demonstrated exceptional technical skills 

towards (note that industry recommendations will tend to be shorter than 
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academic recommendations so only use these if you know that the 
recommendation will be outstanding.) 

 
Do not ask: 
 

• Parents or siblings 
• Neighbor 
• Friend 
• Someone that does not have an academic or technical relationship to your field 

of interest 
 
*I know these are obvious but I have to make this clear or else you will waste your 
effort with the application. 
 
Recommendation Request 
 

1. Subject Line: Graduate Application/ NSF GRFP Application Recommendation 
Request 

2. Salutation 
3. Contextualize by informing them of your intentions to apply to graduate school 

and or the NSF GRFP. 
4. Ask them if they can be a recommender for your graduate school application and 

or the NSF GRFP. 
5. Inform them that you will provide an abridged history and CV for them to peruse 

through to make writing the recommendation easier for them. 
6. Thank them regardless of whether or not they believe they are fit to write your 

recommendation. 
7. Closing 

 
 
Dear Professor XYZ, 
 
How are you doing at CMU? I am glad to tell you that working in your lab has prepared me very well here with my 
work. Since my first year of work I am on my way to publish my first paper, albeit second author due to method 
development by the postdoc I worked with. Although I have three years of funding already I am planning on applying 
for the NSF GRFP once again this year in order to cement 5 years of funding which provides me with more freedom 
in which projects I would like to work on. Right now my interests are in chlorohydrin formation in unsaturated fatty 
acids found in processed foods. The focus will probably be on the analytical chemistry method development side or 
on the toxicological side or both. I would therefore like if you could be one of my references for my proposal? I can 
send you all the relevant information later on if you have the time to write me a reference letter. Thank you for all that 
you have done for me so far in my academic career. 
 
Sincerely, 
Adam Simpson 
asimpso2@stanford.edu 
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*This is an actual email that I sent to my undergraduate research advisor for the 
second time that I applied to the NSF GRFP. It follows a similar format to that shown 
above. 
 
Once your recommender agrees to write your recommendation letter, then you must 
send a follow-up email with your qualifications in an abridged format.  
 
 
What to include in the follow-up email for Recommender 
 
Remember that you will highlight different things  
 

• Context of your working relationship 
o How you met the recommender and pursued research or internship 

responsibilities with them. 
• Your accomplishments during your tenure with the recommender 
• Qualities that you exhibited during your tenure with that particular recommender 

that they can endorse 
• Any inconsistencies that they can vouch for in your application 

o You definitely want to cover any inconsistencies in your application that 
could work against you. You should include explanations in your personal 
statements as well. Many applications even ask you to explain these 
inconsistencies. Remember to present these in a positive light. Examples 
of inconsistencies: 

§ A random C grade in your transcript that may have been caused by 
a difficult circumstance. *Explain the situation you were in, but 
show that you learned from this experience and it demonstrated 
your resilience as you were able to get back up and produce work 
at your normal standard.  

§ An additional year taken to graduate from your undergraduate 
institution.  

§ Any legal issues caused by a misjudgment that you must report in 
your application.  

 
*I will show two examples of these emails so that you can see how each email is 
different. I sent these emails for professors to write recommendations for my second 
submission of an NSF GRFP.  
 
 
 
 
 
 
 



Graduate School Application Manual – What Worked for Me 

 

15 

Example 1 
Dear Professor XYZ, 
 
Thank you for agreeing to write my letter of recommendation for me as I attempt to get the NSF GRFP. I will 
summarize my experiences with you and attach related documents to make this process as easy as possible. 
 
1. I began corresponding with you about research within my Sophomore Spring (2014) when I enrolled in your 
Organic Chemistry II class and attended group meetings weekly. As I was intrigued by your teaching style I became 
more attentive in your class. Aiming to work closely with you throughout the semester. I especially enjoyed working 
on the, “Molecular Design Grand Challenge,” where my group designed an alternative to Fosamprenavir which 
aimed to treat HIV patients with viral mutations. We eventually won that challenge to much of our delight! 
 
2. Due to the fondness I had in your class I decided to join your lab that summer of 2014 by applying to the 
Howard Hughes Medical Institute Summer Research Fellowship program. I worked with both Bushra 
Memon and Julia Atwood on different angles of that project. Towards the end of that summer I successfully 
synthesized the Boc-Leucine-Gama PNA monomer for the project.  
 
3. As I continued in your lab, I started to gain more responsibilities eventually leading a group of 
undergrads with Julia Atwood on the Antibiotics project. In my responsibilities I held our undergrad meeting every 
Friday morning with Julia, Cat Mao, Kevin Long and Emily Horowitz. I also managed the logistics of the project to 
order chemicals and reach certain deadlines. We also won as small undergraduate research SURG grant for $1000.00 
to buy equipment. Within my tenure in your group working on the RTD-1 project we synthesized 6 monomers before 
my graduation.  
 
4. For my graduation I had the honor of winning the Geoffrey D. Parfitt award for Excellence in Research in 
the field of Colloids, Polymers and Surfaces (2016), under your recommendation.  
 
5. I also won the McCabe Society Award for unparalleled Dedication to Carnegie Mellon University 
Community, (2016) and University Honors for my high academic achievement.  
 
6. In order to pass the project on correctly I wrote an over 20 page manual for the next set of undergraduate 
students to receive so that they could build upon the work that we did.  
 
7. With dedication to my project that I worked with I decided to study abroad for the summer on the DAAD Rise 
Summer Research Fellowship in Germany to learn 2-D NMR techniques for molecular conformation in 3-D space. This 
gave me my first conference presentation experience at the Heidelberg Meeting. Reference below:  
 
Simpson, A.M. (2015, August). Observing the Stabilizing effects of the Trp-Cage (tc10b) mini-protein on the 
Amoebapore A HII protein sequence. Presented at the 2015 RISE Heidelberg Meeting, Heidelberg University, 
Heidelberg, Baden-Württemberg, Germany. 
 
 - I hope that this information is enough. I have the 4th draft of my NSF GRFP proposal attached here and I also 
have my personal statement draft. They are by no means the final copy and I am working to have them relate to 
each other more. However I believe that you can get a good taste of my current research. I will also attach my CV 
for you to see. Thank you! 
 
Sincerely, 
Adam Simpson 
 
Example 2 
Hey XYZ,  
  
I am writing this email to make the process easier for you while writing my recommendation for the NSF GRFP. I will 
write some information so that I can summarize our working relationship. I will also attach the current draft of my 
proposal, my current unedited draft of my personal statement and my CV below. 
  
