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Dr Dinesh Neupane, Conference Secretary delivering welcome speech

�Prof Dr Sharada Thapaliya, Acting Vice-Chancellor, Agriculture and Forestry 
University delivering keynote speech

�
Prof Dr Hridaya Bajracharya, Vice-Chancellor, Lumbini Buddhist University 

delivering Seventh Graduate Conference acceptance speech

Participants during closing ceremony of Sixth Graduate 
Conference via zoom
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Conference at a Glance 

Nepali society needs visionary and creative thinkers to understand the changing 

social, political, cultural and economic climate. In particular, young graduates 

FDQ�SOD\� D� VLJQLÀFDQW� UROH� LQ� VKDULQJ� WKHLU� LGHDV� DPRQJ� WKHLU�SHHUV� DQG�RWKHU�

groups within society. Graduates from Nepali universities need to engage with 

each other and wider society to promote economic development, social welfare 

and environmental stewardship.

In 2015, Tribhuvan University Institute of  Science and Technology- Central 

Department of  Environmental Science (TU IOST-CDES), Resources Himalaya 

Foundation (RHF) and Institute for  Social  and Environmental Transition-

Nepal (ISET-Nepal) came together to  create  the  yearly  Graduate  Conference  

on   Environment and Sustainable Development (GCESD) known as Himalayan 

Knowledge Conclave (HKC). Kathmandu University (KU) continues their 

partnership. Recently, Agriculture and Forestry University (AFU) and Mid-

Western University (MWU) have joined the mission.

The Government of  Nepal Ministry of  Education, Science and Technology 

(GoN-MoEST) has generously patronized and supported the initiatives.

The conference brings together graduates to present their research and review 

each other’s work. The conference aspires to develop leadership and public 

speaking skills of  the participating graduates by involving them in the conference 

processes. The conference also provides an opportunity for networking among 

SHHUV�DQG�H[SHUWV��7KH�FRQIHUHQFH�LV�KHOG�LQ�WKH�ÀUVW�ZHHN�RI �$SULO�HYHU\�\HDU�

'XH� WR� WKH�&29,'����SDQGHPLF�� WKH�FRQIHUHQFH�ZDV�SRVWSRQHG� WR� WKH�ÀUVW�

week of  August and moved to a virtual platform with the online conference 

taking place in Zoom.
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Conference modality

Conference has aimed to establish an interdisciplinary knowledge- sharing 

platform for young researchers, with a particular focus on environment, 

resource conservation, natural science, management and economic development 

incorporating innovations and technologies. GoN-MoEST provides key support 

for the conference. The initiating institutions of  the Conference consortium, 

TU-IOST-CDES, RHF and ISET-N provide their technical support to facilitate 

the conference. Nepali universities, their department and colleges assist the 

conference as partners. Resources Himalaya Foundation, as the conference 

secretariat, takes care of  logistics and conference management for 2020.

Conference Theme (2020): Sustainability Through Knowledge and  
 
Innovation 

Thematic Areas 
A. Biodiversity, ecosystem and livelihood

%� Agriculture and livestock

%� Biological invasion and threats to biodiversity

%� Ecosystem dynamics and restoration

%� Ecotourism in and outside protected areas

%� Gender and livelihood

%� Plant and animal diversity

%� Protected area and people

%� Water and wetlands 

B. Climate change and disaster

%� &OLPDWH�FKDQJH��JOREDO�DQG�ORFDO��VFLHQWLÀF�HYLGHQFHV

%� Climate change impacts on social, economic and environment

%� Climate change adaptation (CbA, EbA, Nature-based  
 
Adaptation), resilience

%� Development and disaster, DRR

%� (DUWKTXDNH��ODQGVOLGH��ÁRRG��*/2)��GURXJKW��OLJKWQLQJ��VQRZ�DYDODQFKHV��
epidemics
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C. Economics and management

%� Capacity development/building

%� Good governance

%� /DERXU�UHODWLRQV�DQG�KXPDQ�UHVRXUFH�PDQDJHPHQW

%� Public administration and small business entrepreneurship

%� Public spending

%� Social marketing

%� Rural and urban developments 

D. Energy

%� Alternative energy, constraints and opportunities

%� Energy, prosperity and infrastructure development

%� Energy supply and demand

%� (QHUJ\�GLYHUVLÀFDWLRQ�DQG�HQHUJ\�XVH�HIÀFLHQFLHV 

E. Health and medical science

%� Disease and health

%� Occupational health

%� Public health and environmental pollution 

F. Indigenous knowledge and technologies

%� Biotechnology and food technology

%� Electrical, electronics and computer/information technology

%� Indigenous and traditional knowledge

%� Innovative technologies for industry, health, household and  
 
companies

%� Nanotechnology 

G. Pollution and control measures

%� Air, surface water and land pollution

%� Groundwater pollution and control

%� Remedies and pollution control technology

%� Waste management 
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H. Sociology and humanities

%� Anthropology and history

%� Gender and ethnicity

%� Journalism

%� /DZ�DQG�SROLWLFDO�VFLHQFH

%� Psychology 

I. STEM (Science, Technologies, Mathematics and Engineering)

%� Architecture and civil engineering

%� Earth science including hydrology and meteorology

%� Geography

%� Material science

%� Mathematical modelling

%� Mechanical and industrial engineering

%� Molecular and cellular biology

%� Optimization 

CONFERENCE TEAM

Conference Advisory Committee

%� Er Ganesh Shah, Former Minister for Science, Technology and  
 
Environment

%� Prof  Dr Pitamber Sharma, Former Vice Chair, National Planning  
 
Commission

%� Dr Sanjay Sharma, Secretary, GoN-MoEST

%� Prof  Dr Ram Prasad Khatiwada, Dean, Institute of  Science and  
 
Technology, TU

%� Prof  Dr Balram Bhatta, Dean, Faculty of  Forestry, AFU

%� Prof  Dr Kanhaiya Jha, Dean, School of  Science, KU
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%� Mr Ajay Dixit, Executive Director, ISET-N 

6FLHQWLÀF�&RPPLWWHH

%� Prof  Dr Binod Shrestha, Management

%� Prof  Dr Bhuminanda Devkota, Veterinary Science

%� Prof  Dr Damber Bahadur Nepali, Engineering

%� Prof  Dr Deepak Subedi, Physics

%� Prof  Dr Dilip Kumar Jha, Aquatic Resource

%� Prof  Dr Durga Devkota, Social Science

%� Prof  Dr Madhav Pandey, Plant Genetics

%� Prof  Dr Subodh Sharma, Environmental Science

%� Prof  Dr Sundar Man Shrestha, Plant Pathology

%� Prof  Dr Tara Prasad Upadhyaya, Management

%� Dr Deep Narayan Shah, Freshwater Ecology

%� Dr Dibas Shrestha, Hydrology and Meteorology

%� Dr Jhamak Bahadur Karki, Conservation Biology

%� Dr Kailash Timilsina, Demography Biology

%� Dr Kamal Adhikari, Plant Biology

%� Dr Narayan Prasad Koju, Wildlife Ecology

%� Dr Nirajan Bhattarai, Animal Breeding 7

%� Dr Ramesh Sapkota, Ecology

%� Dr Ramji Bogati, Urban Planning

%� Dr Rijan Bhakta Kayastha, Glaciology

%� Dr Santosh Marahatta, Agronomy

%� Dr Shailenda K. Jha, Engineering

%� Dr Shila Maskey, Air Pollution

%� Dr Shiva Chandra Dhakal, Agriculture Economics

%� Mr Rabin Malla, Development Studies

%� Mr Suresh Pradhan, Development Sociology

%� Mr Yogendra Subedi, Economics 
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Technical Advisory Committee

%� Prof  Dr Rejina Maskey, Department Head, CDES-TU

%� Prof  Dr Kedar Rijal, CDES-TU

%� Prof  Dr Dinesh Raj Bhuju, RHF

%� Prof  Dr Arjun Kumar Shrestha, AFU

%� Mr Surendra Subedi, MoEST

%� Mr Kanchan Dixit, ISET-Nepal

%� Mr Ajay B. Mathema, SchEMS 

Management Committee

%� Dr Dinesh Neupane, Conference Secretary

%� Prof  Dr Chhatra Mani Sharma, CDES-TU

%� Mr Rajkumar Gumanju, MoEST

%� Ms Anustha Shrestha, ISET-Nepal

%� Ms Juna Rai, RHF

%� Mr Ram Hari Timalsina, AFU-Rampur

%� Mr Shreehari Bhattarai, AFU-Hetauda

%� Mr Narayan Niraula, Saptagandaki Multiple Campus, Chitwan 
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Message from the Vice-Chancellor

I feel very privileged to be with you in this gathering of  the Sixth Graduate 

Conference - Himalayan Knowledge Conclave 2020 on virtual facility. Even 

in this unprecedented situation of  COVID-19, I am glad to see that the sixth 

edition of  this conference has been materialized. My congratulations to the 

organizers, for continuity of  the event, despite the circumstances. This is 

GHÀQLWHO\�D�UHÁHFWLRQ�RI �\RXU�FRPPLWPHQW�DQG�GHGLFDWLRQ�

Conferences are an important component of  academic activities around the 

world. Francis Bacon, who is also known as the father of  empiricism or the 

VFLHQWLÀF�PHWKRGRORJ\� VDLG�� ´5HDGLQJ�PDNHV� D� IXOO�PDQ�� FRQIHUHQFH� D� UHDG\�

PDQ�� DQG�ZULWLQJ� DQ� H[DFW�PDQ�µ�&RQIHUHQFH�� WKDW� LV�� FRQYHUVLQJ�ZLWK�RWKHUV�

entails presenting your work or opinion and also receiving and giving feedback. 

Hence, it is an integral part in the process of  knowledge creation.

In Nepal, we have seen conferences being organized, both within and outside the 

VFLHQWLÀF�FRPPXQLW\��+RZHYHU��ZH�GR�QRW�KDYH�DQ�LQVWLWXWLRQDOL]HG�IUDPHZRUN�

for conferences, which is necessary to guarantee their regularity. I am pleased 

to inform you that Agriculture and Forestry University has been able to join 

this endeavor this year. AFU has joined the initiative to provide opportunity 

for networking among peers and national and international experts. Such 

partnership plays a vital role in providing a continued momentum, especially 

GXULQJ�WKLV�GLIÀFXOW�WLPH�RI �SDQGHPLF�

Conferences provide a platform to share achievements and get updated with 

UHFHQW� GHYHORSPHQWV� LQ� WKH� ÀHOG�� 7KLV� FRQIHUHQFH� SURYLGHV� D� JUHDW� SODWIRUP���

to graduates and young researchers from Nepal to present their research. I am 

pleased to know that this conference also organizes special coaching to the 

SUHVHQWHUV��WKHVH�VNLOOV�ZLOO�GHÀQLWHO\�EH�KHOSIXO�DV�WKH\�PRYH�IRUZDUG�LQ�WKHLU�

academic careers.

In Nepal, the investment on research and development is merely 0.37% of  the 

GDP.  By UNESCO standard, it is suggested that Nations spend at least 1%  
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of  their GDP on research and development. Without such an investment, a 

visible impact of  science and technology is simply impossible. In my knowledge 

the National Policy of  Science, Technology and Innovation brought by the 

Government of  Nepal has clearly mentioned that the Government would 

increase its investment on R&D to reach 1% of  the GDP. I would like to draw 

the due attention of  the Government of  Nepal towards this policy.

The young graduates have a great role to play in conducting research on 

contemporary issues and ultimately contributing toward building a prosperous 

1HSDO��7KURXJK�WKHVH�SODWIRUPV��VWXGHQWV·�UHVHDUFK�ÀQGLQJV�ZLOO�EH�KHDUG��7KHVH�

ÀQGLQJV�FDQ�EH�KHOSIXO�LQ�IRUPXODWLQJ�SODQV�DQG�SROLFLHV�DW�WKH�QDWLRQDO�OHYHO��,�

urge the government to act as a patron in this process and provide guidance to 

the students so that their work can be a valuable asset in formulating national 

plans and policies.

Research based development is the only way forward for sustainable development. 

Research on contemporary issues is necessary for knowledge creation. Such 

knowledge is needed for the government to create plans and policies in an 

informed manner. Hence, platforms like this are necessary for the country’s 

JURZWK�DQG�GHYHORSPHQW��/DVWO\��,�ZRXOG�OLNH�WR�HQFRXUDJH�WKH�JUDGXDWHV�DQG�

UHVHDUFKHUV�WR�WDNH�XWPRVW�EHQHÀW�IURP�WKLV�SODWIRUP�

Once again, I express my happiness to be a part of  this endeavor. Wish you all 

an impactful and productive learning during the conference.

Prof Sharada Thapaliya, PhD
Acting Vice-Chancellor
Agriculture and Forestry University, Rampur, Chitwan
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Message from the Secretary

Chair of  the opening session - Professor Ram Prasad Khatiwada, Dean, 

Institute of  Science and Technology,Tribhuvan University, Respected Vice 

Chancellor - Professor Sharada Thapaliya, Agriculture and Forestry University, 

faculty members, distinguished scholars and experts at the Central Department 

of  Environmental Science, ISET Nepal, Resources Himalaya Foundation, 

Agriculture and Forestry University and other institutions, participants, ladies 

and gentlemen.

First of  all, I congratulate the organizers for being able to organize the 

conference in a virtual mode. We were hoping that we could do this in the ‘real 

mode’, but I think we are doing pretty well and this shall serve our main purpose 

to a great extent.

At the Ministry of  Science and Technology, I have always been supportive of  

this conference. I have had the opportunity to be present physically in a few 

past editions of  the conference. It was always exciting to see promising new 

graduates passionately making their presentations. I am sure the conference has 

always been and will continue to be a great platform for graduates to network, 

share their work and learn from each other.  This is exactly what is expected   

of  research students. Researchers can grow and mature only through the peer- 

review process. This process is greatly lacking in Nepal. I thank the organizers 

for trying to reinforce this process among young graduates.

Coming to the theme of  the conference, it covers the environment in its entirety 

and covers a wide array of  subjects ranging from health sciences, engineering 

and technology to sociology, economics, management, indigenous knowledge 

and so on.

No matter what area of  research is presented, the important thing is to promote 

VFLHQWLÀF�RU� FULWLFDO� WKLQNLQJ�� ,� DP� VXUH� WKH� VWXGHQWV�RU� JUDGXDWHV�ZLOO� KDYH� D�
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wonderful opportunity to sharpen their skills in presentation. It will, in a way, 

DOVR�KHOS� JUDGXDWHV� GHYHORS� WKHLU� SHUVRQDOLW\� DQG� JDLQ� FRQÀGHQFH��2QFH� \RX�

present your research you should gain a sense of  achievement.

Research, in fact, is and should be addictive. As you gain some knowledge and 

delve deeper into the subject, you will begin to feel how tiny you are. You will 

understand that there is so much to learn and that this is just the beginning. If  

you learn this much, then you are ready to venture into your real journey. You 

will look for more material to read and consume, make more contacts and try 

to collaborate further. Collaboration is the key in present day research. It does 

not matter where you are. You just need to seek out and reach out to those who 

KDYH�GRQH�JUHDW�ZRUN� LQ� \RXU�ÀHOG�� ,Q� IDFW�� DV� ,� VSHDN�KHUH��PDQ\� WHDPV�DUH�

collaborating worldwide for COVID-19 research. They are trying their best to 

come out with a vaccine. And one day when they succeed, it will be a result of  

teamwork and collaboration.

A research is considered successful if  one of  the following three conditions is 

met:

1. It clears a doubt or answers a question which had not been answered until 

that time

2. It helps you or someone else to produce something or apply that knowledge 

in something useful to the world.

3. It can be further extended or continued, so that another person or team can 

start from where the research had left off.

At the Ministry of  Education, Science and Technology we are now looking for 

ways to promote and reward such research. But continuity of  such practice is 

warranted. This can only happen when young researchers come together and 

work as a team. The important thing is that you not only conduct research but 

continue it further or help others to continue from where you had left off. World 

over, this has become possible with professional societies forming and growing 
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over the years. Therefore, I have been advocating and emphasizing the growth 

and development of  professional societies and I urge you all today to build  

DQG� DGYDQFH�SURIHVVLRQDO� VRFLHWLHV� LQ� \RXU�RZQ�ÀHOGV�� DQG� DVVRFLDWH� \RXUVHOI �

and your friends with such societies. From the government’s side we are now 

trying to support such endeavours and I hope that over the next few years, 

professional societies in Nepal too grow substantially and build themselves up 

to gain the trust of  peers - not only from Nepal but from the entire world.

With that wish I would like to end my message today. I hope you have a good 

learning experience. I also wish you all good luck for your future as promising 

researchers in \RXU�UHVSHFWLYH�ÀHOGV�

Sanjay Sharma, PhD 
Secretary, Ministry of Education, Science and Technology
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Message from the Chair

It is my great pleasure to inform you that Tribhuvan University-Institute of  

Science and Technology is organizing the Sixth Graduate Conference on 

August 05 and 06, 2020 on a virtual platform in Zoom. Also known as the 

Himalayan Knowledge Conclave, the annual conference is being coordinated 

with the cooperation of  the Government of  Nepal Ministry of  Education, 

Science and Technology with the joint support of  the Central Department 

of  Environmental Science, Resources Himalaya Foundation and Institute for 

Social and Environmental Transition - Nepal. Kathmandu University continues 

their partnership for the Sixth Graduate Conference. Recently, Agriculture and 

Forestry University and Mid-Western University have joined the mission.

This conference, similar to the previous four conclaves, aims to encourage 

leadership in young researchers focused on issues related to the environment, 

resource conservation, natural science, management and economic development 

incorporating innovations and technologies, by getting them involved in an 

LQWHUGLVFLSOLQDU\�NQRZOHGJH�VKDULQJ�SODWIRUP�RQ�WKRVH�VSHFLÀF�WRSLFV��+.&�ZLOO�

be seeing oral presenters and poster presentations this year.

$IWHU�ÀYH�VXFFHVVIXO�\HDUV��,�DP�H[FLWHG�IRU�WKH�+.&�WR�DFKLHYH�QHZ�KHLJKWV��

I hope it can inspire budding researchers, and help them develop practical 

OHDGHUVKLS�VNLOOV�DQG�ÀQG�RWKHU� OLNH�PLQGHG�IRONV�ZLWK�ZKRP�WKH\�DUH�DEOH�WR�

share their experiences and have a dialogue related to the environment. On 

behalf  of  the organizing team, I would like to express sincere gratitude to all the 

organizations, individuals, and HKC members and delegates for their continuous 

support and cooperation. May the conference be motivational, productive and 

memorable.

Prof  Ram Prasad Khatiwada, PhD 

Conference Chair, Sixth Graduate Conference - 2020

Dean, Institute of  Science and Technology, Tribhuvan University 
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Conference Brief  from the Organizing 
Secretary

Tribhuvan University - Institute of  Science and Technology - Central Department 

of  Environmental Science, Institute for Social and Environmental Transition 

Nepal and Resources Himalaya Foundation have been working together to 

RUJDQL]H�WKH�JUDGXDWH�FRQIHUHQFH�NQRZQ�DV�´+LPDOD\D�.QRZOHGJH�&RQFODYHµ�

since 2015. We are very grateful that the Government of  Nepal Ministry of  

Education, Science and Technology has generously patronized and supported the 

initiative.  Very encouragingly, Agriculture and Forestry University, Kathmandu 

University and Midwestern University have joined the initiative. We hope to 

have all the universities in this mission in future.

The conference brings graduates and young researchers together from Nepal 

to present their research, provide review and comment on each other’s work. 

Because of  the unprecedented situation of  the COVID-19 pandemic, the 

FRQIHUHQFH�KDV�EHHQ�VKLIWHG�VHYHUDO�WLPHV�DQG�ÀQDOO\�����ZH�DUH�KHUH�WR�SUHFHGH�LW�

virtually. Agriculture and Forestry University  is the host of  the sixth Graduate 

Conference and this year, Resources Himalaya Foundation premises is being 

used for virtual broadcasting to the participants.

The Conference Theme for 2020 is Sustainability through Knowledge and 

Innovation and we have included nine thematic areas: Pollution and control 

measures, Climate change and disasters, Ecosystem, biodiversity and livelihood, 

Energy, Economics and management, Indigenous Knowledge and technologies, 

STEM (Science, Technologies, Mathematics and Engineering), Health and 

medical Science, and Sociology and humanities. Initially, we received 234 

abstracts for the presentation in the Sixth Graduate Conference, however, only 

���� SUHVHQWHUV� FRQÀUPHG� WKHLU� SDUWLFLSDWLRQ� HYHQ� LQ� WKH� YLUWXDO� FRQIHUHQFH��

The Sixth Graduate Conference has 15 sessions that include 12 technical 

sessions, 1 panel discussion and 1 opening session and 1 closing session. Each 

technical session is led by a lead presentation from recent PhD graduates. The 

Sixth Graduate Conference has a total of  50 poster presentations and 55 oral 
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presentations by Bachelors and Masters level students in addition to 12 lead 

presenters, 3 panelists, 12 chairs and 12 co-chairs from the USA, UK, China, 

Japan, Nepal, South Korea, Germany, Australia, Pakistan, Bangladesh, Kenya, 

Peru, Colombia, Sweden and India.

I feel glad to thank the honorable vice chancellors, deans, department heads, 

invited guests, presenters, and participants for their support and participation in 

the conference. It would not be possible without the support and help from Dr 

Dinesh Raj Bhuju who guided me in every single hurdle and rush hour.  I also 

like  to thank Prof  Dr Rejina Maskey, Prof  Dr Kedar Rijal, Prof  Dr Balaram 

Bhatta, Mr Kanchan Mani Dixit, Prof  Dr Arjun Shrestha, Dr Rijan Bhakta 

Kayastha for the support and help to successfully organize this conference. I 

would also like to express deep appreciation to Secretary Dr Sanjay Sharma and 

Joint Secretary Mr. Surendra Subedi from the Ministry of  Education, Science 

and Technology for the valuable time and support. Similarly, I would like to 

thank the Conference Advisory Committee, Technical Advisory Committee, 

and Management Committee for their support and time. I would appreciate 

WKH�6FLHQWLÀF�&RPPLWWHH�IRU�UHYLHZLQJ�WKH�DEVWUDFWV�DQG�PDNLQJ�WKHVH�LQ�EHWWHU�

shape.

There is a conference team who did a fantastic job in assisting me. I would like 

to applaud Ms Juna Rai and Mr Abish Man Shakya for their hard work. I am 

also thankful to Mr Ramhari Timalsina, Mr Narayan Niraula, Mr Ram Krishna 

Khanal, Mr Suresh Bhandari, Mr Dhruba Acharya, Ms Deepa Timsina and the 

College Representative Team who helped in reaching out to students for the 

conference. I special thank Ms Ashra Kunwar and her team for their valuable 

time and singing the beautiful songs for us during the conference.

Taking the ongoing pandemic condition in consideration it was indeed a really 

challenging task for us. But not to forget we have been fortunate enough to be 

backed by the team of  very motivated and dedicated volunteers. There are 70 

volunteers including RHF staff  behind the scene in organizing the conference 

well. I thank all volunteers who supported in technicalities, hosting, operation 

management, co-hosting and logistic operation.
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I would also like to extend a very hearty thanks to all lead, oral and poster 

SUHVHQWHUV� IRU� JUDFLQJ� WKHLU� LPSRUWDQW� ZRUN� DQG� VKDULQJ� WKHLU� ÀQGLQJV� DQG�

opinions with us in the conference. I would like to extend my sincere thanks to 

all chairs, co-chairs and lead presenters of  the conference for their time in the 

conference.