1. I worked under you to learn the methodology for the lettuce/spinach disinfection with free chlorine project and 
briefly on the gamma-radiolysis project.  
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2. During the time that you taught me, I learned the experimental techniques for acid digestion, AQC derivitization, 
carrying out the chlorination experiments accurately, volatiles extraction, homogenization, maintenance of the 
glovebox, SPE cleanup and your procedure for LC/MS analysis and interpreting the GC data.  
  
3. After you made the methods and taught me how to perform experiments, I continued the project so that you 
could get results so that we are currently collaborating on a paper with yourself as the first author.  
  
4. We also collaborated on the Gordon Research Conference poster which was my first official conference that I got 
to travel to attend. This helped to expose my area of research and expand the broader impacts of the future projects 
that I will work in and demonstrates the intellectual merit of current proposal that I have brought forward for the 
GRFP. 
  
5. My current prospective thesis theme is on proteins and the degradation of biomolecules in food and drinking water 
during disinfection. I am currently working on a proposal to analyze unsaturated lipids for chlorohydrin moieties using 
methodology similar to that of yours for the spinach/lettuce project.  
  
6. As you know I did not perform as well as I wanted to last spring quarter and this was due to the fast pace of 
learning and training that I had to undergo to learn your methodology within the expected time frame. I know that 
when they see the slightly lower grades from last spring quarter they will want a comment on it and I was thinking 
that it would help to rectify the slight blunder if you could say something about it. (Although I must say, I enjoyed 
every minute of working with you! It has made me a better scientist and I hope to be able to have the stamina and 
analytical skills as you some day!) 
  
7. During my time at Stanford I have been involved in the Graduate Student community working in the Black 
Graduate Student Association as the Co-academic Chair (2016-2017) and currently as the Financial Officer, which is a 
social/academic/outreach program that plans events for the enrichment of black students on campus and also an 
outreach organization which aims to mentor high school students to attend college through the program “Challenge 
Accepted.” 
  
8. I am also a member of the Graduate Leadership Committee for CEE at Stanford. Which is a group of students that 
act as liaisons between graduate students and faculty to bridge the gap of communication due to hierarchies and 
other obstacles.  
  
9. I am involved in the ReNUWIt (Reinventing the Nations Urban Water Infrastructure) Student Leadership Council 
(SLC) serving as the treasurer on the Grants Committee which allocates funds to Graduate Students and Postdocs at 
Stanford University, UC Berkley, Colorado School of Mines and New Mexico State University.  
  
- Please let me know if you need any other information. 
  
Sincerely, 
Adam Simpson 
asimpso2@stanford.edu 
 

5. Submitting the Graduate School Application 
 
Provided that you have decided to submit the NSF GRFP, completing a graduate school 
application will be quite simple and can be completed in less than an hour once you get 
the hang of it. There are only certain small differences to your personal statement that 
you should include and change from your NSF GRFP Personal statement.  
 

1. Usually graduate school applications require a two page personal statement 
rather than a three page personal statement. I recommend focusing on your 
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most relevant research and how your career goals make pursuing your specific 
field of research at that institution worthwhile.  

2. You should alter the introduction of your essay to include the University name 
and department that you are applying to. 

3. In your summary paragraph you should indicate two to three names of research 
faculty at the institution that you are interested in working with and why. Many 
applications ask you to do this as well, but it is customary because your 
application will be directed to those faculty of interest in most cases.  

 
See an example of my NSF GRFP application essay of 2016 and 2018 in the 
appendix. 
 
DO NOT FORGET TO SEND A FOLLOW UP EMAIL TO REMIND FACULTY, THAT YOU 
CONTACTED IN THE SUMMER, THAT YOU RECENTLY SUBMITTED AN APPLICATION TO 
THEIR DEPARTMENT. THIS PUTS A NAME TO THE APPLICATION AND HELPS WITH 
SCHOLARSHIP AND FELLOWSHIP CONSIDERATIONS. (Effect of Primacy vs Recency) 
 
It is worth knowing that it is customary to apply to five graduate school programs. I 
recommend applying to 5-8 programs. You should only apply to programs with research 
that you are interested in pursuing. Do not chase a University for name alone. Once you 
find a research field that interests you, then you can take rankings and research caliber 
into consideration.  
 
Before applying to institutions, you should contact graduate school administrators for 
the department that you are interested in applying to for application fee waivers. 
Application fees can be quite expensive and having access to a fee waiver does not put 
you at a disadvantage. To find their contact info, go to the department website and 
search for Staff contact info. Click their name or picture and you will have access to 
their work email.  
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*Look for administrative staff on department websites. 
 

6. Closing Remarks 
 
These guidelines are not absolute and there are probably other good advice that you 
can use while applying for graduate school. However, it is my experience that those 
students that are willing to put themselves out there are the most successful in getting 
into the program that they wanted. I hope my advice helps! 
 
 

7. Potential Timeline 

 
 
 
 
 
 
 
 
 
 

May – August
a) GRE prep

b) Create University List
C) Contact Potential PIs
d) Find NSF GRFP Topic

August -September 
b) Start writing NSF drafts

c) Take GREs

September - October 
a) Edit NSF GRFP drafts using 

all resources available b) 
Retake GREs if necessary

October – November
a) Submit NSF GRFP 

b) Start writing Grad school 
applications (check 

deadlines)
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Appendices 
 

1. My CV (undergraduate) 
2. NSF GRFP Proposal Example (Senior year CMU 2016) (Unsuccessful) 
3. NSF Personal Statement Example (Senior year CMU 2016) (Unsuccessful) 
4. NSF GRFP Personal Statement Example (Current year Stanford 2018) 

(Successful) 
5. Personal Statement for A University that I applied and got into 

 
*I would like to apologize but I can’t share my successful research proposal because I 
am currently pursuing the research and a publication is about to be submitted. However 
the online reserve that I shared in the NSF GRFP advice section above should give you 
plenty of examples. Please note the similarity of my successful and unsuccessful 
Personal Statements. NSF focusses a lot on your personal statement, the research 
proposal is important but you should spend time to write a solid personal statement.  
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Adam Simpson 
       
 

 
 

EDUCATION: 
Carnegie Mellon University, Pittsburgh, PA         3.79/4.0 – Major 3.84/4.0 – Dec 2015. 
Bachelor of Science in Chemical Engineering May 2016 
(Tau Beta Pi) 
 
TECHNICAL SKILLS: 
Computer Skills: 
Proficient in Matlab Coding, ChemSketch, Chembiodraw and Python.  
Laboratory Skills: 
Complexometric Titrations, Acid-Base Titrations, Redox Titrations, Iodometric Titrations, Iodimetric 
Titrations, Standard preparation and analysis using UV/Vis Spectrometry, High Performance Liquid 
Chromatography (HPLC) and Atomic Absorption Spectroscopy, Preparation and analysis of Organic 
Compounds, Thin Layer and Column Chromatography (Isocratic and Gradient), Rotary Evaporation, High 
Vacuum usage, Base bath preparation, Ninhydrin solution preparation, NMR, ESI-MS, (LC/MS) mass 
spectrometry, Chemical and Apparatus Sourcing.  
Language Skills: 
 Jamaican Creole (Patois) 
 
  
RESEARCH EXPERIENCE: 
Kiel University, Otto Diels Institute of Organic Chemistry, Kiel, Germany. 
DAAD Rise Summer Research Internship, 
Researcher: June 2015 – August 2015 

• Performing Microwave assisted Semi-automatic Solid Phase Protein Synthesis 
• NMR shimming, development and interpretation of 1D and 2D scans (NOESY, HSQC, COSY, TOCSY, 

ROESY, HMBC) 
• Purification RV-HPLC, PLRP-S stationary phase, gradient Water/Acetonitrile mobile phase. 
• Qualitative determination via Mass Spectrometry.  