I should thank all supporters, helping hands and partners (TU-IOST-CDES, 

Kathmandu University, Mid-Western University, Agriculture and Forestry 

University, ISET-Nepal, and Resources Himalaya Foundation) for cooperation. 

7KH� 6HYHQWK�*UDGXDWH�&RQIHUHQFH�ZLOO� EH� KHOG� LQ� WKH� SUHPLVHV� RI � /XPELQL�

Buddhist University in 2021.

Dinesh Neupane, PhD
Conference Secretary, Sixth Graduate Conference - 2020
Program Director, Resources Hiamalaya Foundation
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33LEAD PRESENTATIONS

LEAD 001

 
/Ŷ� ^ŝƚƵ� >ŝƩĞƌ� �ĞĐŽŵƉŽƐŝƟŽŶ� ĂŶĚ� EƵƚƌŝĞŶƚ� ZĞůĞĂƐĞ� ĨƌŽŵ�
&ŽƌĞƐƚ�dƌĞĞƐ�ĂůŽŶŐ�ĂŶ��ůĞǀĂƟŽŶ�'ƌĂĚŝĞŶƚ�ŝŶ��ĞŶƚƌĂů�,ŝŵĂůĂǇĂ

D��E���K,�Z��͕�͕�<�^,�����,�Zz��͕�^���E��W�Zs��E�͕�
</Z/>�D�E�s^</�͕�͕��,hE^,�E'�,h�͕�͕�Z�D�<�/>�^,�W͘ �z���s�͕�

<�D�>��^,Z�^d,�&͕ �y/�Ky/E�>/
�͕� 

Ă�<ĞǇ�>ĂďŽƌĂƚŽƌǇ�ŽĨ��ŐƌŝĐƵůƚƵƌĂů�tĂƚĞƌ�ZĞƐŽƵƌĐĞƐ͕�/ŶƐƟƚƵƚĞ�ŽĨ�
'ĞŶĞƟĐƐ�ĂŶĚ��ĞǀĞůŽƉŵĞŶƚĂů��ŝŽůŽŐǇ͕��ŚŝŶĞƐĞ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͕�

ϬϱϬϬϮϭ�^ŚŝũŝĂǌŚƵĂŶŐ͕��ŚŝŶĂ� 
ď�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ŚŝŶĞƐĞ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͕�ϭϬϬϬϰϵ��ĞŝũŝŶŐ͕��ŚŝŶĂ� 
Đ��ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŽƚĂŶǇ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�<ŝƌƟƉƵƌ͕ �ϰϰϲϭϯ�

<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů� 
Ě��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŐƌŽĞĐŽůŽŐǇ͕��ĂƌŚƵƐ�hŶŝǀĞƌƐŝƚǇ͕�ϴϴϯϬ�dũĞůĞ͕�

�ĞŶŵĂƌŬ� 
Ğ�^ŝŶŽͲ�ĂŶŝƐŚ��ĞŶƚĞƌ�ĨŽƌ��ĚƵĐĂƟŽŶ�ĂŶĚ�ZĞƐĞĂƌĐŚ͕��ĂƐƚĞƌŶ�zĂŶƋŝŚƵ�

�ĂŵƉƵƐ͕�ϭϬϭϮϬϬ��ĞŝũŝŶŐ͕��ŚŝŶĂ� 
Ĩ�^ƵƐƚĂŝŶĂďůĞ��ŶǀŝƌŽŶŵĞŶƚ�WƌŽƚĞĐƟŽŶ�ĂŶĚ�ZƵƌĂů��ĞǀĞůŽƉŵĞŶƚ��ĞŶƚĞƌ͕ �

�ĂŶĞƐŚǁŽƌ͕ �ϰϰϲϭϯ�<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů

>ŝƩĞƌ�ƉůĂǇƐ�Ă�ĐĞŶƚƌĂů�ƌŽůĞ�ŝŶ�ƚŚĞ�ŶƵƚƌŝĞŶƚ�ďƵĚŐĞƚƐ�ŽĨ�ĨŽƌĞƐƚƐ�ďǇ�ƐƵƉƉůǇŝŶŐ�
ŝŶŇŽǁ�ƚŽ�ŶƵƚƌŝĞŶƚ�ƚƵƌŶŽǀĞƌ�ƚŚƌŽƵŐŚ�ĚĞĐŽŵƉŽƐŝƟŽŶ͘�,ŽǁĞǀĞƌ͕ �ƐƚƵĚŝĞƐ�
ŽĨ� ůŝƩĞƌ� ĚĞĐŽŵƉŽƐŝƟŽŶ� ĂŶĚ�ŶƵƚƌŝĞŶƚ� ĚǇŶĂŵŝĐƐ� ŝŶ� ĨŽƌĞƐƚ� ĞĐŽƐǇƐƚĞŵƐ�
ĂƌĞ� ůŝŵŝƚĞĚ͕� ƉĂƌƟĐƵůĂƌůǇ� ĨŽƌ� ƚŚĞ� ĐĞŶƚƌĂů� ,ŝŵĂůĂǇĂ� ĨŽƌĞƐƚ� ĞĐŽƐǇƐƚĞŵƐ�
ǁŝƚŚ�ǁŝĚĞ�ŝŵƉŽƌƚĂŶĐĞ�ĨŽƌ�ƐƚĂďŝůŝƚǇ�ĂŶĚ�ŶƵƚƌŝĞŶƚ�ĚǇŶĂŵŝĐƐ�ƵŶĚĞƌ�ŐůŽďĂů�
ĐŚĂŶŐĞ͘���ŽŶĞͲǇĞĂƌͲůŽŶŐ�ŝŶͲƐŝƚƵ�ůŝƩĞƌ�ĚĞĐŽŵƉŽƐŝƟŽŶ�ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�
ĐŽŶĚƵĐƚĞĚ� ǁŝƚŚ�ŵƵůƟƉůĞ� ƚƌĞĞ� ƐƉĞĐŝĞƐ͕� ĚŽŵŝŶĂƟŶŐ� ĨŽƌĞƐƚƐ� ĂůŽŶŐ� ĂŶ�
ĞůĞǀĂƟŽŶ�ŐƌĂĚŝĞŶƚ�ĨƌŽŵ�ϭϯϬϬ�ƚŽ�ϮϱϬϬ�ŵĞƚĞƌƐ�ĂďŽǀĞ�ƐĞĂ�ůĞǀĞů�;ŵ͘Ă͘Ɛ͘ů͘Ϳ�
ŝŶ� ĐĞŶƚƌĂů� EĞƉĂů͘� dŚĞ�ŵĂŝŶ� Ăŝŵ�ǁĂƐ� ƚŽ� � ĞǆĂŵŝŶĞ� � ƚŚĞ� � ůŝƩĞƌ� �ŵĂƐƐ��
ůŽƐƐ͕� ĨĂĐƚŽƌƐ� ĂīĞĐƟŶŐ� ƚŚĞ� ĚĞĐŽŵƉŽƐŝƟŽŶ� ƉƌŽĐĞƐƐ� ĂŶĚ� ƚŚĞ� ŶƵƚƌŝĞŶƚ�
ĚǇŶĂŵŝĐƐ�ŽĨ�ƚŚĞ�ƐƚƵĚŝĞĚ�ƚƌĞĞ�ƐƉĞĐŝĞƐ͕�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ůŝƩĞƌ�ďĂŐ�ŵĞƚŚŽĚ�
ĂŶĚ� ƉŚǇƐŝĐŽͲĐŚĞŵŝĐĂů� ĂŶĂůǇƐĞƐ� ŽĨ� ƚŚĞ� ůŝƩĞƌ� ĂŶĚ� ƚŚĞ� ƐŽŝů� ŽǀĞƌ� ƟŵĞ͘�
dŚĞ� ƌĞƐƵůƚƐ� ƐŚŽǁĞĚ� ƚŚĂƚ� ůŝƩĞƌ�ŵĂƐƐ� ůŽƐƐ� ĚĞĐƌĞĂƐĞĚ� ǁŝƚŚ� ĞůĞǀĂƟŽŶ͕�
ďĞŝŶŐ� ƚŚĞ� ŚŝŐŚĞƐƚ� Ăƚ� ůŽǁ� ĞůĞǀĂƟŽŶ� ;ϲϯ͘ϲϱйͿ͕� ĨŽůůŽǁĞĚ� ďǇ� ŵŝĚĚůĞ�
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;ϰϲ͘ϱϵйͿ�ĂŶĚ�ŚŝŐŚ�ĞůĞǀĂƟŽŶ�;ϰϰ͘ϰϴйͿ͘�dŚĞ�ůŝƩĞƌ�ĨƌŽŵ�ĚĞĐŝĚƵŽƵƐ�ƚƌĞĞ�
ƐƉĞĐŝĞƐ�ĚĞĐŽŵƉŽƐĞĚ�ŵŽƌĞ�ƌĂƉŝĚůǇ�ƚŚĂŶ�ƚŚĂƚ�ĨƌŽŵ�ĞǀĞƌŐƌĞĞŶ�ƐƉĞĐŝĞƐ͕�
ǁŝƚŚ��ůŶƵƐ�ůŝƩĞƌ�ĚĞĐŽŵƉŽƐŝŶŐ�ƚŚĞ�ĨĂƐƚĞƐƚ�;ϭ͘ϰϮ�ǇƌͲϭͿ�ĂŶĚ�WŝŶƵƐ�ůŝƩĞƌ�
ĚĞĐŽŵƉŽƐŝŶŐ�ƚŚĞ�ƐůŽǁĞƐƚ�;Ϭ͘ϱϯ�ǇƌͲϭͿ͕�ǁŚĞƌĞĂƐ�ƚŚĞ�ŽƚŚĞƌ�ƐƉĞĐŝĞƐ�ǁĞƌĞ�
ŝŶ�ƚŚĞ�ŽƌĚĞƌ�ŽĨ��ŶŐĞůŚĂƌĚŝĂ�х��ĂƐƚĂŶŽƉƐŝƐ�х��ƵƌǇĂ�х�>ǇŽŶŝĂ�х�YƵĞƌĐƵƐ�
х�ZŚŽĚŽĚĞŶĚƌŽŶ�х�^ĐŚŝŵĂ͘�dŚĞ�ĐŽŶƚĞŶƚƐ�ŽĨ�ĐĂƌďŽŶ�;�Ϳ͕�ŶŝƚƌŽŐĞŶ�;EͿ͕�
ƉŚŽƐƉŚŽƌƵƐ�;WͿ�ĂŶĚ�ƉŽƚĂƐƐŝƵŵ�;<Ϳ�ŝŶ�ƚŚĞ�ŝŶŝƟĂů�ůŝƩĞƌ�;ŝ͘Ğ͕͘�ĨƌĞƐŚůǇ�ĨĂůůĞŶ�
ůĞĂǀĞƐͿ͕� ĂƐ�ǁĞůů� ĂƐ�ǁĞĂƚŚĞƌ� ĨĂĐƚŽƌƐ� ;ƉƌĞĐŝƉŝƚĂƟŽŶ� ĂŶĚ� ƚĞŵƉĞƌĂƚƵƌĞͿ�
ǁĞƌĞ�ƚŚĞ�ďĞƐƚ�ƉƌĞĚŝĐƚŽƌƐ�ŽĨ�ůŝƩĞƌ�ŵĂƐƐ�ůŽƐƐ͘�dŚĞ�ŶƵƚƌŝĞŶƚ�ƌĞůĞĂƐĞ�ĨƌŽŵ�
ƚŚĞ� ůŝƩĞƌ� ǁĂƐ� ŶŽƚ� ĚŝƐĐĞƌŶĞĚ� ƚŚƌŽƵŐŚŽƵƚ� ƚŚĞ� ĂŶŶƵĂů� ĚĞĐŽŵƉŽƐŝƟŽŶ�
ƉƌŽĐĞƐƐ͕� ŚŽǁĞǀĞƌ͕ � ƚŚĞ� ƌĞůĞĂƐĞ� ƌĂƚĞ� Ăƚ� ƚŚĞ� ĞŶĚ� ŽĨ� ƚŚĞ� ƐƚƵĚǇ� ƉĞƌŝŽĚ�
ĨŽůůŽǁĞĚ�ƚŚĞ�ŽƌĚĞƌ�ŽĨ�W�х�<�х���х�E͕�ŝŶĚŝĐĂƟŶŐ�ƚŚĂƚ�ůŝƩĞƌ�ŝƐ�Ă�ƉŽƚĞŶƟĂů�
ƐŝŶŬ�ŽĨ�E�ĚƵĞ�ƚŽ�ŝƚƐ�ƐůŽǁ�ƌĞůĞĂƐĞ�ƌĂƚĞ͘�dŚŝƐ�ƐƚƵĚǇ�ŵĂǇ�ƐĞƌǀĞ�ĂƐ�Ă�ďĂƐĞůŝŶĞ�
ĨŽƌ� ůŽŶŐͲ� ƚĞƌŵ� ƌĞƐĞĂƌĐŚ� ŽŶ� ŶƵƚƌŝĞŶƚ� ĚǇŶĂŵŝĐƐ� ŝŶ� ĨŽƌĞƐƚ� ĞĐŽƐǇƐƚĞŵƐ�
ŽĨ� ĐĞŶƚƌĂů�ĂŶĚ�ĞĂƐƚĞƌŶ�,ŝŵĂůĂǇĂ͕�ǁŚŝĐŚ� ŝƐ� ŝŵƉĞƌĂƟǀĞ� ĨŽƌ�ƉƌĞƐĞƌǀŝŶŐ�
ďŝŽĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ĞĐŽƐǇƐƚĞŵ�ƐƚĂďŝůŝƚǇ�ĂŶĚ�ĨŽƌ�ŵŝƟŐĂƟŶŐ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ�
ŝŵƉĂĐƚƐ͘

LEAD 002

/ŶĐƌĞĂƐĞĚ� &ƌĞƋƵĞŶĐǇ� ŽĨ� WŽůĞǁĂƌĚ� �ǆĐƵƌƐŝŽŶƐ� ďǇ� dŚĞ�
,ŝŵĂůĂǇĂŶ�^ƵďƚƌŽƉŝĐĂů�:Ğƚ

h��z�<hEt�Z�d,�W�ϭ͕Ϯ͕*͕�^�Kdd�^d͘ �'�KZ'�3͕�s�>�Z/��dZKh�d4

1 dŚĞ�hŶŝǀĞƌƐŝƚǇ��ŽƌƉŽƌĂƟŽŶ�ĨŽƌ��ƚŵŽƐƉŚĞƌŝĐ�ZĞƐĞĂƌĐŚ�ͮ��ŽŽƉĞƌĂƟǀĞ�
WƌŽŐƌĂŵƐ�ĨŽƌ�ƚŚĞ��ĚǀĂŶĐĞŵĞŶƚ�ŽĨ��ĂƌƚŚ�^ǇƐƚĞŵ�^ĐŝĞŶĐĞ�;h��Zͬ

�W��^^Ϳ͕��ŽƵůĚĞƌ͕ �h^� 
2 �ƌĞŶ�^ĐŚŽŽů�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ�ĂŶĚ�DĂŶĂŐĞŵĞŶƚ͕�hŶŝǀĞƌƐŝƚǇ�

ŽĨ��ĂůŝĨŽƌŶŝĂ�^ĂŶƚĂ��ĂƌďĂƌĂ͕�^ĂŶƚĂ��ĂƌďĂƌĂ͕�h^� 
ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�'ĞŽŐƌĂƉŚǇ͕��ŶǀŝƌŽŶŵĞŶƚ�ĂŶĚ�^ŽĐŝĞƚǇ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ�

DŝŶŶĞƐŽƚĂ͕�DŝŶŶĞĂƉŽůŝƐ͕�h^� 
ϰ�>ĂďŽƌĂƚŽƌǇ�ŽĨ�dƌĞĞͲZŝŶŐ�ZĞƐĞĂƌĐŚ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƌŝǌŽŶĂ͕�dƵĐƐŽŶ͕�

h^�
*  

�ŵĂŝů͗�h<�dŚĂƉĂ�;ƵĚĂǇƚŚĂƉĂΛƵĐĂƌ͘ ĞĚƵͿ
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dŚĞ� ƐƵďƚƌŽƉŝĐĂů� ũĞƚ� ƐƚƌĞĂŵ� ;^d:Ϳ� ŝƐ� Ă� ďĂŶĚ� ŽĨ� ŚŝŐŚͲƐƉĞĞĚ� ǁĞƐƚĞƌůǇ�
ǁŝŶĚƐ� ŝŶ�ƚŚĞ�ƵƉƉĞƌ�ĂƚŵŽƐƉŚĞƌĞ� ůŽĐĂƚĞĚ�ŶĞĂƌ�ƚŚĞ�ƐƵďƚƌŽƉŝĐƐ� ŝŶ�ďŽƚŚ�
ŚĞŵŝƐƉŚĞƌĞƐ͘� /Ŷ� ƌĞŐŝŽŶƐ� ŽĨ� ŚŝŐŚ� ũĞƚ� ƐƉĞĞĚ͕� ƐǇŶŽƉƟĐͲƐĐĂůĞ� � ƐƚŽƌŵƐ�
ƚĞŶĚ� ƚŽ� ĨŽƌŵ� ĂŶĚ� ĐŚĂŶŐĞƐ� ŝŶ� ũĞƚ� ƉƌŽƉĞƌƟĞƐ� ƚŚĞƌĞĨŽƌĞ� ĂīĞĐƚ� ƚŚĞŝƌ�
ĚŝƐƚƌŝďƵƟŽŶ͕� ĨƌĞƋƵĞŶĐǇ� ĂŶĚ� ŝŶƚĞŶƐŝƚǇ͘� ^ŝŶĐĞ� ƚŚĞ� ϭϵϴϬƐ͕� ƚŚĞ� ^d:� ŚĂƐ�
ŐĞŶĞƌĂůůǇ�ŵŽǀĞĚ�ƉŽůĞǁĂƌĚ͕�ďƵƚ�ŝƚƐ�ďĞŚĂǀŝŽƌ�ǀĂƌŝĞƐ�ƐƚƌŽŶŐůǇ�ďǇ�ƌĞŐŝŽŶ�
ĂŶĚ�ƐĞĂƐŽŶ͘�tĞ�ƐƚƵĚŝĞĚ�ƚŚĞ�ƐƉƌŝŶŐ�^d:�ŽǀĞƌ�ƚŚĞ�,ŝŵĂůĂǇĂƐ�;,ŝŵĂůĂǇĂŶ�
ũĞƚͿ�ĂŶĚ�ĨŽƵŶĚ͕�ĚƵƌŝŶŐ�ϭϵϰϴͲϮϬϭϴ͕�ŝƚ�ŝƐ�ƚǇƉŝĐĂůůǇ�ĂŶĐŚŽƌĞĚ�ŝŵŵĞĚŝĂƚĞůǇ�
ŶĞĂƌ�ƚŚĞ�,ŝŵĂůĂǇĂŶ�ĨŽŽƚŚŝůůƐ͘� /Ŷ�Ă�ĨĞǁ�ǇĞĂƌƐ͕�ŚŽǁĞǀĞƌ͕ � ŝƚ�ŚĂƐ�ŵŽǀĞĚ�
ĨĂƌ�ŶŽƌƚŚ� ƚŽ�ƉĂƐƐ�ŽǀĞƌ�<ǇƌŐǇǌƐƚĂŶ�ĂŶĚ� �ŶŽƌƚŚͲǁĞƐƚ� � �ŚŝŶĂ͘� ��� � ƚƌĞĞͲ�
ƌŝŶŐ� ďĂƐĞĚ� ƌĞĐŽŶƐƚƌƵĐƟŽŶ� ŽĨ� ,ŝŵĂůĂǇĂŶ� ũĞƚ� ůĂƟƚƵĚŝŶĂů� ŵŽǀĞŵĞŶƚƐ�
ƐƵŐŐĞƐƚƐ� ƐƵĐŚ� ŶŽƌƚŚĞƌůǇ� ĞǆƚƌĞŵĞƐ� ĂƌĞ� ŶŽƚ� ƵŶƉƌĞĐĞĚĞŶƚĞĚ� ŽǀĞƌ� ƚŚĞ�
ƉĂƐƚ�ϰϬϬ�ǇĞĂƌƐ͕�ďƵƚ�ƚŚĞǇ�ŚĂǀĞ�ďĞĐŽŵĞ�ŵŽƌĞ�ĐŽŵŵŽŶ�ĂŌĞƌ�ϭϵϱϬ͘�tĞ�
ĂůƐŽ� ƐŚŽǁ� ƚŚĂƚ�ŵŽƐƚ� ƉĂƌƚƐ� ŽĨ� ĐĞŶƚƌĂů� �ƐŝĂ� ĞǆƉĞƌŝĞŶĐĞĚ� ŚŽƚ� ĂŶĚ� ĚƌǇ�
ƐƉƌŝŶŐƐ�ĚƵƌŝŶŐ�ƚŚĞ�ǇĞĂƌƐ�ŽĨ�ĞǆƚƌĞŵĞ�ƉŽůĞǁĂƌĚ�ĚŝƐƉůĂĐĞŵĞŶƚƐ͕�ďĂƐĞĚ�ŽŶ�
ǁŚŝĐŚ�ǁĞ�ĂƌŐƵĞ�ƚŚĂƚ�ŝŶĐůƵĚŝŶŐ�,ŝŵĂůĂǇĂŶ�ũĞƚ�ƉŽƐŝƟŽŶ�ŝŶƚŽ�ĨŽƌĞĐĂƐƟŶŐ�
ŵŽĚĞůƐ� ĐĂŶ� ŝŵƉƌŽǀĞ� ƚŚĞ� ĂĐĐƵƌĂĐǇ� ŽĨ� ƐƉƌŝŶŐ� ǁĞĂƚŚĞƌ� ƉƌĞĚŝĐƟŽŶƐ� ŝŶ�
ƚŚŝƐ� ƌĞŐŝŽŶ͘�KƵƌ�ŵƵůƟͲĐĞŶƚƵƌǇ� ƌĞĐŽƌĚ� ĐĂŶ�ďĞ�ƵƐĞĚ� ƚŽ� ƚĞƐƚ� ŚŽǁ�ǁĞůů�
ŵŽĚĞůƐ�ƐŝŵƵůĂƚĞ�ƚŚĞ�,ŝŵĂůĂǇĂŶ�ũĞƚ�ǀĂƌŝĂďŝůŝƚǇ�ĂŶĚ�ŝŶǀĞƐƟŐĂƚĞ�ǁŚĞƚŚĞƌ�
ĂŶƚŚƌŽƉŽŐĞŶŝĐ�ǁĂƌŵŝŶŐ�ŝƐ�ƚŚĞ�ĐĂƵƐĞ�ŽĨ�ƚŚĞ�ƌĞĐĞŶƚ�ƉŽůĞǁĂƌĚ�ĞǆƚƌĞŵĞƐ͘͘� 

LEAD 003

>ŽŶŐͲdĞƌŵ� dƌĞĞ� 'ƌŽǁƚŚ� ĂŶĚ� dŚĞŝƌ� ZĞƐƉŽŶƐĞƐ� ƚŽ� 'ůŽďĂů�
�ŚĂŶŐĞƐ�ŝŶ�ƚŚĞ��ĞŶƚƌĂů�,ŝŵĂůĂǇĂ͕�EĞƉĂů

^,�E<�Z�W�Ed,/
yŝƐŚƵĂŶŐďĂŶŶĂ�dƌŽƉŝĐĂů��ŽƚĂŶŝĐĂů�'ĂƌĚĞŶ͕��ŚŝŶĞƐĞ��ĐĂĚĞŵǇ�
ŽĨ�^ĐŝĞŶĐĞƐ͕�zƵŶŶĂŶ͕��ŚŝŶĂ��ŵĂŝů͗�ƐŚĂŶŬĂƌ͘ ƉĂŶƚŚŝΛǆƚďŐ͘ĂĐ͘ĐŶ͕�

ƐŚƉĂŶƚŚŝϮϬϭϬΛŐŵĂŝů͘ĐŽŵ

,ŝŐŚͲĞůĞǀĂƟŽŶ� � ĨŽƌĞƐƚƐ� �ĂƌĞ� �ĞǆƉĞƌŝĞŶĐŝŶŐ� �ŚŝŐŚ� � ƌĂƚĞƐ� �ŽĨ� �ǁĂƌŵŝŶŐ͕���
ŝŶ� ĐŽŵďŝŶĂƟŽŶ� ǁŝƚŚ� �KϮ� ƌŝƐĞ� ĂŶĚ� ĚƌǇŝŶŐ� ƚƌĞŶĚƐ͘� dŚĞ� ĞīĞĐƚƐ� ŽĨ�
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ĞŶǀŝƌŽŶŵĞŶƚĂů�ĐŚĂŶŐĞƐ�ŽŶ�ƚƌĞĞ�ŐƌŽǁƚŚ�ŝŶ�ƚŚĞ�,ŝŵĂůĂǇĂŶ�DŽƵŶƚĂŝŶƐ�
ĂƌĞ�ĂůƐŽ�ŵŽĚŝĮĞĚ�ďǇ�ĞůĞǀĂƟŽŶ�ŝƚƐĞůĨ͕ �ƚŚƵƐ�ĐŽŵƉůŝĐĂƟŶŐ�ŽƵƌ�ĂďŝůŝƚǇ�ƚŽ�
ƉƌĞĚŝĐƚ�ĞīĞĐƚƐ�ŽĨ� ĨƵƚƵƌĞ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ͘�dƌĞĞͲƌŝŶŐ�ĂŶĂůǇƐŝƐ�ĂůŽŶŐ�ĂŶ�
ĞůĞǀĂƟŽŶ� ŐƌĂĚŝĞŶƚ� ĂůůŽǁƐ� ƋƵĂŶƟĨǇŝŶŐ� ĞīĞĐƚƐ� ŽĨ� ŐƌĂĚƵĂů� ĂŶĚ� ĂŶŶƵĂů�
ĞŶǀŝƌŽŶŵĞŶƚĂů�ĐŚĂŶŐĞƐ͘�dŚŝƐ�ƐƚƵĚǇ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ĂůŽŶŐ�ĞůĞǀĂƟŽŶĂů�
ŐƌĂĚŝĞŶƚƐ�ŝŶ�Ă�ĚƌǇ�;tĞƐƚ�EĞƉĂůͿ�ĂŶĚ�Ă�ǁĞƚ�;�ĂƐƚ�EĞƉĂůͿ�ƌĞŐŝŽŶ�ŝŶ�ƚŚĞ�
ĐĞŶƚƌĂů�,ŝŵĂůĂǇĂ͘�dŚĞ�ƐƚƵĚǇ�ĂŶĂůǇǌĞĚ�ƚŚĞ�ƉĂƐƚ�ĐůŝŵĂƚĞ�ǀĂƌŝĂďŝůŝƟĞƐ�ŝŶ�
ƚŚĞ� ĐĞŶƚƌĂů� ,ŝŵĂůĂǇĂ͕� ĂƐ� ǁĞůů� ĂƐ� ĞǀĂůƵĂƚĞĚ� ůŽŶŐͲƚĞƌŵ� ƉŚǇƐŝŽůŽŐŝĐĂů�
;ƐƚŽŵĂƚĂů�ĐŽŶĚƵĐƚĂŶĐĞ͕�ĂŶĚ�ŝŶƚƌŝŶƐŝĐ�ǁĂƚĞƌͲƵƐĞ�ĞĸĐŝĞŶĐǇ͕ �ŝth�Ϳ�ĂŶĚ�
ŐƌŽǁƚŚ�ƌĞƐƉŽŶƐĞƐ�;ƚƌĞĞͲƌŝŶŐ�ǁŝĚƚŚͿ�ŽĨ�,ŝŵĂůĂǇĂŶ�Įƌ�;�ďŝĞƐ�ƐƉĞĐƚĂďŝůŝƐͿ�
ƚƌĞĞƐ�ŝŶ�ƌĞƐƉŽŶƐĞ�ƚŽ�ǁĂƌŵŝŶŐ͕�ĚƌǇŝŶŐ͕�ĂŶĚ��KϮ�ƌŝƐĞ͘�,ŝƐƚŽƌŝĐ�ĚƌŽƵŐŚƚ�
ĂŶĚ�ƚĞŵƉĞƌĂƚƵƌĞ�ǀĂƌŝĂďŝůŝƚǇ�ŝŶ�ƚŚĞ�ĐĞŶƚƌĂů�,ŝŵĂůĂǇĂ�ǁĂƐ�ƌĞĐŽŶƐƚƌƵĐƚĞĚ�
ƵƐŝŶŐ� ĐĂůŝďƌĂƟŽŶͲǀĞƌŝĮĐĂƟŽŶ� ƐƚĂƟƐƟĐƐ� ;ƚƌĂŶƐĨĞƌ� ĨƵŶĐƟŽŶ� ĂŶĂůǇƐŝƐͿ͕�
ǁŚŝůĞ� ƚŚĞ� ƐƚƵĚǇ� ĐŽŵďŝŶĞĚ� ĚĞŶĚƌŽĐŚƌŽŶŽůŽŐǇ� ĂŶĚ� ƐƚĂďůĞ� ĐĂƌďŽŶ�
ŝƐŽƚŽƉĞƐ�;ɷϭϯ�Ϳ�ƚŽ�ƋƵĂŶƟĨǇ�ůŽŶŐͲƚĞƌŵ�ƚƌĞŶĚƐ�ŝŶ�ƐƚŽŵĂƚĂů�ĐŽŶĚƵĐƚĂŶĐĞ�
;ƌĂƟŽ�ŽĨ� ŝŶƚĞƌŶĂů� ƚŽ�ĂŵďŝĞŶƚ��KϮ͕� ŝ͘Ğ͕͘��ŝͬ�Ă� ƌĂƟŽͿ�ĂŶĚ� ŝth�� ;ɷϭϯ�Ͳ�
ĚĞƌŝǀĞĚͿ͕� ŐƌŽǁƚŚ� ;ŵŝǆĞĚͲĞīĞĐƚƐ� ŵŽĚĞůƐͿ͕� ĂŶĚ� ĞǀĂůƵĂƚĞ� ĐůŝŵĂƚĞ�
ƐĞŶƐŝƟǀŝƚǇ� � ;ĐŽƌƌĞůĂƟŽŶƐͿ͘� � WĂƐƚ� � ĐůŝŵĂƚĞ� � ƌĞĐŽŶƐƚƌƵĐƟŽŶƐ� � ƌĞǀĞĂůĞĚ�
ƚŚĞ� ŝŶĐƌĞĂƐŝŶŐ� ĚƌŽƵŐŚƚ� ĂŶĚ� ƚĞŵƉĞƌĂƚƵƌĞƐ� ŝŶ� ƌĞĐĞŶƚ� ĚĞĐĂĚĞƐ� ŝŶ� ƚŚĞ�
ĐĞŶƚƌĂů� ,ŝŵĂůĂǇĂ͘� &ƵƌƚŚĞƌŵŽƌĞ͕� ƚŚĞ� ĮŶĚŝŶŐƐ� ƌĞǀĞĂůĞĚ� ƚŚĂƚ� ŝth�� ŽĨ�
,ŝŵĂůĂǇĂŶ� Įƌ� ŝŶĐƌĞĂƐĞĚ� ŽǀĞƌ� ƟŵĞ� Ăƚ� Ăůů� ĞůĞǀĂƟŽŶƐ͕� ǁŝƚŚ� ƐƚƌŽŶŐĞƌ�
ŝŶĐƌĞĂƐĞ� ŝŶ� ƚŚĞ� ĚƌǇ� ƌĞŐŝŽŶ͘� �ůŝŵĂƚĞͲŐƌŽǁƚŚ� ƌĞůĂƟŽŶƐ� ŽĨ� ,ŝŵĂůĂǇĂŶ����
Įƌ� ƐŚŽǁĞĚ� ŐƌŽǁƚŚͲůŝŵŝƟŶŐ� ĞīĞĐƚƐ� ŽĨ� ƐƉƌŝŶŐ� ŵŽŝƐƚƵƌĞ� ;ĚƌǇ� ƌĞŐŝŽŶͿ�
ĂŶĚ�ƐƵŵŵĞƌ�ƚĞŵƉĞƌĂƚƵƌĞ� ;ǁĞƚ�ƌĞŐŝŽŶͿ͕�ĂŶĚ�ŶĞŐĂƟǀĞ�ĞīĞĐƚƐ�ŽĨ� ;ĚƌǇ�
ƌĞŐŝŽŶͿ͘�EĞŐĂƟǀĞ�ŐƌŽǁƚŚ� ƚƌĞŶĚƐ� ĨŽƵŶĚ�Ăƚ� ůŽǁĞƌ�ĞůĞǀĂƟŽŶƐ� ;ĚƌǇ�ĂŶĚ�
ǁĞƚ� ƌĞŐŝŽŶƐͿ� ƐƵŐŐĞƐƚƐ� ƚŚĂƚ� ĐŽŶƟŶĞŶƚĂůͲƐĐĂůĞ� ǁĂƌŵŝŶŐ� ĂŶĚ� ƌĞŐŝŽŶĂů�
ĚƌǇŝŶŐ�ƌĞĚƵĐĞĚ�ƚƌĞĞ�ŐƌŽǁƚŚ͘�dŚŝƐ�ŝŶƚĞƌƉƌĞƚĂƟŽŶ�ŝƐ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ɷϭϯ�Ͳ�
ĚĞƌŝǀĞĚ�ůŽŶŐͲƚĞƌŵ�ƉŚǇƐŝŽůŽŐŝĐĂů�ƌĞƐƉŽŶƐĞƐ͕�ǁŚŝĐŚ�ĂƌĞ�ĐŽŶƐŝƐƚĞŶƚ�ǁŝƚŚ�
ƌĞƐƉŽŶƐĞƐ�ƚŽ�ƌĞĚƵĐĞĚ�ŵŽŝƐƚƵƌĞ�ĂŶĚ�ŝŶĐƌĞĂƐĞĚ�ǀĂƉŽƌ�ƉƌĞƐƐƵƌĞ�ĚĞĮĐŝƚ͘�
WŽƐŝƟǀĞ�ŐƌŽǁƚŚ�ƚƌĞŶĚƐ�Ăƚ�ŚŝŐŚ�ĞůĞǀĂƟŽŶƐ�;ǁĞƚ�ƌĞŐŝŽŶͿ�ƐƵŐŐĞƐƚƐ�ƚŚĂƚ�
ǁĂƌŵŝŶŐ�ŚĂƐ�ĨĂǀŽƌĞĚ�ƚƌĞĞ�ŐƌŽǁƚŚ�ŝŶ�ƌĞŐŝŽŶƐ�ǁŚĞƌĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ŵŽƐƚ�
ƐƚƌŽŶŐůǇ�ůŝŵŝƚƐ�ŐƌŽǁƚŚ͘��ƚ�ůŽǁĞƌ�ĞůĞǀĂƟŽŶƐ�;ĚƌǇ�ĂŶĚ�ǁĞƚ�ƌĞŐŝŽŶƐͿ͕�ƚŚĞ�
ƉŽƐŝƟǀĞ� ĞīĞĐƚƐ� ŽĨ� �KϮ� ƌŝƐĞ� ĚŝĚ� ŶŽƚ�ŵŝƟŐĂƚĞ� ƚŚĞ� ŶĞŐĂƟǀĞ� ĞīĞĐƚƐ� ŽĨ�
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ǁĂƌŵŝŶŐ�ĂŶĚ�ĚƌǇŝŶŐ�ŽŶ�ƚƌĞĞ�ŐƌŽǁƚŚ͘�dŚĞ�ƌĞƐƵůƚƐͬĮŶĚŝŶŐƐ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�
ƌĂŝƐĞ�ĐŽŶĐĞƌŶƐ�ŽŶ�ƚŚĞ�ƉƌŽĚƵĐƟǀŝƚǇ�ŽĨ�,ŝŵĂůĂǇĂŶ�Įƌ�ĨŽƌĞƐƚƐ�Ăƚ�ůŽǁ�ĂŶĚ�
ŵŝĚĚůĞ�;ф�ϯ͕ϯϬϬ�ŵͿ�ĞůĞǀĂƟŽŶƐ�ĂƐ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ�ƉƌŽŐƌĞƐƐĞƐ͘ 

<ĞǇǁŽƌĚƐ͗��ůŝŵĂƚĞ�ĐŚĂŶŐĞ͕��ůĞǀĂƟŽŶ�ŐƌĂĚŝĞŶƚƐ͕�,ŝŐŚͲĞůĞǀĂƟŽŶ�ĨŽƌĞƐƚƐ͕�
/ŶƚƌŝŶƐŝĐ�ǁĂƚĞƌͲƵƐĞ�ĞĸĐŝĞŶĐǇ

 
LEAD 004

sĞƌƟĐĂů��ŝƐƚƌŝďƵƟŽŶ�ŽĨ�^Žŝů�KƌŐĂŶŝĐ��ĂƌďŽŶ�ĂŶĚ�EŝƚƌŽŐĞŶ�
ŝŶ���dƌŽƉŝĐĂů��ŽŵŵƵŶŝƚǇ�&ŽƌĞƐƚ�ŽĨ�EĞƉĂů

'�E�,/s�<�&>�

�ŽůůĞŐĞ�ŽĨ�EĂƚƵƌĂů�ZĞƐŽƵƌĐĞ�DĂŶĂŐĞŵĞŶƚ͕�&ĂĐƵůƚǇ�ŽĨ�&ŽƌĞƐƚƌǇ͕�
�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�<ĂƚĂƌŝ͕�hĚĂǇĂƉƵƌ͕ �EĞƉĂů

TŚŝƐ� ƉĂƉĞƌ� ƌĞƉŽƌƚƐ� ƚŚĞ� ĮŶĚŝŶŐƐ� ŽĨ� Ă� ƌĞƐĞĂƌĐŚ� ĐŽŶĚƵĐƚĞĚ� ŝŶ� <ĂŶŬĂůŝ�
ĐŽŵŵƵŶŝƚǇ�ĨŽƌĞƐƚ͕��ŚŝƚǁĂŶ͕�EĞƉĂů͕�ƚŽ�ƋƵĂŶƟĨǇ�ƚŚĞ�ǀĞƌƟĐĂů�ĚŝƐƚƌŝďƵƟŽŶ�
ŽĨ�ƐŽŝů�ŽƌŐĂŶŝĐ�ĐĂƌďŽŶ�;^K�Ϳ�ĂŶĚ�ŶŝƚƌŽŐĞŶ�ŝŶ�ϭ�ŵ�ƐŽŝů�ƉƌŽĮůĞ�ĚĞƉƚŚ͘�dŚŝƐ�
ĐŽŵŵƵŶŝƚǇ� ĨŽƌĞƐƚ� ƌĞƉƌĞƐĞŶƚƐ� Ă� ƚƌŽƉŝĐĂů� ^ŚŽƌĞĂ� ƌŽďƵƐƚĂͲĚŽŵŝŶĂƚĞĚ�
ĐŽŵŵƵŶŝƚǇ� ĨŽƌĞƐƚ͘� /ƚ� ǁĂƐ� ĨŽƵŶĚ� ƚŚĂƚ� ƚŚĞ� ƐŽŝů� ŚĂĚ� ϭϮϮ͘ϯϲ� ƚͬŚĂ� ^K��
ĂŶĚ�ϭϮ͘ϳϰ� ƚͬŚĂ�ŶŝƚƌŽŐĞŶ� ŝŶ�ϭ�ŵ�ƐŽŝů�ƉƌŽĮůĞ� ŝŶ�ϮϬϭϮ͕�ǁŝƚŚ�Ϭ͘ϵϵй�ƐŽŝů�
ŽƌŐĂŶŝĐ�ŵĂƩĞƌ�ĂŶĚ�Ϭ͘ϭϬй�ŶŝƚƌŽŐĞŶ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽŶ�ĂǀĞƌĂŐĞ͘��ĂƌďŽŶ�
ĂŶĚ�ŶŝƚƌŽŐĞŶ�ƌĂƟŽ�;�ͬE�ƌĂƟŽͿ�ŽĨ�ƚŚĞ�ƐŽŝů�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ϵ͘ϵϬ͘��ŽƚŚ�
ďƵůŬ� ĚĞŶƐŝƚǇ� ĂŶĚ� �ͬE� ƌĂƟŽ� ǁĞƌĞ� ĨŽƵŶĚ� ŝŶĐƌĞĂƐŝŶŐ� ǁŝƚŚ� ŝŶĐƌĞĂƐĞ� ŝŶ�
ƐŽŝů� ĚĞƉƚŚ͘� dŚĞ� ^K��ĂŶĚ�ŶŝƚƌŽŐĞŶ�ǁĞƌĞ� ĨŽƵŶĚ� ƐŝŐŶŝĮĐĂŶƚůǇ� ĚŝīĞƌĞŶƚ�
ĂĐƌŽƐƐ�ĚŝīĞƌĞŶƚ�ƐŽŝů� ůĂǇĞƌƐ�ƵƉ�ƚŽ�ϭ�ŵ�ƐŽŝů�ƉƌŽĮůĞ�ĚĞƉƚŚ͘�dŚĞ�ĂǀĞƌĂŐĞ�
Ɖ,�ŽĨ�ƚŚĞ�ĨŽƌĞƐƚ�ƐŽŝů�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ϱ͘ϯ͘�>ŽŽŬŝŶŐ�ŝŶƚŽ�ƚŚĞ�ǀĂůƵĞƐ�ŽĨ�
ƐƚŽĐŬƐ�ŽĨ�^K��ĂŶĚ�ŶŝƚƌŽŐĞŶ͕� ŝƚ� ŝƐ� ĐŽŶĐůƵĚĞĚ� ƚŚĂƚ�<ĂŶŬĂůŝ� ĐŽŵŵƵŶŝƚǇ�
ĨŽƌĞƐƚ�ŚĂƐ�ƉůĂǇĞĚ�Ă�ƌŽůĞ�ŝŶ�ŐůŽďĂů�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ�ŵŝƟŐĂƟŽŶ�ďǇ�ƐƚŽƌŝŶŐ�
ĐŽŶƐŝĚĞƌĂďůĞ�ĂŵŽƵŶƚƐ�ŽĨ�^K�͘�/ŶǀŽůǀĞŵĞŶƚ�ŽĨ�ƚŚĞ�ůŽĐĂů�ĐŽŵŵƵŶŝƚǇ�ŝŶ�
ŵĂŶĂŐĞŵĞŶƚ�ŽĨ�ƚƌŽƉŝĐĂů�ĨŽƌĞƐƚ�ĐĂŶŶŽƚ�ďĞ�ŽǀĞƌůŽŽŬĞĚ�ŝŶ�ƚŚĞ�ƉƌŽĐĞƐƐ�ŽĨ�
ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ�ŵŝƟŐĂƟŽŶ͘
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LEAD 005

/ŶƚĞƌĚŝƐĐŝƉůŝŶĂƌǇ�^ƚƌƵĐƚƵƌĂů��ŶŐŝŶĞĞƌŝŶŐ�;/^�Ϳ�ĨŽƌ�ZĞƐŝůŝĞŶĐĞ�
ĂŶĚ� ^ƵƐƚĂŝŶĂďŝůŝƚǇͲ�ĂƐĞĚ� WƌŽƐƉĞƌŝƚǇ� ;ZĞƐƉƌŽͿ͗� �ƉƉůŝĞĚ� ƚŽ�
E�^d͛Ɛ��Ks/�Ͳϭϵ�DŝƟŐĂƟŽŶ��ĂŵƉĂŝŐŶ�;�D�Ϳ

^,�E<�Z��,�<�>

&ĂĐƵůƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ 
EĞƉĂů��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ� 