 
Carnegie Mellon University Department of Chemistry, Pittsburgh, PA 
Researcher: September 2014 – Present 

• Performing the synthesis of Peptide Monomers for Solid Phase synthesis using Native Chemical           
Ligation.  

• Synthesis Protocols include Swern Oxidation or Mitsunobu Reaction and De-protection, Reductive 
Amination/Imine Coupling, Reduction of Carboxylic acids, Peptide Coupling, Ester Hydrolysis and partial G-
Nucleobase synthesis.  

Current Address: 
 
SMC 6353 
5000 Forbes Avenue 
Pittsburgh, PA 15289 
Phone: (412) 478-3458 
amsimpso@andrew.cmu.edu 

Permanent Address: 
 
3-5 Ballater Avenue 
Kingston 10 
Jamaica, W.I. 
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• Progress: Produced Boc-Leu-PNA-C Monomer,  Boc-Phe-PNA Cyt Monomer, Boc-Ile-PNA-G Monomer and 
Boc-Val-PNA G Monomer. 
 

Carnegie Mellon University Department of Chemistry, Pittsburgh, PA 
Howard Hughes Medical Institute Summer Undergraduate Research Program (HHMI) 
Researcher May 2014 – August 2014 

• Performed the synthesis of Peptide monomers for Solid Phase synthesis using Native Chemical           
Ligation.  

• Synthesis Protocols include Swern Oxidation or Mitsunobu Reaction and De-protection, Reductive 
Amination/Imine Coupling, Reduction of Carboxylic, Peptide Coupling and Ester Hydrolysis. 

 
Independent Research Project, Pittsburgh, PA 
Molecular Design Grand Challenge, Carnegie Mellon University 
Researcher January 2014 – May 2014 

• In a team of 9 students to enhance the protease inhibitor drug “Fosamprenavir” 
• Hypothesized upon three possible alterations of the drug to treat specific Protease mutants  
• After Simulations on molecular software “Pymol” were made, task was to generate reaction 

mechanisms and protocols 
• Established an economical analysis on reaction protocols and contributing chemicals. 
• Work received recognition from HIV Specialist, Dr. Amesh Adalija. 

 
PROPOSALS: 
Carnegie Mellon University Small Undergraduate Research Grants (SURG), 
“Development of Broad-Spectrum Antibiotics” January 2015 – May 2015.  

 
 

PRESENTATIONS: 
 
Conferences 

• “Observing the Stabilizing effects of the Trp-Cage (tc10b) mini-protein on the Amoebapore A HII protein 
sequence” presented at the 2015 RISE Heidelberg Meeting, Heidelberg University, Heidelberg, Germany.  
Posters 

• “RTD-1M: Modifications to the Backbone by Introducing Hydrophobic Side Chains Derived from Existing 
Glycolipopetide Antibiotics,” presented at the HHMI Summer Undergraduate Research Program Symposium, 
Howard Hughes Medical Institute Summer Undergraduate Research Program, Mellon Institute; Fifth Avenue, 
July 2014.  

• “Development of Broad-Spectrum Antibiotics” presented at the Meeting of the Minds-Undergraduate 
Research Symposium” Carnegie Mellon University CUC, Forbes Avenue, May 2015. 

 
ACADEMIC AWARDS: 

• Tau Beta Pi Engineering Honor Society, Spring 2015. 
• Molecular Design Grand Challenge Winners, Spring Semester 2014 
• Carnegie Institute of Technology, Dean’s List, Spring Semester 2014 
• Carnegie Institute of Technology, Dean’s List, Fall Semester 2013 
• Carnegie Institute of Technology, Dean’s List, Fall Semester 2012 
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SCHOLARSHIPS: 

• DAAD Rise Summer Research Internship - Summer 2015, $1830.78 
• Howard	Hughes	Medical	Institute	(HHMI)	Summer	Undergraduate	Research	Program	at	Carnegie	

Mellon	University,	$4000.00,	May	2014	–	August	2014	
 
GRANTS: 

• Carnegie	 Mellon	 University	 Small	 Undergraduate	 Research	 Grants	 (SURG),	 $1000.00,	
January	2015	–	May	2015.	“Development	of	Broad-Spectrum	Antibiotics”.	

• Carnegie	Institute	of	Technology	(CIT),	Carnegie	Mellon	University,	Travel	Grant	recipient		$750.00,	
June	2015	–	August	2015	

• Tartans	Abroad	Grant,	Carnegie	Mellon	University,		$450.00,	June	2015	–	August	201	
 

WORK EXPERIENCE:  
PETROJAM ltd, Kingston, Jamaica, British West Indies    
Oil Refinery, Process Engineering, Oil Loss Control Department Intern May 2013 – July 2013 

• Compiled	Calibration	Report	data	for	22	Custody	Transfer	Meters	over	the	span	of	3-5	
years	

• Re-organized	Calibration	Reports	into	a	chronological	filing	system	for	the	Loading	Rack	
Technicians	

• Produced	a	Database	of	greater	than	5,000	Meter	Factors	for	the	Oil	Loss	Control	
Department	

• Generated	22	Control	Charts	for	the	Meter	Factor	data	obtained	from	Calibration	Reports	
• Coordinated	a	presentation	on	the	Control	Charts	generated	from	the	Meter	Factors	
• Established	a	current	database	for	the	38	Pressure	Safety	Valves	(PSVs)	on	the	refinery		
• Checked	for	leakages	on	PSVs	using	the	Explosivity	Meter,	reporting	those	within	ranges	

50-100%.	
 