�ŵĂŝů͗�ƐŚĂŶŬĞƌŽŶůǇƉĂƌƚϮΛŐŵĂŝů͘ĐŽŵ

/� ũŽŝŶĞĚ� EĞƉĂů� �ĐĂĚĞŵǇ� ŽĨ� ^ĐŝĞŶĐĞ� ĂŶĚ� dĞĐŚŶŽůŽŐǇ� ;E�^dͿ� ŝŶ� :ƵŶĞ�
ϮϬϮϬ�ǁŝƚŚ�ƚĞƌŵƐ�ŽĨ�ƌĞĨĞƌĞŶĐĞƐ�ƉĂƌƟĐƵůĂƌůǇ�ǁŝƚŚ�ƚŚĞ�ŐŽĂů�ƚŽ�ǁŽƌŬ�ŽŶ�
ŝŶŶŽǀĂƟǀĞ� ZΘ�� ƐŽůƵƟŽŶƐ� ƚŽ� ĐŽŵďĂƚ� �Ks/�Ͳϭϵ� ƉĂŶĚĞŵŝĐ� ŝŶ� EĞƉĂů�
;ǁŚŝĐŚ�ŝƐ�ŽŌĞŶ�ƌĞĨĞƌƌĞĚ��ƚŽ�ĂƐ��Ks/�Ͳϭϵ�DŝƟŐĂƟŽŶ��ĂŵƉĂŝŐŶ͗��D�Ϳ͕��
Ă�ĚĞĚŝĐĂƚĞĚ�ǁŽƌŬƐŚŽƉ�ĂŶĚ�ƐŝŵƵůĂƟŽŶ�ůĂďŽƌĂƚŽƌǇ͕ �ůĂƚĞůǇ�ŶĂŵĞĚ�ĂƐ�ƚŚĞ�
�ĞŶƚĞƌ�ŽĨ�/ŶŶŽǀĂƟŽŶ�ĨŽƌ�WƌŽƐƉĞƌŝƚǇ�;�/WͿ͕�ǁĂƐ�ĮƌƐƚ�ƐĞƚ�ƵƉ�ƐƚĂƌƟŶŐ�ĨƌŽŵ�
ƐĐƌĂƚĐŚ͘�dŚĞŶ͕�ŵĂƚĞƌŝĂů�ƉƌŽĐƵƌĞŵĞŶƚ�ƚŽŽŬ�ƉůĂĐĞ�ŝŶ�Ă�ĨĂƐƚ�ƚƌĂĐŬ�ŵŽĚĞů͕�ƚŽ�
ƐƚĂƌƚ�ƚŚĞ�ĚĞƐŝŐŶ͕�ƉƌŽĚƵĐƟŽŶ�ĂŶĚ�ƚĞƐƟŶŐ�ŽĨ�ǀĂƌŝŽƵƐ�ƉƌŽƉŽƐĞĚ�ƉƌŽĚƵĐƚƐ�
ĂŝŵĞĚ� Ăƚ� ƐƵƉƉŽƌƟŶŐ� ŝŶ� ƚŚĞ� ĐƌŝƐŝƐ� ŵĂŶĂŐĞŵĞŶƚ͕� ŝŶ� Ă� ĐŽůůĂďŽƌĂƟǀĞ�
ŵĂŶŶĞƌ�ďǇ�ĞŶŐĂŐŝŶŐ�ĐĂƉĂďůĞ�ĂŶĚ�ĞĸĐŝĞŶƚ�ůŽĐĂů�ŵĂŶƉŽǁĞƌ͘ �DŽƌĞ�ƚŚĂŶ�
ŶŝŶĞ� ƉƌŽĚƵĐƚƐ� ǁĞƌĞ� ƉƌŽĚƵĐĞĚ� ƉƌŝŵĂƌŝůǇ� ĨƌŽŵ� ƚŚĞ� ƌĞƐŽƵƌĐĞƐ� ǁŝƚŚŝŶ�
ƚŚĞ� ĐŽůůĂďŽƌĂƟǀĞ� �/W� ǁŽƌŬƐŚŽƉ� ĂŶĚ� ĚƌŝǀĞŶ� ďǇ� ƚŚĞ� E�^d� ǀŝƐŝŽŶ� ŽĨ�
^ĐŝĞŶĐĞ� ĨŽƌ� ^ŽĐŝĞƚǇ� ĂŶĚ� /ŶŶŽǀĂƟŽŶ� ĨŽƌ� WƌŽƐƉĞƌŝƚǇ͕ � Žƌ� �/W Ɛ͛� ĨŽƵŶĚŝŶŐ�
ƉŚŝůŽƐŽƉŚǇ�ŽĨ�ZĞƐŝůŝĞŶĐĞ�ĂŶĚ�^ƵƐƚĂŝŶĂďŝůŝƚǇͲďĂƐĞĚ�WƌŽƐƉĞƌŝƚǇ�ŽĨ��EĞƉĂů�
;ZĞ^WƌŽͿ͕�ƵŶĚĞƌƉŝŶŶĞĚ�ďǇ�ƚŚĞ�ƉƌŝŶĐŝƉůĞƐ�ŽĨ�/ŶƚĞƌĚŝƐĐŝƉůŝŶĂƌǇ�^ƚƌƵĐƚƵƌĂů�
�ŶŐŝŶĞĞƌŝŶŐ�;/^�Ϳ͘�dŚĞ�ZΘ��ĐĂŵƉĂŝŐŶ͕�ĐƵƌƌĞŶƚůǇ�ƌƵŶŶŝŶŐ���ŝŶ�ŝƚƐ�ƐĞĐŽŶĚ�
ŵŽŶƚŚ͕�ĞǀĞŶƚƵĂůůǇ�ƐƚĂƌƚĞĚ�ƚŽ�ƐĞƌǀĞ�ƚŚĞ�ƚŽƉ�ƐƚƌĂƚĞŐŝĐ�ŝŶƐƟƚƵƟŽŶƐ�ŽĨ�ƚŚĞ�
'ŽǀĞƌŶŵĞŶƚ�ŽĨ�EĞƉĂů� ƐƵĐŚ�ĂƐ��Ks/�Ͳϭϵ��ƌŝƐŝƐ�DĂŶĂŐĞŵĞŶƚ��ĞŶƚĞƌ�
;��D�Ϳ͕� ǁŝƚŚ� ƐƵĐŚ� ŚŝŐŚͲŝŵƉĂĐƚ� ƉƌŽũĞĐƚƐ� ĂƐ�DŽďŝůĞ� ^ǁĂď� �ŽůůĞĐƟŽŶ�
sĞŚŝĐůĞ� ;D^�sͿ� ŝŶ� ĂŶ� ĞǆĐĞƉƟŽŶĂůůǇ� ƐŚŽƌƚ� � ƉĞƌŝŽĚ͘� dŚŝƐ� ƉƌĞƐĞŶƚĂƟŽŶ�
ƐƵŵŵĂƌŝǌĞƐ�ƚŚĞ��D���ĐĂŵƉĂŝŐŶ� �ǁŝƚŚ� �ĞŵƉŚĂƐŝƐ� �ŽŶ�ƚŚĞ�ĂƐƉĞĐƚƐ�ŽĨ�
ĞŶŐŝŶĞĞƌŝŶŐ� ƚŚĞ� �Ks/�Ͳϭϵ�ŵŝƟŐĂƟŽŶ� ƐƚƌĂƚĞŐŝĞƐ� ĂƐ� ĂĚǀŝƐĞĚ� ďǇ� ƐƵĐŚ�
ĂƵƚŚŽƌŝƟĞƐ�ĂŶĚ�ŽƌŐĂŶŝǌĂƟŽŶƐ�ĂƐ�t,K�ĂŶĚ�DŽ,W͘
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,ŝŐŚůǇ�DĞƚĂƐƚĂƟĐ� KƌĂů� �ĂŶĐĞƌ� �Ğůů� �ǆŽƐŽŵĞƐ� �ŽŶƚƌŝďƵƚĞ�
ƚŽ��ĂŶĐĞƌ��Ğůů�'ƌŽǁƚŚ�ĂŶĚ�DĞƚĂƐƚĂƟĐ�dƌĂŝƚƐ�ďǇ� /ƚƐ��ĂƌŐŽ�
DŝĐƌŽƌŶĂ͕�DŝƌͲϭϮϰϲ͕�dŚƌŽƵŐŚ�dŚĞ�ZĞŐƵůĂƟŽŶ�KĨ���EE�Ϯ��
'ĞŶĞ

^h:�d��^�<,�

dŽŬǇŽ�DĞĚŝĐĂů�ĂŶĚ��ĞŶƚĂů�hŶŝǀĞƌƐŝƚǇ��ŵĂŝů͗�ƐũϮƐĂŬŚĂΛŐŵĂŝů͘ĐŽŵ

DĞƚĂƐƚĂƐŝƐ� ŝƐ� ĂƐƐŽĐŝĂƚĞĚ� ǁŝƚŚ� ƉŽŽƌ� ƉƌŽŐŶŽƐŝƐ� ŝŶ� ĐĂŶĐĞƌƐ͘� �ǆŽƐŽŵĞƐ�
ĂƌĞ� ŶĂŶŽƐŝǌĞĚ� ;ϯϬͲϭϮϬŶŵͿ� ĚŝĂŵĞƚĞƌ� ǀĞƐŝĐůĞƐ� ŽĨ� ĞŶĚŽƐŽŵĂů� ŽƌŝŐŝŶ�
ƚŚĂƚ�ĂƌĞ�ƌĞůĞĂƐĞĚ�ŝŶ�Ăůů�ďŝŽůŽŐŝĐĂů�ŇƵŝĚƐ�ŝŶĐůƵĚŝŶŐ�ďůŽŽĚ͕�ƵƌŝŶĞ�ĂŶĚ�ŝŶ�
ǀŝƚƌŽ�ĐƵůƚƵƌĞ�ŵĞĚŝƵŵ͘�dŚĞǇ�ĂƌĞ�ƉĂĐŬĞĚ�ǁŝƚŚ�ZE��ĂŶĚ�ƉƌŽƚĞŝŶƐ�ĂŶĚ�ĂƌĞ�
ĞŵĞƌŐŝŶŐ�ĂƐ�ĂŶ� ŝŵƉŽƌƚĂŶƚ�ŵĞĚŝĂƚŽƌ�ŽĨ� ŝŶƚĞƌĐĞůůƵůĂƌ�ĐŽŵŵƵŶŝĐĂƟŽŶ͘�
,ŽǁĞǀĞƌ͕ � ƚŚĞ� ĨƵŶĐƟŽŶ� ŽĨ� ĞǆŽƐŽŵĞƐ� ƌĞŵĂŝŶƐ� ƉŽŽƌůǇ� ƵŶĚĞƌƐƚŽŽĚ� ŝŶ�
ĐĂŶĐĞƌ� ŵĞƚĂƐƚĂƐŝƐ͘� ,ĞƌĞ͕� ǁĞ� ĚĞŵŽŶƐƚƌĂƚĞ� ƚŚĂƚ� ĞǆŽƐŽŵĞƐ� ŝƐŽůĂƚĞĚ�
ďǇ� ƐŝǌĞͲ� ĞǆĐůƵƐŝŽŶ� ĐŚƌŽŵĂƚŽŐƌĂƉŚǇ� ĨƌŽŵ� Ă� ŚŝŐŚůǇ�ŵĞƚĂƐƚĂƟĐ� ŚƵŵĂŶ�
ŽƌĂů� ĐĂŶĐĞƌ� ĐĞůů� ůŝŶĞ͕� ,K�ϯϭϯͲ>D͕� ŝŶĚƵĐĞĚ� ĐĞůů� ŐƌŽǁƚŚ� ƚŚƌŽƵŐŚ� ƚŚĞ�
ĂĐƟǀĂƟŽŶ�ŽĨ��Z<�ĂŶĚ��<d�ĂƐ�ǁĞůů�ĂƐ�ƉƌŽŵŽƚĞĚ�ĐĞůů�ŵŽƟůŝƚǇ�ŽĨ�ƚŚĞ�ƉŽŽƌůǇ�
ŵĞƚĂƐƚĂƟĐ�ĐĂŶĐĞƌ�ĐĞůů�ůŝŶĞ�,K�ϯϭϯͲW͘ �DŝĐƌŽZE��;ŵŝZE�Ϳ�ĂƌƌĂǇ�ĂŶĂůǇƐŝƐ�
ŝĚĞŶƟĮĞĚ� ƚǁŽ� ŽŶĐŽŐĞŶŝĐ� ŵŝZE�Ɛ͕� ŵŝZͲϯϰϮʹϯƉ� ĂŶĚ�ŵŝZͲϭϮϰϲ͕� ƚŚĂƚ�
ǁĞƌĞ�ŚŝŐŚůǇ�ĞǆƉƌĞƐƐĞĚ�ŝŶ�ĞǆŽƐŽŵĞƐ͘�dŚĞƐĞ�ŵŝZE�Ɛ�ǁĞƌĞ�ƚƌĂŶƐĨĞƌƌĞĚ�
ƚŽ�ƉŽŽƌůǇ�ŵĞƚĂƐƚĂƟĐ�ĐĞůůƐ�ďǇ�ĞǆŽƐŽŵĞƐ͕�ǁŚŝĐŚ�ƌĞƐƵůƚĞĚ� ŝŶ� ŝŶĐƌĞĂƐĞĚ�
ĐĞůů�ŵŽƟůŝƚǇ� ĂŶĚ� ŝŶǀĂƐŝǀĞ�ĂďŝůŝƚǇ͘�DŽƌĞŽǀĞƌ͕ �ŵŝZͲϭϮϰϲ� ŝŶĐƌĞĂƐĞĚ� ĐĞůů�
ŵŽƟůŝƚǇ�ďǇ�ĚŝƌĞĐƚůǇ�ƚĂƌŐĞƟŶŐ�ƚŚĞ���EEͬD�����ŽŵĂŝŶ��ŽŶƚĂŝŶŝŶŐ�Ϯ��
;��EE�Ϯ�Ϳ�ŐĞŶĞ͘�dĂŬĞŶ�ƚŽŐĞƚŚĞƌ͕ �ŽƵƌ�ĮŶĚŝŶŐƐ�ƐƵƉƉŽƌƚ�ƚŚĞ�ŵĞƚĂƐƚĂƟĐ�
ƌŽůĞ� ŽĨ� ĞǆŽƐŽŵĞƐ� ĂŶĚ� ĞǆŽƐŽŵĂů� ŵŝZE�Ɛ͕� ǁŚŝĐŚ� ŚŝŐŚůŝŐŚƚƐ� ƚŚĞŝƌ�
ƉŽƚĞŶƟĂů�ĨŽƌ�ĂƉƉůŝĐĂƟŽŶƐ�ŝŶ�ŵŝZE�ͲďĂƐĞĚ�ƚŚĞƌĂƉĞƵƟĐƐ͘
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'ĞŶŽŵŝĐ��ǀŝĚĞŶĐĞ�ĨŽƌ�dǁŽ�WŚǇůŽŐĞŶĞƟĐ�^ƉĞĐŝĞƐ�ĂŶĚ�>ŽŶŐͲ�
dĞƌŵ�WŽƉƵůĂƟŽŶ��ŽƩůĞŶĞĐŬƐ�ŝŶ�ZĞĚ�WĂŶĚĂƐ

z/�K�,hϭ͕Ϯ͕��Z:hE�d,�W�ϭ͕ϮΎ͕�,h/�,KE'�&�Eϭ͕ϯ͕�d/�Ey/�K�D�ϭ͕�Y/ 
th1͕�^,h�/�D�1͕��KE'>/E'��,�E'1͕��/E'�t�E

�ŵĂŝů͗�ĂƌũƵŶƐŵĐƌĨΛŐŵĂŝů͘ĐŽŵ

dŚĞ� ƌĞĚ� ƉĂŶĚĂ� ;�ŝůƵƌƵƐ� ĨƵůŐĞŶƐͿ͕� ĂŶ� ĞŶĚĂŶŐĞƌĞĚ� ,ŝŵĂůĂǇĂͲĞŶĚĞŵŝĐ�
ŵĂŵŵĂů͕� ŚĂƐ� ďĞĞŶ� ĐůĂƐƐŝĮĞĚ� ĂƐ� ƚǁŽ� ƐƵďƐƉĞĐŝĞƐ� Žƌ� � ĞǀĞŶ� � ƚǁŽ��
ƐƉĞĐŝĞƐ�ʹ�ƚŚĞ�,ŝŵĂůĂǇĂŶ�ƌĞĚ�ƉĂŶĚĂ�;�͘�ĨƵůŐĞŶƐͿ�ĂŶĚ�ƚŚĞ��ŚŝŶĞƐĞ�ƌĞĚ�
ƉĂŶĚĂ� ;�ŝůƵƌƵƐ� ƐƚǇĂŶŝͿ� ʹ� ďĂƐĞĚ� ŽŶ� ĚŝīĞƌĞŶĐĞƐ� ŝŶ� ŵŽƌƉŚŽůŽŐǇ� ĂŶĚ�
ďŝŽŐĞŽŐƌĂƉŚǇ͘�,ŽǁĞǀĞƌ͕ �ƚŚŝƐ�ĐůĂƐƐŝĮĐĂƟŽŶ�ŚĂƐ�ƌĞŵĂŝŶĞĚ�ĐŽŶƚƌŽǀĞƌƐŝĂů�
ůĂƌŐĞůǇ� ĚƵĞ� ƚŽ� ůĂĐŬ� ŽĨ� ŐĞŶĞƟĐ� ĞǀŝĚĞŶĐĞ͕� ĚŝƌĞĐƚůǇ� ŝŵƉĂŝƌŝŶŐ� ƐĐŝĞŶƟĮĐ�
ĐŽŶƐĞƌǀĂƟŽŶ� ŵĂŶĂŐĞŵĞŶƚ͘� �ĂƚĂ� ĨƌŽŵ� ϲϱ� ǁŚŽůĞ� ŐĞŶŽŵĞƐ͕� ϰϵ�
zͲĐŚƌŽŵŽƐŽŵĞƐ͕� ĂŶĚ� ϰϵ� ŵŝƚŽĐŚŽŶĚƌŝĂů� ŐĞŶŽŵĞƐ� ƉƌŽǀŝĚĞ� ƚŚĞ� ĮƌƐƚ�
ĐŽŵƉƌĞŚĞŶƐŝǀĞ� ŐĞŶĞƟĐ� ĞǀŝĚĞŶĐĞ� ĨŽƌ� ƐƉĞĐŝĞƐ� ĚŝǀĞƌŐĞŶĐĞ� ŝŶ� ƌĞĚ�
ƉĂŶĚĂƐ͕� ĚĞŵŽŶƐƚƌĂƟŶŐ� ƐƵďƐƚĂŶƟĂů� ŝŶƚĞƌͲƐƉĞĐŝĞƐ� ŐĞŶĞƟĐ� ĚŝǀĞƌŐĞŶĐĞ�
ĨŽƌ�Ăůů�ƚŚƌĞĞ�ŵĂƌŬĞƌƐ�ĂŶĚ�ĐŽƌƌĞĐƟŶŐ�ƐƉĞĐŝĞƐͲ�ĚŝƐƚƌŝďƵƟŽŶ�ďŽƵŶĚĂƌŝĞƐ͘�
�ŽŵďŝŶĞĚ�ǁŝƚŚ�ŵŽƌƉŚŽůŽŐŝĐĂů�ĞǀŝĚĞŶĐĞ͕�ƚŚĞƐĞ�ĚĂƚĂ�ƚŚƵƐ�ĐůĞĂƌůǇ�ĚĞĮŶĞ�
ƚǁŽ�ƉŚǇůŽŐĞŶĞƟĐ�ƐƉĞĐŝĞƐ�ŝŶ�ƌĞĚ�ƉĂŶĚĂƐ͘�tĞ�ĂůƐŽ�ĚĞŵŽŶƐƚƌĂƚĞ�ĚŝīĞƌĞŶƚ�
ĚĞŵŽŐƌĂƉŚŝĐ�ƚƌĂũĞĐƚŽƌŝĞƐ�ŝŶ�ƚŚĞ�ƚǁŽ�ƐƉĞĐŝĞƐ͗��͘�ƐƚǇĂŶŝ�ŚĂƐ�ĞǆƉĞƌŝĞŶĐĞĚ�
ƚǁŽ�ƉŽƉƵůĂƟŽŶ�ďŽƩůĞŶĞĐŬƐ�ĂŶĚ�ŽŶĞ�ůĂƌŐĞ�ƉŽƉƵůĂƟŽŶ�ĞǆƉĂŶƐŝŽŶ�ŽǀĞƌ�
ƟŵĞ͕�ǁŚĞƌĞĂƐ��͘�ĨƵůŐĞŶƐ�ŚĂƐ�ĞǆƉĞƌŝĞŶĐĞĚ�ƚŚƌĞĞ�ďŽƩůĞŶĞĐŬƐ�ĂŶĚ�ŽŶĞ�
ǀĞƌǇ� ƐŵĂůů� ĞǆƉĂŶƐŝŽŶ͕� ƌĞƐƵůƟŶŐ� ŝŶ� ǀĞƌǇ� ůŽǁ� ŐĞŶĞƟĐ� ĚŝǀĞƌƐŝƚǇ͕ � ŚŝŐŚ�
ůŝŶŬĂŐĞ�ĚŝƐĞƋƵŝůŝďƌŝƵŵ͕�ĂŶĚ�ŚŝŐŚ�ŐĞŶĞƟĐ�ůŽĂĚ͘
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&ĂƌŵĞƌƐ͛� WĞƌĐĞƉƟŽŶƐ� ŽĨ� ĂŶĚ� �ĚĂƉƚĂƟŽŶƐ� ƚŽ� �ŚĂŶŐŝŶŐ�
�ůŝŵĂƚĞ�ŝŶ�ƚŚĞ�DĞůĂŵĐŚŝ�sĂůůĞǇ�ŽĨ�EĞƉĂů

E�E/�D�/z��^h:�<,hϭ͕ϮΎ͕�^�/>�^,�Z�E:/d<�Zϭ͕ϯ͕�Z��/E�Z�:�
E/Z�h>�4͕ �,�Z�d�<͘�WK<,�Z�>4͕��/�dZ/�,�^�,D/�dͲ�sK'dϭ͕ϯ͕ϱ͕�

:/�E�,h�yhϭ͕ϯ

1�ĞŶƚƌĞ�ĨŽƌ�DŽƵŶƚĂŝŶ��ĐŽƐǇƐƚĞŵ�^ƚƵĚŝĞƐ͕�<ƵŶŵŝŶŐ�/ŶƐƟƚƵƚĞ�ŽĨ��ŽƚĂŶǇ�
�ŚŝŶĞƐĞ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ 

ϮhŶŝǀĞƌƐŝƚǇ�ŽĨ��ŚŝŶĞƐĞ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͕��ĞŝũŝŶŐ�ϭϬϬϬϰϵ͕��ŚŝŶĂ�
3tŽƌůĚ��ŐƌŽĨŽƌĞƐƚƌǇ��ĞŶƚƌĞ͕��ĂƐƚ�ĂŶĚ��ĞŶƚƌĂů��ƐŝĂ͕�<ƵŶŵŝŶŐ͕��ŚŝŶĂ�

4,�>s�d�^�^ǁŝƐƐ�/ŶƚĞƌĐŽŽƉĞƌĂƟŽŶ͕�>ĂůŝƚƉƵƌŶ�EĞƉĂů 
ϱDŽƵŶƚĂŝŶ�^ŽĐŝĞƟĞƐ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ͕�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ĞŶƚƌĂů��ƐŝĂ͕�

�ŝƐŚŬĞŬ͕�<ǇƌŐǇǌ�ZĞƉƵďůŝĐ 
�ŵĂŝů͗�ŶĂŶƵ͘ƐƵũĂŬŚƵΛŐŵĂŝů͘ĐŽŵ

<ŶŽǁůĞĚŐĞ� ŽĨ� ĨĂƌŵĞƌƐ͛� ƉĞƌĐĞƉƟŽŶƐ� ŽĨ� ĂŶĚ� ĂĚĂƉƚĂƟŽŶƐ� ƚŽ� ĐůŝŵĂƚĞ�
ĐŚĂŶŐĞ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ŝŶĨŽƌŵ�ƉŽůŝĐŝĞƐ�ĂĚĚƌĞƐƐŝŶŐ�ƚŚĞ�ƌŝƐŬ�ŽĨ�ĐůŝŵĂƚĞ�
ĐŚĂŶŐĞ� ƚŽ� ĨĂƌŵĞƌƐ͘� dŚŝƐ� ĐĂƐĞ� ƐƚƵĚǇ� ĞǆƉůŽƌĞĚ� ƚŚŽƐĞ� ŝƐƐƵĞƐ� ŝŶ� ƚŚĞ�
DĞůĂŵĐŚŝ�sĂůůĞǇ�ŽĨ�EĞƉĂů� ƚŚƌŽƵŐŚ�Ă� ƐƵƌǀĞǇ�ŽĨ� ϯϲϱ�ŚŽƵƐĞŚŽůĚƐ� ĂŶĚ�
ĨŽĐƵƐ�ŐƌŽƵƉ�ĚŝƐĐƵƐƐŝŽŶƐ�ŝŶ�ϲ�ĐŽŵŵƵŶŝƟĞƐ�ƵƐŝŶŐ�Ă��ŽŵŵƵŶŝƚǇͲ�ĂƐĞĚ�
ZŝƐŬ�^ĐƌĞĞŶŝŶŐ�dŽŽůʹ�ĚĂƉƚĂƟŽŶ�ĂŶĚ�>ŝǀĞůŝŚŽŽĚƐ�;�Zŝ^d�>Ϳ͘��ŶĂůǇƐŝƐ�ŽĨ�
ĐůŝŵĂƚĞ� ƚƌĞŶĚƐ� ŝŶ� ƚŚĞ� ƐƚƵĚǇ� ĂƌĞĂ� ĨŽƌ� ϭϵϳϵʹϮϬϬϵ� ƐŚŽǁĞĚ� ƚŚĂƚ�ŵĞĂŶ�
ĂŶŶƵĂů� ƚĞŵƉĞƌĂƚƵƌĞƐ� ƌŽƐĞ�ďǇ� ϭ͘ϬϮƵ�� ĂŶĚ� ƚŚĞ� ĨƌĞƋƵĞŶĐǇ�ŽĨ� ĚƌŽƵŐŚƚ�
ŝŶĐƌĞĂƐĞĚ� ŵĞĂƐƵƌĂďůǇ� ĂŌĞƌ� ϮϬϬϯ͘� &ĂƌŵĞƌƐ� ƌĞƉŽƌƚĞĚ� ŝŶĐƌĞĂƐĞƐ� ŝŶ��
ĐƌŽƉ�ƉĞƐƚƐ͕�ŚĂŝůƐƚŽƌŵƐ͕�ůĂŶĚƐůŝĚĞƐ͕�ŇŽŽĚƐ͕�ƚŚƵŶĚĞƌƐƚŽƌŵƐ͕�ĂŶĚ�ĞƌƌĂƟĐ�
ƉƌĞĐŝƉŝƚĂƟŽŶ� ĂƐ� ĐůŝŵĂƚĞͲƌĞůĂƚĞĚ� ŚĂǌĂƌĚƐ� ĂīĞĐƟŶŐ� ĂŐƌŝĐƵůƚƵƌĞ͘� dŚĞǇ�
ƌĞƐƉŽŶĚĞĚ�ŝŶ�Ă�ǀĂƌŝĞƚǇ�ŽĨ�ǁĂǇƐ�ŝŶĐůƵĚŝŶŐ�ĐŚĂŶŐŝŶŐ�ĨĂƌŵŝŶŐ�ƉƌĂĐƟĐĞƐ͕�
ƐĞůůŝŶŐ�ůŝǀĞƐƚŽĐŬ͕�ŵŝůŬ͕�ĂŶĚ�ĞŐŐƐ͕�ĂŶĚ�ĞŶŐĂŐŝŶŐ�ŝŶ�ĚĂŝůǇ�ǁĂŐĞ�ůĂďŽƌ�ĂŶĚ�
ƐĞĂƐŽŶĂů�ůĂďŽƌ�ŵŝŐƌĂƟŽŶ͘�tŝƚŚ�ŵŽƌĞ�ĞĸĐŝĞŶƚ�ƐƵƉƉŽƌƚ�ĂŶĚ�ƉůĂŶŶŝŶŐ͕�
ƐŽŵĞ�ŽĨ�ƚŚĞƐĞ�ŵĞĂƐƵƌĞƐ�ĐŽƵůĚ�ďĞ�ĂĚũƵƐƚĞĚ�ƚŽ�ďĞƩĞƌ�ŵĞĞƚ�ĐƵƌƌĞŶƚ�ĂŶĚ�
ĨƵƚƵƌĞ�ƌŝƐŬƐ�ĨƌŽŵ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ͘

<ĞǇǁŽƌĚƐ͗��ůŝŵĂƚĞ�ĐŚĂŶŐĞ͕��Zŝ^d�>͕��ĚĂƉƚĂƟŽŶ�ƐƚƌĂƚĞŐŝĞƐ͕�DĞůĂŵĐŚŝ�
sĂůůĞǇ
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LEAD 009

^ǇŶĞƌŐŝƐƟĐ�/ŶƚĞƌĂĐƟŽŶ�ďĞƚǁĞĞŶ��ƵǆŝŶ�ĂŶĚ��ƌĂƐƐŝŶŽƐƚĞƌŽŝĚ�
ŝŶ��ƌĂďŝĚŽƉƐŝƐ�'ƌŽǁƚŚ

WhE��D�z��D�,�Z:�E

'н&ůĂƐ�>ŝĨĞ�^ĐŝĞŶĐĞƐ͕�^ĞŽƵů͕�<ŽƌĞĂ��ŵĂŝů͗�ƉƵŶĂŵĂǇĂΛŐŵĂŝů͘ĐŽŵ

dŚĞ�ŽƉƟŵĂů�ƋƵĂŶƟƚǇ�ŽĨ�ŚŽƌŵŽŶĞ�ŝƐ�ŽďůŝŐĂƚŽƌǇ�ĨŽƌ�ƚŚĞ�ƉƌŽƉĞƌ�ŐƌŽǁƚŚ�
ĂŶĚ� ĚĞǀĞůŽƉŵĞŶƚ� ŽĨ� ĂŶŝŵĂů� ĂŶĚ� ƉůĂŶƚ͕� ŚŽǁĞǀĞƌ͕ � ƚŽŽ� � ůŽǁ� � Žƌ� � ƚŽŽ��
ŚŝŐŚ� ůĞǀĞů� ŽĨ� ŚŽƌŵŽŶĞ� ŽŌĞŶ� ƌĞƐƵůƚƐ� ŝŶ� ĚĞƚƌŝŵĞŶƚĂů� � ĞīĞĐƚƐ͘� � �ƵǆŝŶ�
ĂŶĚ� ďƌĂƐƐŝŶŽƐƚĞƌŽŝĚ� ;�ZͿ� ĂƌĞ� ƚǁŽ� ĞƐƐĞŶƟĂů� ƉŚǇƚŽŚŽƌŵŽŶĞƐ� ĨŽƌ� ƚŚĞ�
ĨƵŶĚĂŵĞŶƚĂů� ƉƌŽĐĞƐƐĞƐ� ŝŶ� ƉůĂŶƚƐ� ŝŶĐůƵĚŝŶŐ� ĐĞůů� ĞůŽŶŐĂƟŽŶ͕� ĚŝǀŝƐŝŽŶ͕�
ĂŶĚ�ĚŝīĞƌĞŶƟĂƟŽŶ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞ�ƵŶĚĞƌůǇŝŶŐ�ŵĞĐŚĂŶŝƐŵ�ŽĨ�ƐǇŶĞƌŐŝƐŵ�
ďĞƚǁĞĞŶ�ĂƵǆŝŶ�ĂŶĚ��Z�ĂƌĞ�ǇĞƚ�ƚŽ�ďĞ�ƵŶĚĞƌƐƚŽŽĚ͘�tŝƚŚ�ƚŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�
ƌĞƐƵůƚƐ� ĨŽƵŶĚŝŶŐ� ƵůůŝǀĞƌϭ� ;ŐƵůϭͿ� ŵƵƚĂŶƚ� ƚŚĂƚ� ĞǆŚŝďŝƚĞĚ� ϯ͘ϱͲĨŽůĚƐ�
ŝŶĐƌĞĂƐĞĚ�ŚǇƉŽĐŽƚǇů�ůĞŶŐƚŚ�ĐŽŵƉĂƌĞĚ�ƚŽ�ǁŝůĚ�ƚǇƉĞ�;tdͿ��ƌĂďŝĚŽƉƐŝƐ͕�/�
ƉƌĞƐĞŶƚ�ƚŚĞ�ŵĞĐŚĂŶŝƐŵ�ŽĨ�ƐǇŶĞƌŐŝƐƟĐ�ŝŶƚĞƌĂĐƟŽŶ�ďĞƚǁĞĞŶ�ĂƵǆŝŶ�ĂŶĚ�
�ZƐ͘� KƵƌ� ŵŽůĞĐƵůĂƌ� ŐĞŶĞƟĐƐ� ĂŶĚ� ďŝŽĐŚĞŵŝĐĂů� ĂŶĂůǇƐŝƐ� ƉƌŽǀĞĚ� ƚŚĂƚ�
ĂŶ�ĞŶŚĂŶĐĞĚ�ůĞǀĞů�ŽĨ�ĂƵǆŝŶ�ĂŶĚ��Z�ŐĞŶĞƌĂƚĞĚ�ďǇ�ŵƵƚƵĂů�ƐƟŵƵůĂƟŽŶ�
ŽĨ�ďŝŽƐǇŶƚŚĞƐŝƐ� ŝƐ� ƚŚĞ�ƵŶĚĞƌůǇŝŶŐ�ďŝŽĐŚĞŵŝĐĂů� ƌĞĂƐŽŶ� ĨŽƌ� ƚŚĞ�ƵŶŝƋƵĞ�
ƉŚĞŶŽƚǇƉĞ� ŽĨ� ŐƵůϭͬƐƵƌϮͲϳ� ďĂƐĞĚ� ŽŶ� ĨŽůůŽǁŝŶŐ� ĮŶĚŝŶŐƐ͘� &ŝƌƐƚ͕� ƚŚĞ�
ĞŶĚŽŐĞŶŽƵƐ��Z�ůĞǀĞůƐ�ǁĞƌĞ�ŝŶĐƌĞĂƐĞĚ�ĂŶĚ�Ă�ůŽŶŐ�ŚǇƉŽĐŽƚǇů�ƉŚĞŶŽƚǇƉĞ�
ǁĂƐ�ŵĂƐŬĞĚ�ŝŶ�Ă�ĚŽƵďůĞ�ŵƵƚĂŶƚ�ŐƵůϭ�ĚǁĂƌĨϰͲϭ�;ĚǁĨϰͲϭͿ�;�t&ϰ�ĞŶĐŽĚĞƐ�
ƚŚĞ� ƌĂƚĞ� ĚĞƚĞƌŵŝŶŝŶŐ� ĞŶǌǇŵĞ� ŝŶ� �Z� ďŝŽƐǇŶƚŚĞƐŝƐͿ͘� ^ĞĐŽŶĚ͕� ŐƵůϭͬ
ƐƵƌϮͲϳ�ŚĂĚ�ϭ͘ϲͲĨŽůĚƐ�ŐƌĞĂƚĞƌ�/���ůĞǀĞůƐ�ĐŽŵƉĂƌĞĚ�ƚŽ�ǁŝůĚͲƚǇƉĞ�;tdͿ͕�
ďƵƚ� ƚŚĞ�ĚĞŐƌĞĞ�ŽĨ� ŝŶĐƌĞĂƐĞ�ǁĂƐ� ůŽǁĞƌ�ƚŚĂŶ�ŽƚŚĞƌ�ƐƵƌϮ�ĂůůĞůĞƐ�ǁŚŝĐŚ�
ŚĂĚ� ƵƉƚŽ� ϰ͘ϮͲĨŽůĚƐ͘� /ŶĐƌĞĂƐĞĚ� /��� ŝŶĚƵĐĞĚ� �Z� ďŝŽƐǇŶƚŚĞƐŝƐ� ƚŚƌŽƵŐŚ�
ƚƌĂŶƐĐƌŝƉƟŽŶĂů�ŝŶĚƵĐƟŽŶ�ŽĨ��t&ϰ͘�dŚŝƌĚ͕�ďƌĂƐƐŝŶŽůŝĚĞ�;�>Ϳ�ƚƌĞĂƚŵĞŶƚ�
ŝŶĐƌĞĂƐĞĚ� /��� ďŝŽƐǇŶƚŚĞƐŝƐ� ƚŚƌŽƵŐŚ� ƐƟŵƵůĂƟŶŐ� ƚƌĂŶƐĐƌŝƉƟŽŶ� ŽĨ�
ĂƵǆŝŶ�ďŝŽƐǇŶƚŚĞƟĐ�ŐĞŶĞƐ͕��zWϳϵ�Ϯ�ĂŶĚ��^�ϭ͘�&ŽƵƌƚŚ͕�ŽŶůǇ�ĐŽŵďŝŶĞĚ�
ĂƉƉůŝĐĂƟŽŶ�ŽĨ�ďŽƚŚ�ĂƵǆŝŶ�ĂŶĚ��>�ƌĞƐƵůƚĞĚ�ŝŶ�ŚǇƉŽĐŽƚǇů� ůĞŶŐƚŚ�ŽĨ�td�
ďĞŝŶŐ�ĞƋƵĂů�ƚŽ�ŐƵůϭͬƐƵƌϮͲϳ͕�ďƵƚ�ŶŽƚ�ďǇ�ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�ĂůŽŶĞ͘
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LEAD 010

^Žŝů� EƵƚƌŝĞŶƚ� sĂƌŝĂďŝůŝƚǇ� ĂŶĚ� ^ŝƚĞͲ^ƉĞĐŝĮĐ� EƵƚƌŝĞŶƚ�
DĂŶĂŐĞŵĞŶƚ�ŝŶ�ZŝĐĞ�ĨŽƌ�ĂŶ�/ŶƚĞŶƐŝǀĞ�ZŝĐĞͲ�ĂƐĞĚ��ƌŽƉƉŝŶŐ�
^ǇƐƚĞŵ�ŝŶ�tĞƐƚĞƌŶ�&ŽŽƚŚŝůůƐ�ŽĨ�EĞƉĂů

^�EdK^,�D�Z�,�dd�͕�^<�^�,

�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚ�hŶŝǀĞƌƐŝƚǇ͕�EĞƉĂů

/ŶĐƌĞĂƐĞĚ� ƌŝĐĞ� ƉƌŽĚƵĐƟŽŶ� ŝƐ� ƌĞƋƵŝƌĞĚ� ƚŽ�ŵĞĞƚ� ƌŝƐŝŶŐ� ĚĞŵĂŶĚƐ͕� ďƵƚ�
ĂĚĚŝƟŽŶĂů�ƉƌŽĚƵĐƟŽŶ�ƐŚŽƵůĚ�ĐŽŵĞ�ĨƌŽŵ�ƚŚĞ�ƐƵƐƚĂŝŶĂďůĞ�ŝŶƚĞŶƐŝĮĐĂƟŽŶ�
ŽĨ� ĞǆŝƐƟŶŐ� ĨĂƌŵůĂŶĚƐ� ƚŽ� ŵŝŶŝŵŝǌĞ� ƚŚĞ� ƵŶĚĞƐŝƌĂďůĞ� ĞīĞĐƚƐ� ƚŽ� ƚŚĞ�
ĞŶǀŝƌŽŶŵĞŶƚ͘�EŝƚƌŽŐĞŶ�;EͿ͕�ƉŚŽƐƉŚŽƌƵƐ� ;WͿ�ĂŶĚ�ƉŽƚĂƐƐŝƵŵ�ŽŵŝƐƐŝŽŶ�
ƉůŽƚ�ĞǆƉĞƌŝŵĞŶƚ�ŝŶ�ƌŝĐĞ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ŽŶ�ϯϲ�ĨĂƌŵĞƌƐ͛�ĮĞůĚ�ĚƵƌŝŶŐ�ϮϬϭϭ�
ĂŶĚ�ϮϬϭϮ�ŝŶ�EĂǁĂůƉĂƌĂƐŝ�ĚŝƐƚƌŝĐƚ�ŽĨ�EĞƉĂů�ƚŽ�ƋƵĂŶƟĨǇ�ƚŚĞ�ŝŶĚŝŐĞŶŽƵƐ�
ŶƵƚƌŝĞŶƚ� ƐƵƉƉůǇ� ;/E^Ϳ� ĂŶĚ� ĨŽƌŵƵůĂƟŽŶ� ŽĨ� ƐŝƚĞ� ƐƉĞĐŝĮĐ� ŶƵƚƌŝĞŶƚ�
ŵĂŶĂŐĞŵĞŶƚ�;^^EDͿ�ŶƵƚƌŝĞŶƚ�ĚŽƐĞ͕�ĂŶĚ�^^ED�ĚŽƐĞ�ǁĂƐ�ĨŽƌŵƵůĂƚĞĚ�
ĂŶĚ�ĞǀĂůƵĂƚĞĚ�ŽŶ�ƐĞǀĞŶ�ĨĂƌŵĞƌƐ͛�ĮĞůĚ�ĚƵƌŝŶŐ�ϮϬϭϯ͘�E�ĂƉƉůŝĐĂƟŽŶ�ƌĂƚĞƐ�
ǁĞƌĞ� ĨƵƌƚŚĞƌ�ĮŶĞͲ� ƚƵŶĞĚ�ďǇ�ĂƉƉůǇŝŶŐ�E� ĨĞƌƟůŝǌĞƌ�ďĂƐĞĚ�ŽŶ� ƚŚĞ� ĐƌŽƉ�
ŶƵƚƌŝĞŶƚ�ƐƚĂƚƵƐ�ĂŶĚ�ĐƌŽƉ�ĚĞŵĂŶĚ�ƵƐŝŶŐ�Ă�ůĞĂĨ�ĐŽůŽƌ�ĐŚĂƌƚ�;>��Ϳ͘�zŝĞůĚ�
ƌĞƐƉŽŶƐĞƐ�ƚŽ�ĨĞƌƟůŝǌĞƌ�ĂƉƉůŝĐĂƟŽŶ�ĨŽůůŽǁĞĚ�ƚŚĞ�ŽƌĚĞƌ�ŽĨ�E�х�х�W�ш�<͘�
DĞĂŶ�ŐƌĂŝŶ�ǇŝĞůĚƐ�ŝŶ�ƚŚĞ�ŶƵƚƌŝĞŶƚ�ŽŵŝƐƐŝŽŶ�ƉůŽƚƐ�ŝŶĐƌĞĂƐĞĚ�ŝŶ�ƚŚĞ�ŽƌĚĞƌ�
ŽĨ�Ϭ�ŬŐ�E�ŚĂͲϭ�;ϯ͘ϲϯ�ƚ�ŚĂͲϭͿ�ф�ф�Ϭ�ŬŐ�W�ŚĂͲϭ�;ϰ͘ϴϭ�ƚ�ŚĂͲϭͿ�ч�Ϭ�ŬŐ�<�ŚĂͲϭ�
;ϰ͘ϴϮ�ƚ�ŚĂͲϭͿ�ĂŶĚ�ƚŚĞ�ƌĞƐƵůƚĂŶƚ�ŝŶĚŝŐĞŶŽƵƐ�E͕�W�ĂŶĚ�<�ƐƵƉƉůǇŝŶŐ�ĐĂƉĂĐŝƚǇ�
ŽĨ�ƚŚĞ�ƐŽŝů�ǁĞƌĞ�ϱϯ͕�Ϯϵ�ĂŶĚ�ϴϰ�ŬŐ�ŚĂͲϭ͘�tŝƚŚ�ƚŚĞ�^^ED�ĂƉƉƌŽĂĐŚ͕�ƌŝĐĞ�
ǇŝĞůĚ�ŝŶĐƌĞĂƐĞĚ�ďǇ�ϯϳй�;ϭ͘ϳϯ�ƚ�ŚĂͲϭͿ�ƚŚĂŶ�ƚŚĞ�ĐƵƌƌĞŶƚ�ĨĂƌŵĞƌƐ͛�ĨĞƌƟůŝƚǇ�
ŵĂŶĂŐĞŵĞŶƚ� ƉƌĂĐƟĐĞ� ;&&WͿ͘� ^^ED� ŚĂƌŵŽŶŝǌĞĚ� ƵƉƚĂŬĞ� ŽĨ� ŵĂũŽƌ�
ŶƵƚƌŝĞŶƚƐ͕� ŝŶĐƌĞĂƐĞĚ� ƉĂŶŝĐůĞ� ŶƵŵďĞƌƐ͕� ĚĞĐƌĞĂƐĞĚ� ŝŶĞīĞĐƟǀĞ� ƟůůĞƌƐ͕�
ĂŶĚ� ŝŶĐƌĞĂƐĞĚ� ƚŚŽƵƐĂŶĚ�ŐƌĂŝŶ�ǁĞŝŐŚƚ͘� ^^ED�ƐŝŐŶŝĮĐĂŶƚůǇ�ĚĞĐƌĞĂƐĞĚ�
ĂǀĞƌĂŐĞ�E�ĂƉƉůŝĐĂƟŽŶ�ƌĂƚĞ�ďǇ�ϰй�ĂŶĚ�WϮKϱ�ĂƉƉůŝĐĂƟŽŶ�ďǇ�Ϯϴй�ǁŚŝůĞ�
<ϮK�ĂƉƉůŝĐĂƟŽŶ�ƌĂƚĞ�ŝŶĐƌĞĂƐĞĚ�ďǇ�ϴϬй�ĂŶĚ�ŝŶĐƌĞĂƐĞĚ�ǇŝĞůĚ�ďǇ�ϲй�ĂƐ�
ĐŽŵƉĂƌĞĚ� ƚŽ� ƌĞĐŽŵŵĞŶĚĞĚ� EW<͘� &ƵƌƚŚĞƌ͕ � >��� ŝŵƉƌŽǀĞĚ� ƚŚĞ� ŐƌĂŝŶ�
ǇŝĞůĚ�ďǇ�ϱй�;ϯϭϬ�ŬŐ�ŚĂͲϭͿ�ǁŝƚŚ�ƚŚĞ�ƐĂŵĞ�ĂŵŽƵŶƚ�ŽĨ�E�ĂƉƉůŝĐĂƟŽŶ͘�/ƚ�
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ƐŚŽǁƐ�^^ED�ĂŶĚ�>���ĂƌĞ�ƚŚĞ�ĂƉƉƌŽƉƌŝĂƚĞ�E�ŵĂŶĂŐĞŵĞŶƚ�ƐƚƌĂƚĞŐŝĞƐ͕�
ǁŚŝůĞ�ĂƉƉƌŽƉƌŝĂƚĞ�<�ŵĂŶĂŐĞŵĞŶƚ�ƐƚƌĂƚĞŐŝĞƐ�ĂƌĞ�ƵƌŐĞŶƚůǇ�ƌĞƋƵŝƌĞĚ�ƚŽ�
ŵĂŝŶƚĂŝŶ�ƚŚĞ�<�ĐŽŶƚĞŶƚ�ŽĨ�ƚŚĞ�ƐŽŝů͘

<ĞǇǁŽƌĚƐ͗�/ŶĚŝŐĞŶŽƵƐ�ŶƵƚƌŝĞŶƚ�ƐƵƉƉůǇ͕ �EŝƚƌŽŐĞŶ�ƵƐĞ͕�EƵƚƌŝĞŶƚ�ƵƉƚĂŬĞ͕�
^ŝƚĞͲƐƉĞĐŝĮĐ�ŶƵƚƌŝĞŶƚ�ŵĂŶĂŐĞŵĞŶƚ