 
CARNEGIE MELLON UNIVERSITY, Pittsburgh, Pa 
Residential Assistant for Fairfax Apartments, August-2013 – Present 
• Ensure	the	safety	and	well	being	of	40	upper-class	students	for	each	Academic	year		
• Ensure	that	the	integrity	of	the	apartment	floor	is	up	to	school	standards	
• The	direct	liaison	between	the	student	life	services	and	the	student	tenants	
• Coordinate,	market	and	advertise	events	and	important	information	
• Plan	professional	and	social	programs	to	ensure	the	development	of	student	tenants	

 
 

VOLUNTEER EXPERIENCE: 
Southside Slopes Cleanup, Southside, Pittsburgh, PA 
• Member	of	Residential	Assistant	service	team	
• Cleaned	polluted	areas	of	plastic	bottles	
• Cut	down	overgrowth	that	impeded	walkways		
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EXTRACURRICULAR ACTIVITIES & Memberships: 
• Member	of	the	Carnegie	Mellon	University	Tau	Beta	Pi	Engineering	Honor	Society	
• Member	of	the	Carnegie	Mellon	University	National	Society	for	Black	Engineers	(NSBE)	
• Member	of	the	Carnegie	Mellon	University	A	capella	group	“The	Treblemakers”	
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Geotextile Bioactive Wetland Barriers for Sustainable-Enhanced Water Treatment 
Objective and Hypotheses: The objective of my proposed research is to enhance nitrogen 
removal through the deployment of permeable biological barriers within engineered wetland cells 
that minimize energy consumption and maximize system reliability. The research will be guided 
by the following hypotheses: 1) low-cost geotextiles will provide an effective biological support 
for enhanced NO3- removal by increasing target microbial density and facilitating hydrological 
flow paths to maximize contact and 2) thus unit system intervention tool will enable the 
development of elegant and reproducible empirical correlations of denitrification rates to 
phylogenetic and functional genic attributes that inform system performance and design.  
Background: Effluent sourced from wastewater treatment plants and agricultural runoff has 
resulted in the increase of NO3- pollution1. Traditional removal by ion-exchange systems requires 
large energy costs and replenishment of synthetic substrates with the added barrier of increased 
greenhouse gas emmisions2. A viable alternative is engineered water treatment wetlands. 
Successful vegetated systems are increasingly being installed in temperate regions of the US in 
states including Florida, Texas, California and North Carolina2, 3. Furthermore, wetlands with 
residence times of 3-6 days are believed to be as effective as ion-exchange systems, with little to 
no energy consumption and ancillary benefits for habitat and recreation1. Despite wetlands 
growing usage for large-scale water treatment systems, there remain multiple issues concerning 
denitrification seasonality, predictability and modelling1.  
 Recent research shows that shallow wetlands that incorporate geotextile fabrics facilitate 
denitrification rates that exceed those of more traditional vegetated systems while enabling 
photolysis and biodegradation of water pollutants such as endocrine disruptors and 
pharmaceticals3. Though currently deployed as a 2-D liner in these shallow wetlands, my research 
will focus on porous (0.7-0.9) polyethylene, polyurethane or polyester fibers with high surficial 
area (500-1500 m2/m)4 deployed as inert geotextile supports.  The system will be designed such 
that peripheral and interior zones within the biomat may be removed for biochemical and 
microbiological inquiry of the biofilm matrix5 that forms within these natural systems. The 
incorporation of the physical properties of geotextiles to facilitate microbial growth and enhanced 
hydrologic flowpaths in combination with more traditional wetland structural features (Fig. 1) will 
enable both effective treatment and its utilization as a system intervention tool for denitrification 
mechanistic studies.   

 
 

Research Approach: Prototyping of the denitrifying wetland system will be performed within 
laboratory. This will include the testing of adequate geotextile quality, inert support materials and 
sand porosity for the larger scale unit operation. Research into adequate baffle configurations will 
be tested to support microbial effectiveness and mitigate water short-circuiting.  Field scale testing 
will be implemented at the Prado Treatment Wetlands in California in constructed cells measuring 
30 m by 200 m and >1 m depth lined with impermeable PVC plastic liner2. The geotextile support 

Water

Bulrush

Baffle

Geotextile
support

Biofilm 
Barrier

         

Figure 1. Cartoon configuration of three 
wetland treatment systems. Each system 
will contain interlocking baffles within a 
geotextile support holding granular sand 
voids. Three units are seen, one with no 
biofilm barriers, the second containing 
three and the third containing six. The 
presence of macrophytes and fish may 
not be included within field-testing. 
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will house an array of vertical PVC pipes as an inoculation and testing inlet to feed a cocktail of 
starved denitrifying genera in a solution of sugar and NO3- 2. This procedure yields a more 
consistent compactness of biofilm solids through voided space in granular sands2. To create 
correlations 3 or more distinct units will contain 0-6 biofilm barriers (Fig.1).  The Santa Anna 
River (NO3- ≈10 – 15 mg/L) 3 will be used as natural source water that exceeds EPA 
recommended nitrate thresholds.  
 Denitrification rates will be tested through a coupled interdisciplinary approach combining 
acetylene-block, gaseous quantification and molecular approaches 1. DNA extraction and 
phylogenetic pyrosequencing will be performed throughout the biofilm development process, over 
approximately 6 months or until biodiversity of the biofilm barrier stabilize7, 2. Evolution of 
gaseous N products will be studied and quantified alongside quantitative PCR for denitrification 
genes (nirK & nirS)1. Liquid effluents at various depths throughout the geotextile support will be 
studied using piezometers and ion chromatography to quantify NO3- to NO2- ratio and presence of 
other chemical specie using established standard techniques. Specific enzymes or metalloenzymes 
exist within denitrifying genera that are crucial for effective NO3- reduction6. For example, 
molybdenum-containing enzymes are key within this process as they initiate the denitrification 
reduction pathway by reducing NO3- to NO2- 6. Complete denitrification models have been 
proposed, however long term stability is lacking, especially for macro-scale processes such as 
wetland treatment systems1, 6. By studying the diversity of NO3- reducing genera containing 
metalloenzymes and genes (nirK & nirS)1, with the number of progressive biofilm barriers as a 
control empirical correlations will be determined.  
Broader Impacts: This study takes an engineering unit operation approach to the denitrification 
of nitrogen-impaired waters using wetland treatment systems. Success in this field may increase 
incentives for developing geotextiles with new structural features for increased biofilm floc 
support thus increasing water to biofilm interactions as well as the development and harvesting of 
active communities to maximize performance and facilitate beneficial reuse of mature biofilms 
after deployment for fertilizer or other value added processes.  
 This research is at the nexus of multiple disciplines and by interfacing with the NSF 
Engineering Research Center ReNUWIt, it will facilitate collaborations between a broad spectrum 
of engineers, chemists and material scientists to increase the efficiency of wetland systems. As an 
added bonus, these wetland treatment systems have flexible purposes; they are effective at 
inactivating harmful pathogens and attenuating recalcitrant trace organic pollutants7. From a more 
fundamental perspective, these environmentally deployed cells will enable a controlled 
understanding of N-cycle dynamics and processes that could enable scientists to find newer 
approaches to harvesting biomass as fertilizers to feed the world’s growing population.  
 References 
1. Jasper, Jones, Sharp & Sedlak. Nitrate Removal In Shallow, Open-Water Treatment Wetlands. Environ. Sci. 
Technol. 2014, 11512–11520.  
2. Cunningham, Sharp, Hiebert & James. Subsurface Biofilm Barriers For the Containment and Remediation of 
Contaminated Groundwater. Bioremediation Journal. 2010 151–164.  
3. Jasper, Nguyen, Jones, Ismail, Sedlak, Sharp, Luthy, Horne & Nelson. Unit Process Wetlands For Removal of 
Trace Organic Contaminants and Pathogens …Wastewater Effluents. Environ. Sci. Technol. 2013, 30, 421–436.. 
4. Boelee, Janssen, Temmink, Shrestha, Buisman & Wijffels. Nutrient Removal And Biomass Production in an 
Outdoor Pilot-Scale Phototrophic Biofilm Reactor for Effluent Polishing. Appl Biochem Biotechnol 2013, 405–422.  
5. Flemming & Wingender. The Biofilm Matrix. Nature Reviews Microbiology. 2010, 8, 623–633.  
6. Tavares, Pereira, Moura, & Moura, I. Metalloenzymes Of the Denitrification Pathway. Journal of Inorganic 
Biochemistry. 2006, 100, 2087–2100. 
7. Li, Sharp, Saikaly, Ali, Alidina, Alarawi, Keller, Hoppe-Jones & Drewes,. Dissolved Organic Carbon Influences 
Microbial Community … in Managed Aquifer Recharge Systems. Applied Environ Microbiol 2012, 6819–6828. 
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Personal Statement 