LEAD 011

�ŝƌĐƵůĂƌ��ĐŽŶŽŵǇ�ĂŶĚ�tĂƐƚĞ�DĂŶĂŐĞŵĞŶƚ�ŝŶ�EĞƉĂů

<�^,�s�W�Z�:h>z

hŶŝƚĞĚ�EĂƟŽŶƐ�hŶŝǀĞƌƐŝƚǇ͕�sŝ�Ͳ�z�>���ŽŶŶ͕�'ĞƌŵĂŶǇ 
�ŵĂŝů͗�ƉĂƌĂũƵůǇΛǀŝĞ͘ƵŶƵ͘ĞĚƵ

KǀĞƌŇŽǁŝŶŐ� ůĂŶĚĮůůƐ͕� ƐƚƌĞĞƚƐ� ĨƵůů� ŽĨ� ŐĂƌďĂŐĞ͕� ĨŽƵů� ƐŵĞůůƐ͕� ĂŶĚ� ďĂĚ�
ƐŝŐŚƚƐ�ĂƌĞ�ƌĞŐƵůĂƌ�ƉŚĞŶŽŵĞŶĂ�ĨŽƌ�<ĂƚŚŵĂŶĚƵ͘�tŚŝůĞ�ƚŚĞ�ĚĞďĂƚĞ�ĂŶĚ�
ĮŶŐĞƌ�ƉŽŝŶƟŶŐ�ĂŵŽŶŐ� ƐƚĂŬĞŚŽůĚĞƌƐ� ŐŽĞƐ�ŽŶ� ĨŽƌ�ĚĞĐĂĚĞƐ͕� ůŝƩůĞƐ�ŚĂƐ�
ďĞĞŶ�ĚŽŶĞ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ƐĐŝĞŶƟĮĐĂůůǇ�ǁŚǇ�ǁĂƐƚĞ�ŵĂŶĂŐĞŵĞŶƚ�ŝƐƐƵĞƐ�
ƉĞƌƐŝƐƚ͘��ĞƐŝĚĞƐ�ĚŝƌĞĐƚ�ŚĞĂůƚŚ�ĂŶĚ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ŝŵƉĂĐƚƐ�ŽĨ�ƉŽůůƵƟŽŶ͕�
ƚŚĞ�ƌĞƉƵƚĂƟŽŶ�ŽĨ�͚ƉŽůůƵƚĞĚ�ĐŝƚǇ͛�ĐĂŶ�ĂůƐŽ�ŚĂǀĞ�ĐŽŶƐĞƋƵĞŶĐĞƐ�ĨŽƌ�ƚŚĞ�
ƚŽƵƌŝƐŵͲďĂƐĞĚ� ĞĐŽŶŽŵǇ� ŽĨ�EĞƉĂů͘� ͞�� ĐŝƌĐƵůĂƌ� ĞĐŽŶŽŵǇ� ŝƐ� ďĂƐĞĚ� ŽŶ�
ƚŚĞ�ƉƌŝŶĐŝƉůĞƐ�ŽĨ�ĚĞƐŝŐŶŝŶŐ�ŽƵƚ�ǁĂƐƚĞ�ĂŶĚ�ƉŽůůƵƟŽŶ͕�ŬĞĞƉŝŶŐ�ƉƌŽĚƵĐƚƐ�
ĂŶĚ�ŵĂƚĞƌŝĂůƐ�ŝŶ�ƵƐĞ͕�ĂŶĚ�ƌĞŐĞŶĞƌĂƟŶŐ�ŶĂƚƵƌĂů�ƐǇƐƚĞŵƐ͘͟ �dŚĞ�ĚƌĞĂĚĨƵů�
ǁĂƐƚĞ�ŵĂŶĂŐĞŵĞŶƚ�ƐŝƚƵĂƟŽŶ�ŝŶ�EĞƉĂů�ŝƐ�Ă�ƌĞƐƵůƚ�ŽĨ�ĨĂŝůŝŶŐ�ƚŽ�ĂĚĚƌĞƐƐ�
ƚŚĞ�ƉƌŽďůĞŵ�ĞĂƌůǇ�ŽŶ͘�dŚŝƐ�ĐŽƵůĚ�ƌĞƉĞĂƚ�ĂŐĂŝŶ�ŝŶ�ƚŚĞ�ĨƵƚƵƌĞ�ǁŝƚŚ�ƐĞǀĞƌĂů�
ŶĞǁ� ƉƌŽĚƵĐƚ� ƐƚƌĞĂŵƐ� ĞŶƚĞƌŝŶŐ� ƚŚĞ� ĚĞǀĞůŽƉŝŶŐ� ŵĂƌŬĞƚ͘� /ŶĐƌĞĂƐŝŶŐ�
ĂŵŽƵŶƚ�ŽĨ�ƉĂĐŬĂŐŝŶŐ�ŵĂƚĞƌŝĂůƐ�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ŐƌŽǁŝŶŐ�ƵƐĞ�ŽĨ�ĞůĞĐƚƌŝĐĂů�
ĂŶĚ� ĞůĞĐƚƌŽŶŝĐ� ƉƌŽĚƵĐƚƐ͕� ĞůĞĐƚƌŝĐ� ǀĞŚŝĐůĞƐ͕� ƐŽůĂƌ� ƉŚŽƚŽǀŽůƚĂŝĐ� ƉĂŶĞůƐ�
ĂƌĞ� ĨĞǁ�ŽĨ� ƚŚĞ� ĞǆĂŵƉůĞƐ͘� dŚĞǇ�ƉŽƐĞ�ŶĞǁ� ĐŚĂůůĞŶŐĞƐ� ƚŽ� ƚŚĞ� ĂůƌĞĂĚǇ�
ƉŽŽƌ� ǁĂƐƚĞ� ŵĂŶĂŐĞŵĞŶƚ� ƐŝƚƵĂƟŽŶ͕� ďƵƚ� Ăƚ� ƚŚĞ� ƐĂŵĞ� ƟŵĞ͕� ŽīĞƌ�
ŽƉƉŽƌƚƵŶŝƟĞƐ�ƚŽ�ŵĂŬĞ�ƵƐĞ�ŽĨ�ƚŚĞ�ǀĂůƵĂďůĞ�ŵĂƚĞƌŝĂů�ƌĞƐŽƵƌĐĞƐ�ŝŶ�ƚŚĞƐĞ�
ƉƌŽĚƵĐƚ�ƐƚƌĞĂŵƐ͘���ŐŽŽĚ�ƉůĂĐĞ�ƚŽ�ƐƚĂƌƚ�ǁŝůů�ďĞ�ƚŽ�ƚĂŬĞ�ŝŶǀĞŶƚŽƌŝĞƐ�ŽĨ�
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ƚŚĞ� ŇŽǁƐ� ĂŶĚ� ƐƚŽĐŬƐ� ŽĨ� ŵĂƚĞƌŝĂůƐ͕� ǁŚŝĐŚ� ǁŝůů� ĂůůŽǁ� ĞƐƟŵĂƟŶŐ� ƚŚĞ�
ƉŽƚĞŶƟĂů�ĨŽƌ�Ă�ĐŝƌĐƵůĂƌ�ĞĐŽŶŽŵǇ�ŝŶ�ƚŚĞ�ĐŽŶƚĞǆƚ�ŽĨ�EĞƉĂů͘�/Ŷ�ƚĞƌŵƐ�ŽĨ�
ƐƵƐƚĂŝŶŝŶŐ�ƌĞƐĞĂƌĐŚ�ĂŶĚ�ĂĐƟŽŶƐ�ŝŶ�ƚŚŝƐ�ĚŽŵĂŝŶ͕�Ă�͚ŬŶŽǁůĞĚŐĞ�ĐĞŶƚĞƌ͛�
ĐĂŶ� ďĞ� ĞŶǀŝƐŝŽŶĞĚ͕� ǁŚŝĐŚ� ǁŝůů� ďƌŝŶŐ� ƚŽŐĞƚŚĞƌ� ŝŶĚƵƐƚƌŝĞƐ͕� ĂĐĂĚĞŵŝĂ͕�
ŐŽǀĞƌŶŵĞŶƚƐ͕� ĂŶĚ� ŶŽŶͲŐŽǀĞƌŶŵĞŶƚ� ĂĐƚŽƌƐ͘� ^ƵĐŚ� ĂŶ� ŝŶŝƟĂƟǀĞ� ĐĂŶ�
ĂůƐŽ�ƐƵƉƉŽƌƚ�ƉŽůŝĐǇ�ŵĂŬĞƌƐ� ŝŶ�ĚĞǀŝƐŝŶŐ�ĞǀŝĚĞŶĐĞͲďĂƐĞĚ�ƉŽůŝĐŝĞƐ�ĨŽƌ�Ă�
ƐƵƐƚĂŝŶĂďůĞ�ǁĂƐƚĞ�ĂŶĚ�ƌĞƐŽƵƌĐĞ�ŵĂŶĂŐĞŵĞŶƚ�ŝŶ�EĞƉĂů͘

LEAD 012

WƌŽũĞĐƚĞĚ�/ŵƉĂĐƚƐ�ŽĨ��ůŝŵĂƚĞ��ŚĂŶŐĞ�ŽŶ�̂ Žŝů��ƌŽƐŝŽŶ�ĂĐƌŽƐƐ�
EĞƉĂů

ZK�<z�d�>�,��,���>

�ŝƐĂƐƚĞƌ�WƌĞǀĞŶƟŽŶ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ͕�<ǇŽƚŽ�hŶŝǀĞƌƐŝƚǇ͕�<ǇŽƚŽ͕�:ĂƉĂŶ�
�ŵĂŝů͗�ƌŽĐŬǇ͘ŝŽĞΛŐŵĂŝů͘ĐŽŵ

dŚŝƐ�ƐƚƵĚǇ�ĂƐƐĞƐƐĞƐ�ƚŚĞ�ƉƌŽũĞĐƚĞĚ� ŝŵƉĂĐƚƐ�ŽĨ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ�ŽŶ�ƐŽŝů�
ĞƌŽƐŝŽŶ� ĂĐƌŽƐƐ� EĞƉĂů� ďǇ� ĐŽŶƐŝĚĞƌŝŶŐ� ƚŚĞ� ĐŚĂŶŐĞ� ŝŶ� ĞƌŽƐŝǀĞ� ƉŽǁĞƌ�����
ŽĨ� ƌĂŝŶĨĂůů͘� ^Žŝů�ĞƌŽƐŝŽŶ� ŝƐ�ĂŶ�ŽŶŐŽŝŶŐ�ŐĞŽŵŽƌƉŚŝĐ�ƉƌŽĐĞƐƐ� ĨŽƌ�ǁŚŝĐŚ�
ƌĂŝŶĨĂůů� ŝƐ�ŽŶĞ�ŽĨ� ƚŚĞ�ĂĐƟǀĞ�ĚƌŝǀĞƌƐ͘� dŚĞ� ƐŝŐŶŝĮĐĂŶƚ�ĞīĞĐƚ�ŽĨ� ĐůŝŵĂƚĞ�
ĐŚĂŶŐĞ�ŽŶ�ƚŚĞ�ƐŽŝů�ĞƌŽƐŝŽŶ�ƉƌŽĐĞƐƐ�ŝƐ�ƉƌŝŵĂƌŝůǇ�ĐŽŶƚƌŽůůĞĚ�ďǇ�ƚŚĞ�ĐŚĂŶŐĞ�
ŝŶ�ƚŚĞ�ĞƌŽƐŝǀĞ�ƉŽǁĞƌ�ŽĨ�ƌĂŝŶĨĂůů�ĚƵĞ�ƚŽ�ǀĂƌŝĂƟŽŶƐ�ŝŶ�ƌĂŝŶĨĂůů�ƉĂƩĞƌŶƐ͕�
ĂŵŽƵŶƚƐ͕�ĂŶĚ�ŝŶƚĞŶƐŝƟĞƐ͘�dŚĞ�ĐƵƌƌĞŶƚ�ƐƚƵĚǇ�ĞǀĂůƵĂƚĞƐ�ƌĂŝŶĨĂůů�ĞƌŽƐŝǀŝƚǇ�
ŽĨ�ƌĞǀŝƐĞĚ�ƵŶŝǀĞƌƐĂů�ƐŽŝů�ůŽƐƐ�ĞƋƵĂƟŽŶ�;Zh^>�Ϳ�ĨŽƌ�ƚŚĞ�ƉĂƐƚ͕�ƉƌĞƐĞŶƚ͕�ĂŶĚ�
ĨƵƚƵƌĞ�ƐĐĞŶĂƌŝŽƐ͘�dĞŶ�'ĞŶĞƌĂů��ŝƌĐƵůĂƟŽŶ�DŽĚĞůƐ�;'�DƐͿ�ǁĞƌĞ�ƵƐĞĚ�
ĨŽƌ� ƚŚĞ� ĂŶĂůǇƐŝƐ� ŽĨ� ƚŚĞ� ĐůŝŵĂƚĞ�ƉƌŽũĞĐƟŽŶ�ƵŶĚĞƌ� ƚǁŽ� ƌĞƉƌĞƐĞŶƚĂƟǀĞ�
ĐŽŶĐĞŶƚƌĂƟŽŶ� ƉĂƚŚǁĂǇƐ� ;Z�WƐ� ϰ͘ϱ� ĂŶĚ� ϴ͘ϱͿ͘� dŚĞ� ƐĞůĞĐƚĞĚ� ǁĂƌŵŝŶŐ�
ƐĐĞŶĂƌŝŽƐ�ĂƌĞ�ŵŽĚĞƌĂƚĞ�ĂŶĚ�ƚŚĞ�ŚŝŐŚĞƐƚ�ǁĂƌŵŝŶŐ�ƐĐĞŶĂƌŝŽƐ�ŽĨ�ƚŚĞ�&ŝŌŚ�
�ŽƵƉůĞĚ�DŽĚĞů�/ŶƚĞƌĐŽŵƉĂƌŝƐŽŶ�WƌŽũĞĐƚ�;�D/WϱͿ͘�dŚŝƐ�ƐƚƵĚǇ�ƉƌŽǀŝĚĞƐ�
ĂŶ�ŽǀĞƌǀŝĞǁ�ŽĨ�ĐŚĂŶŐĞƐ�ŝŶ�ƌĂŝŶĨĂůů�ĞƌŽƐŝǀŝƚǇ�;ƉĂƐƚ͕�ƉƌĞƐĞŶƚ͕�ĂŶĚ�ĨƵƚƵƌĞͿ�
ĂŶĚ�ĚŝƐĐƵƐƐĞƐ�ƚŚĞ�ƉŽƚĞŶƟĂů�ŝŵƉĂĐƚƐ�ŽŶ�ƐŽŝů�ĞƌŽƐŝŽŶ�ĂĐƌŽƐƐ�ƚŚĞ�ĐŽƵŶƚƌǇ͘�
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/ƚ� ŝƐ�ŽďƐĞƌǀĞĚ� ƚŚĂƚ� ƚŚĞ� ƌĂƚĞ�ŽĨ� ĐŚĂŶŐĞ� ŝŶ�ƉƌĞĐŝƉŝƚĂƟŽŶ�ĂŶĚ� ƌĞƐƵůƟŶŐ�
ƌĂŝŶĨĂůů�ĞƌŽƐŝǀŝƚǇ�ŝƐ�ƌĞůĂƟǀĞůǇ�ůĂƌŐĞƌ�ƵŶĚĞƌ�Z�W�ϴ͘ϱ�ƚŚĂŶ�Z�W�ϰ͘ϱ͘��ƵƌŝŶŐ�
ƚŚĞ�ϮϬϳϬƐ�;ϮϬϲϬ�ʹ�ϮϬϴϬͿ͕�ĂŶŶƵĂů�ƉƌĞĐŝƉŝƚĂƟŽŶ�ŝƐ�ƉƌŽũĞĐƚĞĚ�ƚŽ�ŝŶĐƌĞĂƐĞ�
ďǇ�нϴ͘ϭ�й�ƵŶĚĞƌ�Z�W�ϴ͘ϱ͘�dŚĞ�ƐƚƵĚǇ�ƌĞƉŽƌƚƐ�ƚŚĂƚ�ƚŚĞ�ĂŶŶƵĂů�ƌĂŝŶĨĂůů�
ĞƌŽƐŝǀŝƚǇ�ŝƐ�ĞǆƉĞĐƚĞĚ�ƚŽ�ŝŶĐƌĞĂƐĞ�ďǇ�Ϯϳ͘ϴй�ŝŶ�ƚŚĞ�ŚŝŐŚ�ŵŽƵŶƚĂŝŶ͕�ϭϳ͘ϳϲ

й�ŝŶ�ƚŚĞ�ƵƉƉĞƌ�Śŝůů͕�ϭϳ͘ϳй�ŝŶ�ŵŝĚͲŚŝůů͕� �ϭϵ͘ϲϴй�ŝŶ�^ŝǁĂůŝŬ͕�ĂŶĚ�ϭϲ͘ϱй��
ŝŶ�dĞƌĂŝ�ƉůĂŝŶ�ŽĨ�ƚŚĞ�ĐŽƵŶƚƌǇ�ŝŶ�ƚŚĞ�ϮϬϳϬƐ�ƵŶĚĞƌ�Z�W�ϴ͘ϱ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�
ƚŽ� ŚŝƐƚŽƌŝĐĂů� ƟŵĞ� ;ϭϵϲϭͲϭϵϵϬͿ͘� dŚĞ� ĐƵƌƌĞŶƚ� ƐƚƵĚǇ� ŝŶĚŝĐĂƚĞƐ� ƚŚĞ� ƐŽŝů�
ĞƌŽƐŝŽŶ�ǁŝůů�ƌŝƐĞ�ƵŶĚĞƌ�ƚŚĞ�ƐĐĞŶĂƌŝŽ�ŽĨ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ�ŝŶ�ƚŚĞ�ĐŽŵŝŶŐ�
ĚĂǇƐ�ďǇ�ĐŽŶƐŝĚĞƌŝŶŐ�ƚŚĞ�ĞīĞĐƚƐ�ŽĨ�ƚŚĞ�ƌĂŝŶĨĂůů�ĞƌŽƐŝǀŝƚǇ�ĨĂĐƚŽƌ�ŽŶůǇ͘�/Ŷ�
ƌĞĂůŝƚǇ͕ �ŽƚŚĞƌ�ĨĂĐƚŽƌƐ�ƐƵĐŚ�ĂƐ�ƐŽŝů�ƚǇƉĞ͕�ƚŽƉŽŐƌĂƉŚǇ͕ �ĐƌŽƉ�ƐǇƐƚĞŵ͕�ĂŶĚ�
ŵĂŶĂŐĞŵĞŶƚ�ƉƌĂĐƟĐĞƐ�ĞƋƵĂůůǇ�ŝŶŇƵĞŶĐĞ�ƐŽŝů�ĞƌŽƐŝŽŶ͕�ĂŶĚ�ƚŚĞǇ�ĂƌĞ�ĂůƐŽ�
ƋƵŝƚĞ�ĚǇŶĂŵŝĐ͘�dŚĞƌĞĨŽƌĞ͕�ƚŚĞ�ĐŽŵďŝŶĂƟŽŶ�ŽĨ�Ăůů�ƚŚĞƐĞ�ĨĂĐƚŽƌƐ�ĂŶĚ�ƚŚĞ�
ŝŶĐůƵƐŝŽŶ�ŽĨ�ƚŚĞŝƌ�ƉƌŽũĞĐƚĞĚ�ĐŚĂŶŐĞƐ�ŝŶ�ƚŚĞ�ĨƵƚƵƌĞ�ŝƐ�ĐƌƵĐŝĂů͘�/�ďĞůŝĞǀĞ�
ƚŚĞ�ĐƵƌƌĞŶƚ�ĂƐƐĞƐƐŵĞŶƚ�ĐŽƵůĚ�ďĞ�ĂŶ�ŝŶŝƟĂů�ƐƚĞƉ�ĨŽƌ�ƐŽŝů�ŵĂŶĂŐĞƌƐ�ĂŶĚ�
ƉŽůŝĐǇŵĂŬĞƌƐ�ƚŽ�ŝŵƉƌŽǀĞ�ĂŶĚ�ƉůĂŶ�ĨŽƌ�ƐƵƐƚĂŝŶĂďůĞ�ƐŽŝů�ŵĂŶĂŐĞŵĞŶƚ�ŝŶ�
ƚŚĞ�ƉƌĞƐĞŶƚ�ĂŶĚ�ƚŚĞ�ĐŽŵŝŶŐ�ĚĂǇƐ͘

<ĞǇǁŽƌĚƐ͗� �ůŝŵĂƚĞ� ĐŚĂŶŐĞ͕� ZĂŝŶĨĂůů� ĞƌŽƐŝǀŝƚǇ͕ � ZĞƉƌĞƐĞŶƚĂƟǀĞ�
ĐŽŶĐĞŶƚƌĂƟŽŶ�ƉĂƚŚǁĂǇ͕ �ƐŽŝů�ĞƌŽƐŝŽŶ

LEAD PRESENTATIONS
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PRESENTATIONS

�ŝŽĚŝǀĞƌƐŝƚǇ
# represents the poster presentation
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BIOD 001

,ƵŵĂŶͲtŝůĚ�DĂŵŵĂů� �ŽŶŇŝĐƚ� �ůŽŶŐ� ^ĞƟ� ZŝǀĞƌ� �ĂƐŝŶ� ŝŶ�
dĂŶĂŚƵŶ��ŝƐƚƌŝĐƚ͕��ŚŝƚǁĂŶ��ŶŶĂƉƵƌŶĂ�>ĂŶĚƐĐĂƉĞ͕�EĞƉĂů

:�'�E�E�d,���,/<�Z/ϭ͕Ϯ͕��/^,Eh�WZ�^����,�dd�Z�/1͕�d�:�
��,��hZ�d,�W�1

1��ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŽŽůŽŐǇ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�<ŝƌƟƉƵƌ͕ �
<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů 

2�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŽŽůŽŐǇ͕��ŝƌĞŶĚƌĂ�DƵůƟƉůĞ��ĂŵƉƵƐ͕�dƌŝďŚƵǀĂŶ�
hŶŝǀĞƌƐŝƚǇ͕��ŚŝƚǁĂŶ 

�ŵĂŝů͗�ũŶŶĂĚŚŝŬĂƌŝΛŐŵĂŝů͘ĐŽŵ

,ƵŵĂŶͲǁŝůĚůŝĨĞ� ĐŽŶŇŝĐƚ� ;,t�Ϳ� ŝŶǀŝƚĞƐ� ƵŶĚĞƐŝƌĂďůĞ� ŝŶŇƵĞŶĐĞƐ� ŽŶ�
ŚƵŵĂŶ Ɛ͛�ƐŽĐŝĂů͕�ĞĐŽŶŽŵŝĐ�ĂŶĚ�ĐƵůƚƵƌĂů�ůŝĨĞ�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ĚĂŝůǇ�ĂĐƟǀŝƟĞƐ�
ŽĨ�ďŽƚŚ�ŚƵŵĂŶƐ�ĂŶĚ�ǁŝůĚůŝĨĞ͘�/Ŷ�ŚƵŵĂŶͲĚŽŵŝŶĂƚĞĚ�ĂƌĞĂƐ�ůŝŬĞ�̂ ĞƟ�ZŝǀĞƌ�
ďĂƐŝŶ͕�ĐŽŶŇŝĐƚ� ŝƐ�ĐŽŵŵŽŶ�ǁŝƚŚ�ǁŝůĚ�ŵĂŵŵĂůƐ�ƐƵĐŚ�ĂƐ� ůĞŽƉĂƌĚ͕�ǁŝůĚ�
ďŽĂƌ͕ � DƵŶƚũĂĐ͕� ƉŽƌĐƵƉŝŶĞ͕� ĞƚĐ͘� ,ƵŵĂŶͲ� ǁŝůĚ� ŵĂŵŵĂů� ĐŽŶŇŝĐƚ� ǁĂƐ�
ŝŶǀĞƐƟŐĂƚĞĚ�ďǇ�ƵƐŝŶŐ�ϭϭϵ�ƐĞŵŝͲƐƚƌƵĐƚƵƌĞĚ�ƋƵĞƐƟŽŶŶĂŝƌĞƐ�ĂůŽŶŐ�^ĞƟ�
ZŝǀĞƌ�ďĂƐŝŶ� ŝŶ�dĂŶĂŚƵŶ�ĚŝƐƚƌŝĐƚ͕��ŚŝƚǁĂŶ��ŶŶĂƉƵƌŶĂ�>ĂŶĚƐĐĂƉĞ�ĨƌŽŵ�
ϮϬϭϴ�ƚŽ�ϮϬϭϵ͘�DŽŶŬĞǇƐ͕�DƵŶƚũĂĐ�ĂŶĚ�WŽƌĐƵƉŝŶĞƐ�ǁĞƌĞ�ƚŚĞ�ŵĂŝŶ�ĐƌŽƉ�
ƌĂŝĚĞƌ�ƚŚĂƚ�ĐĂƵƐĞĚ�Ă�ƚŽƚĂů�ĞĐŽŶŽŵŝĐ�ůŽƐƐ�ŽĨ�h^Ψ�ϭϰ͘Ϯϲ�ƉĞƌ�ŚŽƵƐĞŚŽůĚ�
;,,Ϳ͘�>ŝǀĞƐƚŽĐŬ�ĚĞƉƌĞĚĂƟŽŶ�ǁĂƐ�Ă�ŵĂũŽƌ�ƉƌŽďůĞŵ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ĂƌĞĂ͘�
>ĞŽƉĂƌĚ� ĐŽŶƚƌŝďƵƚĞĚ� ƚŚĞ� ŚŝŐŚĞƐƚ� ĐĂƐĞƐ� ŽĨ� ůŝǀĞƐƚŽĐŬ� ĚĞƉƌĞĚĂƟŽŶ�
;ŶсϲϲͿ�ƌĞƐƵůƟŶŐ�ŝŶ�ƚŽƚĂů�ůŽƐƐ�ŽĨ�h^Ψ�ϳϮ͘Ϭϭ�ƉĞƌ�,,͘���ƚŽƚĂů�ŽĨ�Ɛŝǆ�ĐĂƐĞƐ�
ŽĨ�ŚƵŵĂŶ�ĂƩĂĐŬƐ�ǁĞƌĞ�ƌĞƉŽƌƚĞĚ�ŝŶĐůƵĚŝŶŐ�ĨŽƵƌ�ĨĂƚĂů͘�>ĞŽƉĂƌĚƐ�ĂůŽŶĞ�
ĐŽŶƚƌŝďƵƚĞĚ�ϱϬй�ŽĨ�ƚŚĞ�ƚŽƚĂů�ĐĂƐĞƐ�ĨŽůůŽǁĞĚ�ďǇ�ϯϯй�ďǇ�,ŝŵĂůĂǇĂŶ�ďůĂĐŬ�
ďĞĂƌ�ĂŶĚ�ϭϳй�ďǇ�ǁŝůĚ�ďŽĂƌ͘ ��ƵƌƌĞŶƚ�ĮŶĚŝŶŐƐ�ƐƵŐŐĞƐƚ�ĨƵƌƚŚĞƌ�ĚĞƚĂŝůĞĚ�
ƐƚƵĚǇ�ƌĞůĂƚĞĚ�ƚŽ�ŵŝƟŐĂƟŽŶ�ĂŶĚ�ƉƌĞǀĞŶƟǀĞ�ŵĞƚŚŽĚƐ�ĨŽƌ�ŚƵŵĂŶ�ǁŝůĚ�
ŵĂŵŵĂů�ĐŽŶŇŝĐƚ͘

<ĞǇǁŽƌĚƐ͗� ,ƵŵĂŶͲǁŝůĚůŝĨĞ� ĐŽŶŇŝĐƚ͕� ^ĞƟ� ZŝǀĞƌ� ďĂƐŝŶ͕� >ŝǀĞƐƚŽĐŬ�
ĚĞƉƌĞĚĂƟŽŶ͕�>ĞŽƉĂƌĚ͕�&ƌĂŐŵĞŶƚĞĚ�ůĂŶĚƐĐĂƉĞ
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BIOD 002

^ƉĂƟĂů��ŝƐƚƌŝďƵƟŽŶ�ĂŶĚ��ŝǀĞƌƐŝƚǇ�ŽĨ��ƵŵďůĞďĞĞƐ�ŝŶ��ŚŝƚǁĂŶ�
�ŶŶĂƉƵƌŶĂ�>ĂŶĚƐĐĂƉĞ͕�EĞƉĂů

</^,KZ��,�E�Z��',/D/Z�

dŚŝƐ�ƐƚƵĚǇ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ŝŶ��ŚŝƚǁĂŶ��ŶŶĂƉƵƌŶĂ�>ĂŶĚƐĐĂƉĞ�ĞƐƉĞĐŝĂůůǇ�
ŝŶ�DĂŶĂŶŐ�ĂŶĚ�DƵƐƚĂŶŐ�ĚŝƐƚƌŝĐƚƐ�ŽĨ�EĞƉĂů͘�dŚĞ�ĮĞůĚǁŽƌŬ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŝŶ�
ƚŚĞ�ƐƵŵŵĞƌ�ƐĞĂƐŽŶ͕�ϮϬϭϵ�ĂĐƌŽƐƐ�ƚŚĞ�ĂůƟƚƵĚŝŶĂů�ŐƌĂĚŝĞŶƚ�ďǇ�ĨŽůůŽǁŝŶŐ�
ĂĐĐĞƐƐŝďůĞ� ǁĂůŬŝŶŐ� ƚƌĂŝůƐ� ǁŚĞƌĞ� ƚŚĞ� ďƵŵďůĞďĞĞƐ� ǁĞƌĞ� ĐŽůůĞĐƚĞĚ� ďǇ�
ŚĂŶĚƉŝĐŬŝŶŐ�ĂŶĚ�ƐǁĞĞƉŝŶŐ�ŵĞƚŚŽĚƐ͘�DĞĂŶǁŚŝůĞ͕�ƚŚĞ�ƉŚǇƐŝĐĂů�ǀĂƌŝĂďůĞƐ�
ƐƵĐŚ�ĂƐ�ĂůƟƚƵĚĞ͕�ƚĞŵƉĞƌĂƚƵƌĞ͕�ĂŶĚ�ŚƵŵŝĚŝƚǇ�ǁĞƌĞ�ŶŽƚĞĚ͘��Ɛ�ǁĞůů�ĂƐ�
ŚŽƐƚ�ƉůĂŶƚƐ�ŽĨ�ĐŽůůĞĐƚĞĚ�ďƵŵďůĞďĞĞƐ�ǁĞƌĞ�ĂůƐŽ�ƌĞĐŽƌĚĞĚ͘�dŚŝƐ�ƐƚƵĚǇ�
ĚŽĐƵŵĞŶƚĞĚ�ϭϬ��ŽŵďƵƐ�ƐƉĞĐŝĞƐ�ďĞůŽŶŐŝŶŐ�ƚŽ�Ɛŝǆ�ƐƵďŐĞŶĞƌĂ͘��ŽŵďƵƐ�
ĨĞƐƟǀƵƐ�ǁĂƐ�ƚŚĞ�ŵŽƐƚ�ĂďƵŶĚĂŶƚ�ƐƉĞĐŝĞƐ�ƌĞƉƌĞƐĞŶƟŶŐ�ϯϵ͘ϯϬй�ŽĨ�ƚŽƚĂů�
ƐƉĞĐŝĞƐ͘�dŚĞ�ŚŝŐŚĞƐƚ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ďƵŵďůĞďĞĞ�ǁĂƐ�ĨŽƵŶĚ�ŝŶ�ƚŚĞ�ĨŽƌĞƐƚ�
ĂƌĞĂƐ�;,сϮ͘ϳϴϲϯϭͿ�ǁŚŝůĞ�ƚŚĞ�ůŽǁĞƐƚ�ŝŶ�ƚŚĞ�ŚŽŵĞ�ŐĂƌĚĞŶƐ�;,сϭ͘ϲϳϲϵϵͿ͘�
&ŽƌĂŐŝŶŐ� ŽĨ� ďƵŵďůĞďĞĞ�ǁĂƐ� ĨŽƵŶĚ� ƚŽ� ďĞ� ƉŽƐŝƟǀĞůǇ� ĐŽƌƌĞůĂƚĞĚ�ǁŝƚŚ�
ĂůƟƚƵĚĞ�ĂŶĚ�ŚƵŵŝĚŝƚǇ�ǁŚŝůĞ�ŶĞŐĂƟǀĞůǇ�ĐŽƌƌĞůĂƚĞĚ�ǁŝƚŚ�ƚĞŵƉĞƌĂƚƵƌĞ͘�

<ĞǇǁŽƌĚƐ͗�>ĂŶĚƐĐĂƉĞ͕��ůƟƚƵĚĞ͕�,ŽƐƚ�ƉůĂŶƚƐ͕�^ƉĞĐŝĞƐ�ĚŝǀĞƌƐŝƚǇ
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BIOD 003 

,ĂďŝƚĂƚ� �ŽƌƌĞůĂƚĞƐ� ĂŶĚ� �ŝƐƚƌŝďƵƚŝŽŶ� ŽĨ� Indotestudo 
elongata� ;�ůǇƚŚ� ϭϴϱϰͿ� ŝŶ� ZƵƉĂŶĚĞŚŝ� ĂŶĚ� WĂůƉĂ�
�ŝƐƚƌŝĐƚƐ͕�EĞƉĂů

WZ�D�E�E���Z�:��E^,/1͕�^�E��^,�E�hW�E�1͕�WZ�<�^,�
�,�E�Z���Zz�>1

ϭ'ŽůĚĞŶ'ĂƚĞ�/ŶƚĞƌŶĂƟŽŶĂů��ŽůůĞŐĞ͕��ĂƫƐƉƵƚĂůŝ͕�<ĂƚŚŵĂŶĚƵ 
�ŵĂŝů͗�ƉƌĂŵĂŶĂŶĚĂƌĂũďĂŶƐŚŝϳΛŐŵĂŝů͘ĐŽŵ

dŚŝƐ�ƐƚƵĚǇ�ĨŽĐƵƐĞĚ�ŽŶ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�ĐƌŝƟĐĂůůǇ�ĞŶĚĂŶŐĞƌĞĚ�/ŶĚŽƚĞƐƚƵĚŽ�
elongata�ŝŶ�ƐĞǀĞŶ�ĐŽŵŵƵŶŝƚǇ�ĨŽƌĞƐƚƐ�ŽĨ�ZƵƉĂŶĚĞŚŝ�ĂŶĚ�WĂůƉĂ��ŝƐƚƌŝĐƚƐ͘�
dŚĞ�ƐƚƵĚǇ�ǁĂƐ�ĂŝŵĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ� ƚŚĞ�ŽǀĞƌĂůů�ŚĂďŝƚĂƚ�ĐŽƌƌĞůĂƚĞƐ�ŽĨ�
/͘� ĞůŽŶŐĂƚĂ� ĂŶĚ� ŝƚƐ� ĚŝƐƚƌŝďƵƟŽŶ� ĂŶĚ� ǁĂƐ� ĐŽŵƉůĞƚĞĚ� ǁŝƚŚŝŶ� ϳϱ� ĚĂǇƐ�
ďĞƚǁĞĞŶ��Ɖƌŝů� ƚŽ��ƵŐƵƐƚ�ŽĨ�ϮϬϭϵ͘� /ƚ�ǁĂƐ� ĐĂƌƌŝĞĚ�ŽƵƚ� ŝŶ� ƚǁŽ�ĚŝƐƟŶĐƚ�
ƉŚĂƐĞƐ�ǀŝǌ͘�ŽĐĐƵƌƌĞŶĐĞ�ƐŝƚĞ�ƐĞůĞĐƟŽŶ�ĂŶĚ�ĚĞƚĂŝů�ŚĂďŝƚĂƚ�ƐƚƵĚǇ͘���sŝƐƵĂů�
�ŶĐŽƵŶƚĞƌ�^ƵƌǀĞǇ�;s�^Ϳ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�ƚŚĞƐĞ�ƐŝƚĞƐ�ǁŝƚŚ�Ă�ŵŝŶŝŵƵŵ�
ĚŝƐƚĂŶĐĞ� ŽĨ� ϮϱϬŵ� ďĞƚǁĞĞŶ� ĞĂĐŚ� ƉŽŝŶƚ͘� sĞŐĞƚĂƟŽŶ� ŝŶĨŽƌŵĂƟŽŶ�
ƐƵĐŚ� ĂƐ� ĐĂŶŽƉǇ͕ � ŐƌŽƵŶĚ� ůŝƩĞƌ͕ � ƚƌĞĞ� ƐƉĞĐŝĞƐ͕� ��,� ŽĨ� ƚƌĞĞ͕� ŚĞŝŐŚƚ� ŽĨ�
ƚƌĞĞ�ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�ǁŝƚŚŝŶ�Ă�ƋƵĂĚƌĂƚ�ƐŝǌĞ�ŽĨ� ;ϭϬ�ŵΎϭϬ�ŵͿ͘�^ŝŵŝůĂƌůǇ͕ �
ŵŽƌƉŚŽůŽŐŝĐĂů� ĨĞĂƚƵƌĞƐ� ŽĨ� ƐƉĞĐŝĞƐ͗� ƐƚƌĂŝŐŚƚ� ĐĂƌĂƉĂĐĞ� ůĞŶŐƚŚ� ;^�>Ϳ͕�
^ƚƌĂŝŐŚƚ� ĐĂƌĂƉĂĐĞ� ǁŝĚƚŚ� ;^�tͿ͕� ^W>� ;^ƚƌĂŝŐŚƚ� ƉůĂƐƚƌŽŶ� >ĞŶŐƚŚͿ� ĂŶĚ�
^Wt� ;^ƚƌĂŝŐŚƚ�ƉůĂƐƚƌŽŶ�tŝĚƚŚͿ�ǁĞƌĞ� ƌĞĐŽƌĚĞĚ�ƵƐŝŶŐ�sĞƌŶŝĞƌ��ĂůŝƉĞƌ͘ �
sŝƐƵĂů��ŶĐŽƵŶƚĞƌ�^ƵƌǀĞǇ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ǁŝƚŚ�ƚŚĞ�ŚĞůƉ�ŽĨ�ůŽĐĂů�ŐƵŝĚĞƐ�
ĂŶĚ�ƚŚĞŝƌ�ĞĐŽůŽŐŝĐĂů�ŬŶŽǁůĞĚŐĞ�ƚŽ� ůŽĐĂƚĞ�ϭϯ�ůŝǀĞ�ƚƵƌƚůĞƐ� ŝŶ�ƚŚĞ�ƐƚƵĚǇ�
ĂƌĞĂ͘�,ŝŐŚĞƌ�ŶƵŵďĞƌƐ�ŽĨ�ƐƉĞĐŝĞƐ�ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�ĨƌŽŵ�WĂůƉĂ��&Ɛ�;ŶсϭϭͿ�
ŝŶ�ĐŽŵƉĂƌŝƐŽŶ�ƚŽ�ZƵƉĂŶĚĞŚŝ��&Ɛ� ;ŶсϮͿ͘�dŚĞ�ŚĂďŝƚĂƚ�ŽĨ� /͘�ĞůŽŶŐĂƚĂ� ŝƐ�
ĨŽƵŶĚ�ƚŽ�ďĞ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�̂ Ăů�;^ŚŽƌĞĂ�ƌŽďƵƐƚĂͿ�ĚŽŵŝŶĂƚĞĚ�ĨŽƌĞƐƚ͘�dŚĞ�
ƌĞůĂƟŽŶƐŚŝƉ�ďĞƚǁĞĞŶ�/͘�ĞůŽŶŐĂƚĂ�ĂŶĚ�ƌŽĂĚ�ƚƌĂŝů�ǁĂƐ�ŽďƐĞƌǀĞĚ�ǁŚĞƌĞ�
ƉƌĞƐĞŶĐĞ�ŽĨ�ƐƉĞĐŝĞƐ�ƉŽƐŝƟǀĞůǇ�ĂƐƐŽĐŝĂƚĞƐ� ƚŽ� ƚƌĂŝůƐ�ǁŝƚŚ�ŽĚĚƐ� ƌĂƟŽ�ŽĨ�
ϯ͘ϴϳϵ�ǁŚŝůĞ�ŶĞŐĂƟǀĞ�ƌĞůĂƟŽŶƐŚŝƉ�ǁĂƐ�ŽďƐĞƌǀĞĚ�ďĞƚǁĞĞŶ�ƐƉĞĐŝĞƐ�ĂŶĚ�
ŵĞĂŶ�ƐƚĂŶĚ�ŚĞŝŐŚƚ�ŽĨ�ƚƌĞĞ͘
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<ĞǇǁŽƌĚƐ͗��ŽŵŵƵŶŝƚǇ�ĨŽƌĞƐƚ͕�̂ ŚŽƌĞĂ�ƌŽďƵƐƚĂ͕�dƌĂŝůƐ͕�sŝƐƵĂů�ĞŶĐŽƵŶƚĞƌ�
ƐƵƌǀĞǇ

BIOD 004

�ŝĞƚ�ĂŶĚ�,ĂďŝƚĂƚ�ŽĨ�&ŝƐŚŝŶŐ��Ăƚ�ŝŶ�ĂŶĚ�ĂƌŽƵŶĚ�<ŽƐŚŝ�dĂƉƉƵ�
tŝůĚůŝĨĞ�ZĞƐĞƌǀĞ

^,Z��,��^hD�E�z���s1͕�d�:��͘�d,�W�Ϯ 

 
1�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ 

2�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŽŽůŽŐǇ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ

<ŽƐŚŝ�dĂƉƉƵ�tŝůĚůŝĨĞ�ZĞƐĞƌǀĞ�ŝƐ�ůŽĐĂƚĞĚ�ĞŶƟƌĞůǇ�ŝŶ�ƚŚĞ�ŇŽŽĚƉůĂŝŶƐ�ŽĨ�
^ĂƉƚĂ<ŽƐŚŝ�ZŝǀĞƌ�ŝŶ�^ƵŶƐĂƌŝ�ĂŶĚ�^ĂƉƚĂƌŝ�ĚŝƐƚƌŝĐƚƐ�ŝŶ�^ŽƵƚŚĞƌŶ�EĞƉĂů�ŚĂƐ�
Ă� ƐƚƌĞƚĐŚ�ŽĨ�ϭϬ�Ŭŵ� ůŽŶŐ� ƐƚƌĞĂŵ͕�ǁŝƚŚ�ϭϬϬ� Ͳ�ϮϱϬ�ŵ�ǁŝĚĞ�ƉĞƌŵĂŶĞŶƚ�
ĨƌĞƐŚǁĂƚĞƌ�ŵĂƌƐŚĞƐ�ŽŶ� ŝƚƐ� ĨƌŝŶŐĞƐ� ĨŽƌŵĞĚ�ĚƵĞ� ƚŽ� ƐĞĞƉĂŐĞ� ĨƌŽŵ� ƚŚĞ�
<ŽƐŚŝ� ZŝǀĞƌ� ƐŽƵƚŚ� ŽĨ� WƌĂŬĂƐŚƉƵƌ� ǀŝůůĂŐĞ�ǁŚŝĐŚ� ƐƵƉƉŽƌƚ� ĚĞŶƐĞ� ƌĞĞĚͲ�
ďĞĚƐ͘͘� ^ĞǀĞƌĂů�ŚƵŵĂŶͲŵĂĚĞ�ƉŽŶĚƐ�ŽĨ�Ϭ͘ϱ� ƚŽ�Ϯ�ŚĂ�ĂƌĞ� ůŽĐĂƚĞĚ�ĂůŽŶŐ�
ƚŚĞ� ĞŵďĂŶŬŵĞŶƚ� ŝŶ� ƚŚĞ� �ƵīĞƌ� �ŽŶĞ� ;��Ϳ͘� &ŝƐŚŝŶŐ� ĐĂƚ� ;WƌŝŽŶĂŝůƵƌƵƐ�
ǀŝǀĞƌƌŝŶƵƐͿ͕� ůŝƐƚĞĚ� ĂƐ� ǀƵůŶĞƌĂďůĞ� ŝŶ� ƚŚĞ� ƚŚƌĞĂƚĞŶĞĚ� � ŐƌŽƵƉ� � ŽĨ� � /h�E�
ƌĞĚ�ůŝƐƚ�ĐĂƚĞŐŽƌǇ�ŝƐ�Ă�ŐŽŽĚ�ƐǁŝŵŵĞƌƐ�ǁŝƚŚ�ƐĞŵŝͲǁĞďďĞĚ�ƉĂǁƐ�ĂŶĚ�Ă�
ƌĞůĂƟǀĞůǇ�ƐŚŽƌƚ�ďƵƚ�ŵƵƐĐƵůĂƌ�ƚĂŝů�ƚŚĂƚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ĂƐ�Ă�ƌƵĚĚĞƌ�ŝŶ�ƚŚĞ�
ǁĂƚĞƌ�ĂŶĚ�ŝƚƐ�ŚĂďŝƚĂƚ�ŝƐ�ŵŽƐƚůǇ�ďƌƵƐŚ�Žƌ�ƐĐƌƵď�ŶĞĂƌ�ǁĂƚĞƌ͘ �dŚĞ�ŵĂũŽƌ�
ŽďũĞĐƟǀĞƐ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ǁĂƐ�ĮƌƐƚůǇ�ƚŽ�ŝĚĞŶƟĨǇ�ƉƌĞǇ�ĐĂƚĞŐŽƌŝĞƐ�ŽĨ�&ŝƐŚŝŶŐ�
ĐĂƚ�ƵƐŝŶŐ� ŝŶĚŝƌĞĐƚ�ŵĞƚŚŽĚ� ŝ͘Ğ͘� ƐĐĂƚ�ĂŶĂůǇƐŝƐ͕� ƐĞĐŽŶĚůǇ� ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�
ĮƐŚ�ŚĂƌǀĞƐƚ�ĞīŽƌƚ� ŝŶ�ƉƌŝǀĂƚĞ�ƉŽŶĚƐ�ŽĨ����ĂŶĚ�ƚŚŝƌĚůǇ͕ � ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�
ƚŚĞ�ŝŶŇƵĞŶĐŝŶŐ�ĨĂĐƚŽƌƐ�ĨŽƌ�&ŝƐŚŝŶŐ�ĐĂƚ�ƉƌĞƐĞŶĐĞ�ŝŶ�ĂŶĚ�ĂƌŽƵŶĚ�<dtZ͘�
�ŽůůĞĐƟŽŶ� ŽĨ� &ŝƐŚŝŶŐ� ĐĂƚ� ƐĐĂƚƐ� ĂŶĚ� ǀĂƌŝŽƵƐ� ĞŶǀŝƌŽŶŵĞŶƚĂů� � ĨĂĐƚŽƌƐ�
ĚĂƚĂ�ǁĞƌĞ� ƚĂŬĞŶ� ĚƵƌŝŶŐ�DĂƌĐŚ� ƚŽ� �Ɖƌŝů͕� ϮϬϭϵ�ǁŚŝůĞ� ǁĂůŬŝŶŐ� ŝŶ� ůŝŶĞ�
ƚƌĂŶƐĞĐƚ͘� DŝĐƌŽŚŝƐƚŽůŽŐŝĐĂů� ĂŶĂůǇƐŝƐ� ŽĨ� ŚĂŝƌ� ĂŶĚ� ƐĐĂůĞ� ƐĂŵƉůĞƐ� ǁĂƐ�
ĚŽŶĞ�ĐŽŵƉĂƌŝŶŐ�ƚŚĞŵ�ǁŝƚŚ�Ă�ƌĞĨĞƌĞŶĐĞ�ƐůŝĚĞ�ŽĨ�ƐŵĂůů�ƌŽĚĞŶƚ�ŚĂŝƌ�ĂŶĚ�
ĮƐŚ�ƐĐĂůĞƐ�ďƌŽƵŐŚƚ�ĨƌŽŵ�ƉŽŶĚƐ�ŽĨ���͘�dŽƚĂů�Ɛŝǆ�ƉƌĞǇ�ĐĂƚĞŐŽƌŝĞƐ�ĐǇĐůŽŝĚ�
ƐĐĂůĞĚ�ĮƐŚ͕�ŚŽƵƐĞ�ŵŽƵƐĞ͕�ďŝƌĚ͕�ĐŽŵŵŽŶ�ƌĂƚ͕�ĐƚĞŶŽŝĚ�ƐĐĂůĞĚ�ĮƐŚ�ĂŶĚ�
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ƵŶŬŶŽǁŶ� ƐƉĞĐŝĞƐ� ǁĞƌĞ� ĨŽƵŶĚ� ŝŶ� ǁŚŝĐŚ� ƚŚĞ� ŽĐĐƵƌƌĞŶĐĞ� ŽĨ� ĐǇĐůŽŝĚ�
ƐĐĂůĞĚ�ĮƐŚ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ŚŝŐŚĞƐƚ͘��ĂƌƉ�ĮƐŚĞƐ�ǁĞƌĞ�ƵƐĞĚ�ĂƐ�ŵĂũŽƌ�
ĐŽŵŵĞƌĐŝĂů� ĮƐŚ� ŝŶ� ƚŚĞ�ƉƌŝǀĂƚĞ�ƉŽŶĚƐ� ŝŶ����ŽĨ� <dtZ͘��ĂƐĞĚ�ŽŶ� ƚŚŝƐ�
ƐƚƵĚǇ�ŽĨ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ǀĂƌŝĂďůĞƐ�ǁŝƚŚ�ƌĞůĂƟŽŶ�ƚŽ�ƉƌĞƐĞŶĐĞͬĂďƐĞŶĐĞ�ŽĨ�
&ŝƐŚŝŶŐ͕�ŝƚ�ǁĂƐ�ĨŽƵŶĚ�ƚŚĂƚ�ĚŝƐƚƵƌďĂŶĐĞ�ǁĂƐ�ŚŝŐŚůǇ�ŶĞŐĂƟǀĞůǇ�ƐŝŐŶŝĮĐĂŶƚ�
ĂŶĚ�ǁĂƐ�ŝŶǀĞƌƐĞůǇ�ƉƌŽƉŽƌƟŽŶĂů�ƚŽ�ǁĂƚĞƌ�ƐŽƵƌĐĞƐ͘�dŚŝƐ�ƐŚŽǁĞĚ�ŝŶ�ƐƉŝƚĞ�
ŽĨ͕ �ƉƌĞƐĞŶĐĞ�ŽĨ�ĂŶ�ĂĚĞƋƵĂƚĞ�ĂŵŽƵŶƚ�ŽĨ�ǁĂƚĞƌ�ƐŽƵƌĐĞ�ĚŽĞƐ�ŶŽƚ�ĂůǁĂǇƐ�
ůĞĂĚ�ƚŽ�ĂďƵŶĚĂŶĐĞ�ŽĨ�&ŝƐŚŝŶŐ�ĐĂƚ�ŝŶ�ĂƌĞĂƐ�ǁŝƚŚ�ŚŝŐŚĞƌ�ĚŝƐƚƵƌďĂŶĐĞ͘