 As a dual citizen, I was born in Jamaica, to a family of engineers who own and operate a 
company, “Jamaica Wells and Services Limited.” It is a private engineering and construction 
company which designs and drills wells for water. It has most recently expanded to provide potable 
water to both private customers and the local municipality through the, “National Water 
Commission” serving over 30,000 people. As a youth I became invested in the actions of our 
business. Many summers of my adolescence were spent shadowing the engineers of my family’s 
company, which inspired my educational path in engineering. One particular experience was my 
prolonged observation of a project, in the summer of 2009, to bring a large and dependable supply 
of water to the smallholding farmers of the “New Forest” area of St. Elizabeth, Jamaica. This 
government-funded project was designed to improve the infrastructural supply of water for farmers 
who relied on natural means of attaining water to supply their farms. My family’s company drilled 
five wells at a depth of 500 ft and 16 in diameter. We also designed, supplied and installed the 
pumping systems needed for the irrigation needs of the farms. Since our involvement with New 
Forest, the farmers have thrived, supplying a larger yield of crops, further advancing the quality of 
lives in the area. The success of this project galvanized my interests in engineering, particularly in 
ways that can positively impact a large number of people. 
 

 In high school, I developed an interest in Chemistry and because of this I sought for 
advanced knowledge through tutoring in the subject. The one on one attention in the subject area 
instilled confidence in the way I approached chemistry related subjects. This influenced my 
decision to major in Chemical Engineering when pursuing my Bachelor’s degree. I then became 
inspired to get my undergraduate education in the US due to the presence of large-scale 
engineering industry and most importantly the opportunities to take part in the highest caliber of 
research, which would allow me to investigate hypotheses that can develop technical approaches 
in a particular field. By attending Carnegie Mellon University, I would be engaged in an 
engineering program that is both technically and scientifically robust. This along with my need for 
an international perspective in my education was why I decided to pursue an undergraduate 
education in the US.  
 

 After my freshman year, I decided that I wanted to get engineering experience from another 
perspective than my works with my parents company. I therefore applied for and attained an 
internship at PETROJAM Limited, Jamaica’s only oil refinery, which supplies the energy needed 
by the nation. While stationed in the Oil Loss Control department, my major projects included 
testing the efficacy of 22 custody transfer meters at the refinery industrial loading rack. This 
included statistical analysis of the calibration reports performed on the custody transfer meters 
over a period of five years I progressed to make control charts to test the integrity of pumps that 
supplied oil tanker trucks. I also tested the integrity of the pressure safety valves (PSVs) on the 
tops of distillation columns on the production plant. Testing the 38 PSVs included using an 
explosivity meter to quantify the leakage capacities. Although water and petroleum differ in their 
impacts to the environment, they are similar for the population regarding perspectives, approaches 
and challenges. This experience made me fully comprehend the limitations of the resources 
available in Jamaica.  
 

 My first experience with research was the product of my interest in studying Organic 
Chemistry. When I was enrolled in the Organic Chemistry II class with Professor Danith Ly, I was 
captivated by his enthusiasm for solving synthesis schemes by having an understanding of 
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chemical group functionality and realizing molecular relationships. I therefore decided to join his 
research group as a sophomore, taking part in the Howard Hughes Medical Institute (HHMI) 
Summer Undergraduate Research Program. I am still a part of this research group with the project, 
led by undergraduate students to “Develop a New Family of Broad-Spectrum Antibiotics”. The 
project is centered on RTD-1 a defensin that was isolated from the leukocytes of baboons and 
rhesus macaques that demonstrates antimicrobial character. Our group has since developed a 
mimic to RTD-1, denoted as RTD-1M, which instead of containing three characteristic disulfide 
bridges utilizes modified 𝛾-peptide nucleic acid (PNA) with three coordinated base pairs as a 
method to supplant the three-disulfide bridges that are difficult to replicate. RTD-1M retains the 
same anti-microbial characteristics as RTD-1. Therefore, our undergraduate group is now 
concerned with improving the effective concentration of the drug by attaching hydrophobic tails 
as a bacterial membrane anchoring molecular component to RTD-1M. 
 

 My experience in the Danith Ly research group has developed my ability to independently 
take control of a research project and obtain valuable results. Progressing from the HHMI summer 
research experience, I was promoted by Professor Ly to be leader of the project, along with four 
other undergraduate collaborators. My responsibility was to maintain the consistency of work 
efforts within the undergraduate group and ensure the efficacy of synthetic schemes. As a team, 
we won a “Carnegie Mellon University Small Undergraduate Research Grant” for $1000.00 
(2015). I also presented two posters on the progress of the project at the “HHMI Summer Research 
Symposium” (2014) and collectively as an undergraduate research group at the “Carnegie Mellon 
University Meeting of the Minds Conference” (2015) 1, 2. Within this time frame, our small group 
of undergraduate students successfully synthesized and oligomerized four out of the six monomers 
that are needed to develop our antibiotic. 
 

 Due to the extensive, analytical nature of our project and my interests in working and 
learning in another culture I applied for and attained a summer research scholarship in Kiel, 
Schleswig-Holstein, Germany to develop the relevant skills to further our enquiry. The program 
was called the DAAD Rise Summer Research Internship Scholarship and I worked at the 
Christiana Albertina University of Kiel with the Frank Sönnichsen group. In conjunction, I was 
awarded a Carnegie Mellon University Tartans Abroad and a Carnegie Institute of Technology 
Travel Grants to fund my travelling. The Protein engineering project was focused on, “Observing 
the stabilizing effects of the Tryptophan-Cage (Trp-Cage) Protein on the Amoebapore A 𝛼-Helix 
II”. The motivation of the project was to observe the efficacy of a chimera approach to stabilizing 
the Amoebapore A 𝛼-Helix II protein so that one day an antimicrobial drug could be developed. 
During this research I developed advanced skills in 1H-NMR, 2-Dimensional NMR (NOESY, 
TOCSY, ROSY, and HSQC), Solid Phase Peptide Synthesis and ion-spray (LC/MS) mass 
spectrometry. This experience also gave me the opportunity to present my data at the international 
conference, “2015 RISE Heidelberg Meeting”, at the Heidelberg University in Heidelberg, 
Germany3. This gave me the experience of presenting complex research in a professional manner 
and facilitated skills of collaboration and flexibility in the research workspace.  
 

 The past three years of my college career has honed my skills of responsibility and 
academic stamina. For the past two years of my college career I have worked as a residential 
assistant, which has responsibilities lasting over 20 hours a week. Due to my determination to do 
research I decided to incorporate my laboratory duties into my academic schedule, which in total 
took over 18 hours per week. I therefore learnt how to manage my time as a student, residential 
administrator, peer advisor, liaison between residents and the student life offices, and as a budding 
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scientist perfecting my research skills. By planning science and engineering events I learnt how to 
engage students involved in STEM, a skill that I see useful in the future. I was therefore very 
pleased in acquiring recognition of my hard work by my scheduled inauguration into the 
engineering honor society Tau Beta Pi, on November 5th.  This gave me the satisfaction of knowing 
that my high work ethic was bringing me a step closer to success. 
 

 Within my graduate career I hope to develop a research plan that will positively impact 
both the US and Jamaica. This will be done by developing natural water treatment systems, in the 
US and Jamaica by incorporating the works of RENUWIt as an engineering research center. My 
interests in environmental engineering were primed in the works of my parents well drilling 
company and the recent increases in NO3- within both US and Jamaican water supplies caused 
from agricultural runoff and wastewater effluents. This issue is particularly prominent in urban 
areas of both the US and Jamaica, hence it has become the object of my research interests. After 
obtaining my PhD centered on denitrifying water treatment wetlands, I hope to develop an 
engineering consortium between engineers in the US and Jamaica. The goal of this is to adapt these 
low cost and low energy demanding, naturally inspired water treatment systems to the nation that 
is beginning to have increased prevalence of NO3- pollution caused by improper agricultural runoff 
practices and solid waste treatment. By opening this research consortium I hope to develop satellite 
projects in Jamaica, which will both advance the broader impacts of researchers in the US, as well 
as harness better and more affordable environmental practices in Jamaica. The consortium could 
also target other industries such as ecotourism. For example, water treatment wetlands are known 
to both purify water, provide recreational and aesthetic pleasure, and habitat benefits. Furthermore, 
environmental researchers could investigate environmental processes within a region of a different 
geological and climatic makeup. This will encourage a developing volunteer community 
engagement via tourism and student centric projects through collaborations involving US 
universities. 
 

 Another career goal that I hope to accomplish is expanding the interests of STEM within 
students of K-12 by encouraging international projects where students can work for a summer on 
the research of denitrifying wetlands. I also want to encourage youths in Jamaica to develop 
interests in STEM, so they may too seek for an undergraduate education in the US. I believe an 
interesting way to assist this process is by making research open to high school students so they 
may get a glimpse of what it is like to ask learned questions and solve problems; monitoring 
wetlands is an ideal interface. Facilitating an open relationship between researchers in the US and 
Jamaica will solidify this development. This project will increase the international awareness of 
youths in the US. By introducing the works of STEM within the context of an international project 
and relationship, students of the US will hopefully be more drawn to these fields. This would 
undoubtedly make them try to find solutions to environmental problems, such as high water NO3- 
levels, and seek ways to impact the livelihood of the environment and people in their hometowns.  
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Personal Statement: Research & Leadership for Entrepreneurship 

 

Background: I was born in Jamaica to a family of engineers who own a well-drilling company, 
“Jamaica Wells and Services Ltd.” As dual citizens of the US and Jamaica, my family raised me 
to understand the importance of the availability of resources and how to be inventive so that our 
people can benefit from whatever means are available. I was included in the business from a 
young age, and for most summers I was involved in engineering projects. One that inspired me to 
public service was the inauguration of a well that our company funded to provide potable water to 
over 30,000 people in an underserved community of Kingston, Jamaica. Another endeavor was a 
government-financed venture in the small-holding farm community of “New Forrest,” 
Manchester, Jamaica, an area with irregular rainfall. These farms previously relied on natural water 
supplies for irrigation. To mitigate issues associated with its climate, our company drilled five 
wells, at depths of 500’ and 16” in diameter, to deliver the community a dependable source of 
water. Better crop productivity resulted, and I have seen the community thrive. For instance, in 
2015 the community was able to expand its local school, “New Forest Infant, Primary and Junior-
High School” from junior high-school status to full high-school status because of greater resources. 
My early experiences taught me the importance of a strong technical education and the self-
actualizing gift of altruism. With these life lessons, I am motivated to pursue a PhD in 
environmental engineering, which will allow me to inspire students to pursue STEM education 
and to benefit underserved communities by engaging in collaborative community-outreach and 
entrepreneurship.  
 In addition to interests in engineering and service, I found I had a penchant for chemistry 
in high school. With my parents’ support, I pursued a deeper knowledge of the subject by having 
a tutor. With the knowledge gained from this in-depth study, I built the confidence I needed to be 
successful, and I decided to attend university in the US to pursue a BS in Chemical Engineering. 
This decision was based on the greater opportunities in the US where I could take part in robust 
engineering or science research. So, I was elated when I was accepted by Carnegie Mellon 
University to pursue a B.S. in Chemical Engineering.  
 During my sophomore spring semester, I enrolled in Organic Chemistry II with Professor 
Danith Ly. The class aim was for students to understand chemistry by developing molecular 
mechanistic intuition rather than a route-memorization. This understanding was fostered by having 
a final project competition where groups of nine students picked a pharmaceutical drug that was 
on the market and developed a feasible synthetic scheme for the active ingredient with a unique 
innovation. In the competition, my group won first place for our project on “The Molecular Design 
Grand Challenge.” With the satisfaction of our accomplishment and the depth of knowledge I 
gained, I pursued research with Professor Ly during the summer of 2014. I applied and received 
funding for a summer research fellowship from the Howard-Hughes Medical Institute with 
Professor Ly. Throughout my summer experience, I learned modern synthetic chemistry 
techniques and how to work in a research laboratory for a project titled “Development of a New 
Family of Broad-Spectrum Antibiotics.1”  

Under Professor Ly’s guidance, my project theme was to take RTD-1 a defensin isolated 
from the leukocytes of rhesus macaques and baboons to produce g-modified PNA monomers to 
develop a novel antibiotic drug. Working on this for over 2 academic years, I was promoted to 
manage undergraduate researchers involved in my project. I was responsible for organizing 
group meetings, handling project logistics and managing deadlines. This responsibility not only 
gave me insight into the functioning of an academic laboratory, but also honed my interpersonal 
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skills to motivate my colleagues and delegate tasks. During these two years as an undergraduate 
researcher, I led my colleagues in synthesizing six oligomers for our project, an accomplishment 
for which, in 2016, I earned the “Geoffrey D. Parfitt award for Excellence in Research in the field 
of Colloids, Polymers and Surfaces,” during graduation.  
 I recognized that my research with Professor Ly would require expertise involving two-
dimensional Nuclear Magnetic Resonance (NMR) imaging for understanding oligomer 
conformation, and, since I enjoy diversity and new cultures, I decided to pursue research outside 
Carnegie Mellon. I applied for and received the DAAD Rise Summer Research Fellowship in 
Germany to work with Professor Frank Sönnichsen, an NMR expert at the Christian Albertina 
University of Kiel. At Kiel, I learned many two-dimensional NMR imaging techniques, including 
TOCSY, ROSY, NOESY, HSQC and HMBR. Working with Professor Sönnichsen, I applied these 
techniques to a protein engineering project, “Observing the Stabilizing effects of the Trp-Cage 
(tc10b) mini-protein on the Amoebapore A a-Helix II protein sequence.” This opportunity honed 
my ability to collaborate with colleagues from different backgrounds and taught me how to adapt 
to conducting research in a new setting. During my 3-month tenure, I successfully synthesized 
proteins using a semi-automatic solid phase peptide synthesizer. With these results, I 
demonstrated that a chimeric approach to protein folding, on a-helices was a useful technique 
for possible peptide-based pharmaceuticals. This experience not only gave me another research 
perspective, but also provided me with my first conference presentation at the “Heidelberg 
Meeting” for my fellowship2. 
 After this work, I decided that I wanted to pursue advanced research that would connect to 
my family background and benefit the Jamaican economy. I thus decided to apply to graduate 
school in the field of Environmental Engineering, with the aim of joining an environmental 
chemistry laboratory. Stanford University was at the top of my list. What particularly interested 
me was the work of Professor William Mitch, who applies organic chemistry principles to solve 
drinking water contaminant issues. I knew that securing a position in Professor Mitch’s lab would 
help me to use the invaluable knowledge I had gained under my previous mentors, while learning 
the applied field of environmental engineering. I was overjoyed when I was accepted at Stanford 
with a recommendation from Professor Mitch that I pursue research involving the fate and 
transformation of amino acids and peptides and other biomolecules for a PhD thesis. Currently, I 
am a PhD student under Professor Mitch’s advisorship, and I am researching amino acids and 
peptide derivatives, while learning the application necessary for water chemistry.  
Intellectual Merit: Since my start in working with Professor Mitch, I have found a niche field for 
my research. Under a Postdoc mentor, Dr. Yukako Komaki, I gained knowledge about the 
formation of food-disinfection byproducts or F-DBPs caused during disinfection processes that 
many raw foods undergo before packaging. Dr. Komaki taught me many analytical chemistry 
techniques that will allow me to successfully complete my PhD, such as GC/MS, LC/MS-MS, g-
radiolysis treatment and a plethora of other analytical methodology and bio-assays. My current 
project uses tyrosine as a marker for internal degradation by free chlorine (FC) on proteins. The 
motivation for this research is to demonstrate that smaller volatile DBPs, which are often studied 
by other researchers, although carcinogenic, do not account for the major yielding substances that 
we may be exposed to by eating prepackaged ready-to-eat and/or cook foods. Furthermore, the 
toxicity of internally degraded biomolecules, such as proteins, carbohydrates and fats, in foods 
resulting from disinfection processes with FC are not yet understood and are potential 
carcinogens. So far, with Dr. Komaki, I have used tyrosine, an amino acid and protein building 
block as a marker for internal degradation of proteins on shredded lettuce and spinach, (Komaki, 
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Y.; Simpson, A.M.; Mitch, W.A., manuscript in prep)3. This research is important as it brings to 
light potential carcinogens that people may be exposed to on an everyday basis from 
prepackaged salads or fast food chains, which people increasingly rely on. As I progress with 
my own research, I will attempt to discover new internal F-DBP from fats which exists in every 
food group. This research has the potential to guide recommendations about a balance between 
pathogen disinfection and internal food degradation that can change food processing policies  
Broader Impacts: Apart from my research on F-DBPs, I dedicate my free time to advocate for 
the Stanford graduate community and minority high school students to foster my personal 
career goals as an entrepreneur for service. I am a member of the Graduate Leadership Council, 
a group of graduate student senators who act as liaisons between faculty and the graduate student 
population. Each quarter the GLC hosts a town hall meeting where we receive suggestions from 
students about issues to discuss with our Civil and Environmental Engineering Chair Lyn 
Hildemann. My other leadership roles include my involvement with Stanford’s Black Graduate 
Student’s Association (BGSA). My current responsibility as the Financial Officer (FO) in the 
BGSA is to control the funds for planning social and academic events for graduate student 
intellectual and social enrichment on campus. My most important task is to secure funds for our 
outreach program called “Challenge Accepted.” This program serves minority high schoolers in 
the San Francisco Bay Area by having them attend meetings where graduate students introduce 
programs that Stanford has to offer with the aim of inspiring youths to go to University and pursue 
an educational path, such as study in the STEM fields, that can provide them with greater 
opportunity. I am also involved in the NSF-funded Engineering Research Center ReNUWIt (Re-
Inventing the Nations Urban Water Infrastructure) in my department of Civil and Environmental 
Engineering. As Treasurer in the Student Leadership Council for ReNUWIt, I oversee the 
distribution of funding for travel and educational purposes for graduate students and Postdocs 
across four campuses: UC Berkley, Stanford University, Colorado School of Mines and New 
Mexico State University. As a student leader for diverse groups at different universities, I aim to 
foster a collaborative research relationship and develop the soft skills needed to become a self-
sufficient entrepreneur in my future career. 
  Upon completing my graduate studies, I want to use my research and service 
responsibilities in an entrepreneurial endeavor. Broadly, I want to create an enterprise that will 
help affect policy while allowing people of underserved communities to pursue research as a means 
of supplemental income. With a public-private sector collaboration, I want to create interest in 
environmental research in underserved communities by involving members in environmental field 
work as data collectors and potential analysts. My motivation is not for profit, but to create an 
organization that involves and informs people about the environment so that public utility 
disasters such as the lead (Pb) crisis in Flint, Michigan (2014) and Washington DC (2001) can 
be predicted earlier and prevented. My hope is that this approach will not only encourage people 
of underserved communities to pursue STEM fields, but also catalyze niche industries that 
hybridize eco-tourism and environmental research, creating jobs to promote economic 
development. With these goals, a PhD is essential; it will allow me to teach community members 
basic research techniques as I demonstrate to investors that I have the expertise to spearhead such 
an enterprise.   
References: 1. Simpson et al. (2015, May). Development…Antibiotics. “Meeting of the Minds-Undergraduate 
Research Symposium” Carnegie Mellon University, Pittsburgh, PA. 2. Simpson, A.M. (2015, August). 
Observing…protein sequence. “Heidelberg Meeting” Heidelberg University, Heidelberg, Baden-Württemberg, 
Germany. 3. Komaki et al. Chlorotyrosines versus Volatile Byproducts from Disinfection During Washing of Lettuce 
and Spinach. Manuscript in progress.  
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XYZ University – Environmental Engineering	
Adam Michael-Anthony Simpson	
Statement of Purpose (Compare to Unsuccessful NSF Personal Statement) 	
 	
 	
            As a dual citizen, I was born in Jamaica, to a family of engineers who own and operate a 
company, “Jamaica Wells and Services Limited.” It is a private engineering company which 
designs and drills wells for water. As a youth I became invested in the actions of our business. 
Many summers of my adolescence were spent shadowing the engineers of the company, which 
inspired my path in engineering. One particular experience was my prolonged observation of a 
project, in the summer of 2009, to bring a large and dependable supply of water to the smallholding 
farmers of the “New Forest” area of St. Elizabeth, Jamaica. This government-funded project was 
designed to improve the infrastructural supply of water for farmers who relied on natural means 
of attaining water. My family’s company drilled five wells and designed, supplied and installed 
the pumping systems needed for the irrigation needs of the farms. Since our involvement with New 
Forest, the farmers have thrived. This galvanized my interests in engineering, particularly in ways 
that positively impacts society.	
 	
            My first experience with research was the product of my interests in Organic Chemistry II 
taken with Professor Danith Ly. I was captivated by the process of solving synthesis schemes by 
having an understanding of chemical group functionality and realizing molecular relationships. I 
therefore decided to join his research group as a sophomore, and I am presently a member taking 
part in a project led by undergraduate students to “Develop a New Family of Broad-Spectrum 
Antibiotics”. The project is centered on RTD-1 a defensin that was isolated from the leukocytes of 
baboons and rhesus macaques that demonstrates antimicrobial character. Our undergraduate team 
is concerned with improving the effective concentration of RTD-1M, a molecular mimic of RTD-
1, by attaching hydrophobic tails as a bacterial membrane anchoring molecular component. My 
experience in the Ly group has developed my ability to independently take control of a research 
project and obtain valuable results thus fostering my promotion by Professor Ly as project leader 
with four undergraduate collaborators. My responsibility was to maintain the consistency of work 
efforts within the undergraduate group and ensure the efficacy of synthetic schemes.	
 	
            Due to the analytical nature of our project and my interests in working and learning in 
another culture I applied for and attained a summer research scholarship in Kiel, Schleswig-
Holstein, Germany with the Frank Sönnichsen group. The protein-engineering project I worked on 
was focused on, “Observing the stabilizing effects of the Tryptophan-Cage (Trp-Cage) Protein on 
the Amoebapore A 𝛼-Helix II”. The motivation of the project was to observe the efficacy of a 
chimer approach to stabilizing the Amoebapore A 𝛼-Helix II protein so that one day an 
antimicrobial drug could be developed. This gave me the experience of taking part within research 
in a new environment, thus honing my skills in achieving results while maneuvering through a 
new research setting.	
 	
            The past three years of my college career have honed my skills of responsibility and 
academic stamina. For the past two years of my college career I have worked as a residential 
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assistant, which has responsibilities lasting over 20 hours a week. Due to my determination to do 
research I decided to incorporate my laboratory duties into my academic schedule, which in total 
took over 18 hours per week. I therefore learned how to manage my time as a student, residential 
administrator, peer advisor, liaison between residents and the student life offices, and as a budding 
scientist perfecting my research skills. By planning science and engineering events I learned how 
to engage students involved in STEM, a skill that I see useful in the future. I was therefore very 
pleased in acquiring recognition of my hard work by my inauguration into the honor society Tau 
Beta Pi.	
 	
            Within my graduate career I hope to develop a research plan that will positively impact 
both the US and Jamaica. This will be done by developing natural water treatment systems, in the 
US and Jamaica. My interests in environmental engineering were primed in the works of my 
parents well drilling company and the recent increases in NO3- within both US and Jamaican water 
supplies caused from agricultural runoff and wastewater effluents. This issue is particularly 
prominent in urban areas of both the US and Jamaica, hence it has become the object of my 
research interests. After obtaining my PhD centered on denitrifying water treatment wetlands, I 
hope to develop an engineering consortium between engineers in the US and Jamaica. The goal of 
this is to adapt these low cost and low energy demanding, naturally inspired water treatment 
systems to the nation that is beginning to have increased prevalence of NO3- pollution. By opening 
this research consortium I hope to develop satellite projects in Jamaica, which will advance the 
broader impacts of researchers in the US.	
 	
            In general, I believe that a graduate’s degree in environmental engineering at XYZ 
University is the best step towards my planned career. Particularly under the guidance of Professor 
XYZ and Professor XYZ, I will obtain knowledge in biological treatment techniques for 
wastewater, remediation of waste sites and groundwater contamination. This will help me earn the 
required research skills to create sustainable and naturally inspired water treatment processes in 
Jamaica and expand the impact of researchers in the US to a country in need of sustainable 
environmental remediation developments. Furthermore with research faculty boasting some of the 
top minds of the US, I will have tremendous opportunity to develop and expand my research 
collaboration network to foster a consortium of engineers between researchers in both the US and 
Jamaica. In all, I believe that pursuing my PhD at XYZ University is the best first step towards my 
career and research plan in environmental engineering.	
 
 