<ĞǇǁŽƌĚƐ͗��ŝĞƚ͕�,ĂďŝƚĂƚ͕��ƵīĞƌ��ŽŶĞ͕�DŝĐƌŽŚŝƐƚŽůŽŐŝĐĂů�ĂŶĂůǇƐŝƐ

BIOD 005

,ĂďŝƚĂƚ�&ĞĂƚƵƌĞƐ�ĂŶĚ�dŚƌĞĂƚƐ� ƚŽ�,ŝƐƉŝĚ�,ĂƌĞ� ;Caprolagus 
hispidus - WĞĂƌƐŽŶ, 1839Ϳ�,ĂďŝƚĂƚƐ�ŝŶ�̂ ŚƵŬůĂƉŚĂŶƚĂ�EĂƟŽŶĂů�
WĂƌŬ͕�EĞƉĂů

^Z��:h�D�,�Z:�E1͕��Z:hE�d,�W�Ϯ

1��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�ƐĐŝĞŶĐĞ͕�'ŽůĚĞŶ'ĂƚĞ�/ŶƚĞƌŶĂƟŽŶĂů�
�ŽůůĞŐĞ͕�<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů 

2
 ^ŵĂůů�DĂŵŵĂůƐ��ŽŶƐĞƌǀĂƟŽŶ�ĂŶĚ�ZĞƐĞĂƌĐŚ�&ŽƵŶĚĂƟŽŶ͕�EĞƉĂů

,ŝƐƉŝĚ� ŚĂƌĞ� ;�ĂƉƌŽůĂŐƵƐ� ŚŝƐƉŝĚƵƐͿ͕� ĂŶ� ĞŶĚĂŶŐĞƌĞĚ� ůĂŐŽŵŽƌƉŚ͕� ŝƐ�
ĚŝƐƚƌŝďƵƚĞĚ� ĂůŽŶŐ� ƚŚĞ� ƚƌŽƉŝĐĂů� ŐƌĂƐƐůĂŶĚ� ĞĐŽƐǇƐƚĞŵ� ŝŶ� ^ŽƵƚŚĞƌŶ�
EĞƉĂů͘�^ŚƵŬůĂƉŚĂŶƚĂ�EĂƟŽŶĂů�WĂƌŬ͕�Ă�ƉƌŝŵĞ�ŚĂďŝƚĂƚ�ŽĨ�ŚŝƐƉŝĚ�ŚĂƌĞ�ŝƐ�
ĞǆƉĞƌŝĞŶĐŝŶŐ� ĐŽŶƟŶƵŝŶŐ� ĚĞĐůŝŶĞ� ŝŶ� ƐƵŝƚĂďůĞ� ŚĂďŝƚĂƚ� ĚƵĞ� ƚŽ� ƐĞĂƐŽŶĂů�
ĐŽŶƚƌŽůůĞĚ�ďƵƌŶŝŶŐ͕�ƉƌĞĚĂƟŽŶ͕�ůŽƐƐ�ŽĨ�ŐƌĂƐƐůĂŶĚ�ĂŶĚ�ƚŚĂƚĐŚ�ĐŽůůĞĐƟŽŶ͘�
WƌŝŽƌ�ƐƚƵĚŝĞƐ�ŚĂǀĞ�ĨŽĐƵƐĞĚ�ŝŶ�ĐĞƌƚĂŝŶ�ĂƌĞĂƐ�ŽĨ�ƚŚĞ�ĚŝīĞƌĞŶƚ�WŚĂŶƚĂƐ�ŝŶ�
ƚŚĞ�ƉĂƌŬ�ĂŶĚ�ĂƐƐĞƐƐĞĚ�ŝŶĂĚĞƋƵĂƚĞůǇ�ƚŽ�ŝƚƐ�ŚĂďŝƚĂƚ�ĨĞĂƚƵƌĞƐ͘�dŚŝƐ�ƐƚƵĚǇ�
ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƚŽ�ĂƐƐĞƐƐ�ĚŝƐƚƌŝďƵƟŽŶ͕�ĞĐŽůŽŐŝĐĂů�ŚĂďŝƚĂƚ�ĨĞĂƚƵƌĞƐ�ĂŶĚ�
ƚŚƌĞĂƚƐ�ƚŽ�ŚŝƐƉŝĚ�ŚĂƌĞ͘�^ƚƌŝƉ�ƚƌĂŶƐĞĐƚƐ�ŶĞƐƚĞĚ�ǁŝƚŚ�ĐŝƌĐƵůĂƌ�ƉůŽƚƐ�ǁĂƐ�
ƚŚĞ�ŵĞƚŚŽĚ�ĚĞƉůŽǇĞĚ�ŝŶ�ƚŚŝƐ�ƐƚƵĚǇ͘���ƚŽƚĂů�ŽĨ�ϴϬ�ƚƌĂŶƐĞĐƚƐ�;ϮϬ�ŵ�п�ϰ�
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ŵͿ�ǁĞƌĞ�ůĂŝĚ�ǁŚĞƌĞ�ϭϲ�ŚĂĚ�ƉĞůůĞƚ�ĐůƵƐƚĞƌƐ�ŽĨ�ŚŝƐƉŝĚ�ŚĂƌĞ͘��ůƚŽŐĞƚŚĞƌ�
ϵϯ�ƉĞůůĞƚ�ŐƌŽƵƉƐ�ǁĞƌĞ�ĞŶĐŽƵŶƚĞƌĞĚ�ǁŝƚŚŝŶ� ƚŚĞ� ƚƌĂŶƐĞĐƚ� ĐŽŶƐƟƚƵƟŶŐ�
ŚŝŐŚĞƐƚ�ƉĞůůĞƚ�ŐƌŽƵƉƐ�ŝŶ�,ĂƌĂŝǇĂ�ƉŚĂŶƚĂ�ĂŶĚ�^ŚƵŬůĂƉŚĂŶƚĂ͘��ůƵŵƉĞĚ�
ĚŝƐƚƌŝďƵƟŽŶ�ƉĂƩĞƌŶ�ǁĂƐ�ŽďƐĞƌǀĞĚ� ŝŶ� ƚŚĞ�ĮĞůĚ͘��ĞŶƐĞ�ŐƌŽƵŶĚ�ĐŽǀĞƌ͕ �
ĚƌǇ� ĂƌĞĂ͕� ĚŝƐƚĂŶĐĞ� ĂǁĂǇ� ĨƌŽŵ�ǁĂƚĞƌ� ƐŽƵƌĐĞƐ�ǁĞƌĞ� ŝĚĞŶƟĮĞĚ� ĂƐ� ƚŚĞ�
ŝŵƉŽƌƚĂŶƚ�ŚĂďŝƚĂƚ�ĨĞĂƚƵƌĞƐ�ŝŶ�ŚŝƐƉŝĚ�ŚĂƌĞ�ŚĂďŝƚĂƚ͘�Ϯϲ�ƐƉĞĐŝĞƐ�ŽĨ�ƉůĂŶƚƐ�
ǁĞƌĞ� ƌĞĐŽƌĚĞĚ� ŝŶ� ƚŚĞ� ŚĂďŝƚĂƚ� ŽĨ� ŚŝƐƉŝĚ� ŚĂƌĞ͕�ǁŚŝĐŚ�ǁĂƐ� ĚŽŵŝŶĂƚĞĚ��
ďǇ� /ŵƉĞƌĂƚĂ� ĐǇůŝŶĚƌŝĐĂ� ĨŽůůŽǁĞĚ� ďǇ� EĂƌĞŶŐĂ� ƉŽƌƉŚǇƌŽĐŽŵĂ� ĂŶĚ�
^ĂĐĐŚĂƌƵŵ�ƐƉŽŶƚĂŶĞƵŵ͘��ŽŶƚƌŽůůĞĚ�ďƵƌŶŝŶŐ�ŽĨ�ĮƌĞ�ĂŶĚ�ƚŚĂƚĐŚ�ĐƵƫŶŐ�
ǁĞƌĞ�ƚŚĞ�ŵĂŝŶ�ĞǆŝƐƟŶŐ�ƚŚƌĞĂƚƐ�ƚŽ�ƚŚĞ�ƐƉĞĐŝĞƐ�ŝŶĚŝĐĂƚĞĚ�ĨƌŽŵ�ƚŚŝƐ�ƐƚƵĚǇ͘�
�ĞŝŶŐ�ĞŶĚĂŶŐĞƌĞĚ�ĂŶĚ� ĨĂĐŝŶŐ� ƐƵĐŚ� ƚŚƌĞĂƚƐ͕� ŚŝƐƉŝĚ�ŚĂƌĞ� ŝƐ� ƐŽŵĞŚŽǁ�
ĂďůĞ� ƚŽ�ƉƌŽƚĞĐƚ�ĚŝǀĞƌƐŝƚǇ͕ � ďŝŽŵĂƐƐ� ĂŶĚ�ŵĂŝŶƚĂŝŶ� Ă�ŚĞĂůƚŚǇ� ŐƌĂƐƐůĂŶĚ�
ĞĐŽƐǇƐƚĞŵ͘

<ĞǇǁŽƌĚƐ͗��ŝƐƚƌŝďƵƟŽŶ͕�WĞůůĞƚƐ͕�^ƉĞĐŝĞƐ͕�dŚƌĞĂƚƐ

BIOD 006

�ŝƐƚƌŝďƵƟŽŶ��WĂƩĞƌŶ��ĂŶĚ��,ĂďŝƚĂƚ��^ƵŝƚĂďŝůŝƚǇ���DĂƉƉŝŶŐ�ŽĨ�
�ǇĐĂƐ�ƉĞĐƟŶĂƚĂ� ŝŶ� �ŚƵƌĞ�ZĂŶŐĞ�ŽĨ�DĂŬĂǁĂŶƉƵƌ͕ � �ĞŶƚƌĂů�
EĞƉĂů

�E/>���^,z�> *͕�^,Z��,�Z/��,�dd�Z�/1͕�:��d�E�Z��'�hd�D1 
Z�:�^,�d�D�E'Ϯ͕���>�Z�D��,�dd1

1�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�&ĂĐƵůƚǇ�ŽĨ�&ŽƌĞƐƚƌǇ͕�
,ĞƚĂƵĚĂ͕�EĞƉĂů͒2DŝŶŝƐƚƌǇ�ŽĨ�/ŶĚƵƐƚƌǇ͕�dŽƵƌŝƐŵ͕�&ŽƌĞƐƚ�ĂŶĚ�

�ŶǀŝƌŽŶŵĞŶƚ͕�WƌŽǀŝŶĐĞ�ŶŽ͘�ϭ͕�EĞƉĂů͒ 
*�ŵĂŝů�Ͳ�ďĂƐŚǇĂůĂŶŝůϭϭΛŐŵĂŝů͘ĐŽŵ

�ǇĐĂƐ�ƉĞĐƟŶĂƚĂ�ŝƐ�ĂŶ�ĞǀĞƌŐƌĞĞŶ�ƉůĂŶƚ�ǁŝƚŚ�ŶŽ�ďƌĂŶĐŚĞƐ�ĂŶĚ�ŚĂǀŝŶŐ���Ă�
ƐŝŶŐůĞ�ĂďŽǀĞͲŐƌŽƵŶĚ�ƚƌƵŶŬ͘�/ƚ�ŝƐ�ůŝƐƚĞĚ�ŝŶ�ƚŚĞ�ǀƵůŶĞƌĂďůĞ�ĐĂƚĞŐŽƌǇ�ŽĨ�/h�E�
ĂŶĚ�ĂƉƉĞŶĚŝĐĞƐ�//�ŽĨ��/d�^͘�dŚĞ�ƐƚƵĚǇ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ��ŚƵƌĞ�ƌĂŶŐĞ�
ŽĨ�DĂŬĂǁĂŶƉƵƌ�ĚŝƐƚƌŝĐƚ͕��ĞŶƚƌĂů�EĞƉĂů͘�&ŝĞůĚ�ĚĂƚĂ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ� ƚŽ�
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ĂƐƐĞƐƐ�ƐƚĂƚƵƐ͕�ĚŝƐƚƌŝďƵƟŽŶ͕�ĂŶĚ�ŚĂďŝƚĂƚ�ǀĂƌŝĂďůĞƐ͘��ĂƚĂ�ǁĞƌĞ�ĂŶĂůǇǌĞĚ�
ƚŚƌŽƵŐŚ�ĚĞƐĐƌŝƉƟǀĞ�ƐƚĂƟƐƟĐƐ�ĂŶĚ�ƚŚĞ�ĂŶĂůǇƟĐĂů�ŚŝĞƌĂƌĐŚǇ�ƉƌŽĐĞƐƐ� ŝŶ�
ŝŶƚĞŐƌĂƟŽŶ�ǁŝƚŚ��ƌĐ'/^� ϭϬ͘Ϯ͘Ϯ� ƚŽ� ƉƌĞƉĂƌĞ� Ă� ŚĂďŝƚĂƚ� ƐƵŝƚĂďŝůŝƚǇ�ŵĂƉ͘��
��ƚŽƚĂů�ŽĨ�ϳϴϬ�ŝŶĚŝǀŝĚƵĂůƐ�ŽĨ��ǇĐĂƐ�ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�ŝŶ�ƐĐĂƩĞƌĞĚ�ĨŽƌŵ͘�
dŚĞ�ŵĂũŽƌ�ƉƌĞĨĞƌƌĞĚ�ŚĂďŝƚĂƚ�ŽĨ�ƚŚŝƐ�ƐƉĞĐŝĞƐ�ǁĂƐ�ĨŽƌĞƐƚ�ůĂŶĚ�ŚĂǀŝŶŐ�ĂŶ�
ĞůĞǀĂƟŽŶ�ƌĂŶŐĞ�ŽĨ�ϰϬϬ�ʹ�ϱϬϬ�ŵĞƚĞƌ�ŵŽƐƚůǇ�ŽŶ�ƐƚĞĞƉ�ƚĞƌƌĂŝŶ�ǁŝƚŚ�ƐůŽƉĞ�
ƌĂŶŐĞ� ĨƌŽŵ�ϮϱϬ� ƚŽ�ϱϱϬ͕�ŶĞĂƌĞƌ� ƚŽ�ƐŵĂůů�ŐƵůůŝĞƐ�ĂŶĚ� ĨĂƌ� ĨƌŽŵ�ŚƵŵĂŶ�
ŝŶŇƵĞŶĐĞƐ͘�dŚŝƐ� ƐƚƵĚǇ� ƌĞǀĞĂůĞĚ� ƚŚĂƚ� ƚŚĞ��ŚƵƌĞ� ƌĂŶŐĞ�ǁĂƐ�Ă� ƐƵŝƚĂďůĞ�
ŚĂďŝƚĂƚ�ĨŽƌ��ǇĐĂƐ�ŽĨ�ǁŚŝĐŚ�ϰϬ͘ϱϮ�й�ĂƌĞĂ�ǁĂƐ�ŚŝŐŚůǇ�ƐƵŝƚĂďůĞ͕�ϱϲ͘Ϭϴ�й�
ĂƌĞĂ�ǁĂƐ�ŵŽĚĞƌĂƚĞůǇ�ƐƵŝƚĂďůĞ�ĂŶĚ�ϯ͘ϰϬ�й�ĂƌĞĂ�ĂƐ�ůĞƐƐ�ƐƵŝƚĂďůĞ͘�dŚŽƵŐŚ�
ŝƚ� ŝƐ� ŝŶ� ĚĂŶŐĞƌ� ŽĨ� ĞǆƟŶĐƟŽŶ͕� ǀĞƌǇ� ůŝŵŝƚĞĚ� ƌĞƐĞĂƌĐŚ� ĂďŽƵƚ� ŝƚƐ� ƐƚĂƚƵƐ͕�
ĚŝƐƚƌŝďƵƟŽŶ͕� ƌĞƉƌŽĚƵĐƟŽŶ�ďŝŽůŽŐǇ͕ �ĂŶĚ�ŚĂďŝƚĂƚ� ƐƵŝƚĂďŝůŝƚǇ�ŚĂǀĞ�ďĞĞŶ�
ĐŽŶĚƵĐƚĞĚ͘��ǆƚĞŶƐŝǀĞ�ƐƵƌǀĞǇ�ĨŽƌ�ƐĐŝĞŶƟĮĐ�ĞǆƉůŽƌĂƟŽŶ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ĂŶĚ�
Ă� ĐŽŶƐĞƌǀĂƟŽŶ� ĂĐƟŽŶ�ƉůĂŶ� ƐŚŽƵůĚ� ďĞ� ĨŽƌŵƵůĂƚĞĚ� ĂŶĚ� ŝŵƉůĞŵĞŶƚĞĚ�
ƚŽ� ĐŽŶƐĞƌǀĞ� ƚŚŝƐ� ŚŝƐƚŽƌŝĐ� ƐƉĞĐŝĞƐ͘� dŚŝƐ� ƉĂƉĞƌ� ĂŝŵƐ� ƚŽ�ĚĞƚĞƌŵŝŶĞ� ƚŚĞ�
ƐƚĂƚƵƐ͕�ĚŝƐƚƌŝďƵƟŽŶ�ĂŶĚ�ŚĂďŝƚĂƚ�ƐƵŝƚĂďŝůŝƚǇ�ŽĨ��ǇĐĂƐ�ŝŶ�ƚŚĞ��ŚƵƌĞ�ƌĂŶŐĞ�
ŽĨ�DĂŬĂǁĂŶƉƵƌ�ĚŝƐƚƌŝĐƚ͘

<ĞǇǁŽƌĚƐ: ^ĐĂƩĞƌĞĚ�ĚŝƐƚƌŝďƵƟŽŶ͕�^ƵŝƚĂďůĞ�ŚĂďŝƚĂƚ͕�sƵůŶĞƌĂďůĞ

BIOD 007#

�ŝƐƚƌŝďƵƟŽŶ�ĂŶĚ��ŝǀĞƌƐŝƚǇ�ŽĨ��ƵƩĞƌŇŝĞƐ�ŝŶ�>ŽǁůĂŶĚ��ƌĞĂ�ŽĨ�
tĞƐƚĞƌŶ�EĞƉĂů�͗����ĂƐĞ�^ƚƵĚǇ�ŽĨ�dŚĂŬƵƌďĂďĂ�DƵŶŝĐŝƉĂůŝƚǇ�
ĂŶĚ��ĂďĂŝ�sĂůůĞǇ͕��ĂƌĚŝǇĂ

>/>��W�h��> 1*͕�Z�D���s/�d��,�DK�^,�,Ϯ

ϭ�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ�ͲdƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ 
Ϯ��ƋƵĂƟĐ��ĐŽůŽŐǇ��ĞŶƚĞƌ͕ �<ĂƚŚŵĂŶĚƵ�hŶŝǀĞƌƐŝƚǇ 

*�ŵĂŝů͗�ůĞĞǌĂ͘ƉĂƵĚĞůΛŐŵĂŝů͘ĐŽŵ 

�ƵƩĞƌŇŝĞƐ� ĂƌĞ� ƚŚĞ� ŵŽƐƚ� ďĞĂƵƟĨƵů� ŝŶƐĞĐƚ� ĂŵŽŶŐ� Ăůů� ŚĂǀŝŶŐ� ůĂƌŐĞ�
ĐŽůŽƌĞĚ� ǁŝŶŐƐ� ĂŶĚ� ĐŽŶƐƉŝĐƵŽƵƐ͕� ŇƵƩĞƌŝŶŐ� ŇŝŐŚƚ͘� �ƵƩĞƌŇŝĞƐ� ŚĂǀĞ� Ă�
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ǀĞƌǇ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ŝŶ�ďŝŽĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ĞĐŽůŽŐǇ�ĂƐ�ƚŚĞǇ�ĂƌĞ�Ă�ƉŽůůŝŶĂƚŽƌ�
ĂƐ� ǁĞůů� ĂƐ� ĞŶǀŝƌŽŶŵĞŶƚĂů� ŝŶĚŝĐĂƚŽƌƐ͘� ^ƚƵĚǇ� ǁĂƐ� ĐĂƌƌŝĞĚ� ŽƵƚ� ŝŶ�
dŚĂŬƵƌďĂďĂ�DƵŶŝĐŝƉĂůŝƚǇ�ĂŶĚ��ĂďĂŝ�sĂůůĞǇ�ŽĨ�tĞƐƚĞƌŶ�dĞƌĂŝ�ŽĨ��ĂƌĚŝǇĂ�
�ŝƐƚƌŝĐƚ͕�ǁŚŝĐŚ� ĐŽǀĞƌƐ� ƚŚĞ� ƌŝǀĞƌďĂŶŬ� ĂŶĚ� ĨŽƌĞƐƚ� ĂƌĞĂ� ŽĨ� �ĂďĂŝ� ǀĂůůĞǇ�
ĂŶĚ�ĨĂƌŵůĂŶĚ�ŽĨ�dŚĂŬƵƌďĂďĂ�DƵŶŝĐŝƉĂůŝƚǇͲϬϭ͘��ůƚŽŐĞƚŚĞƌ�Ϯϳ�ĚŝīĞƌĞŶƚ�
ƐƉĞĐŝĞƐ�ĂŶĚ�ϭϯϬ� ŝŶĚŝǀŝĚƵĂůƐ�ǁĞƌĞ� ƌĞĐŽƌĚĞĚ� ĨƌŽŵ�ƚŚĞ� ƚŚƌĞĞ�ĚŝīĞƌĞŶƚ�
ŚĂďŝƚĂƚƐ͘�^ƚƵĚǇ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ǁŝŶƚĞƌ�ƐĞĂƐŽŶ�ŝŶ�ƚŚĞ�ŵŽŶƚŚ�
ŽĨ�:ĂŶƵĂƌǇ�ƚŽ�ĂŶĂůǇǌĞ�ƚŚĞ�ĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƚŚĞ�ďƵƩĞƌŇŝĞƐ͘�
EǇŵƉŚĂůŝĚĂĞ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ƚŚĞ�ŵŽƐƚ�ĂďƵŶĚĂŶƚ�ĨĂŵŝůǇ�ǁŚĞƌĞĂƐ�ƚŚĞ�
ĨĂŵŝůǇ�,ĞƐƉĞƌŝŝĚĂĞ�ĂŶĚ�>ǇĐĂĞŶŝĚĂĞ�ǁĞƌĞ� ůĞĂƐƚ�ĂďƵŶĚĂŶƚ͘�&ŽƌĞƐƚ�ŚĂĚ�
ŚŝŐŚ�ĚŝǀĞƌƐŝƚǇ�;Ϭ͘ϴϳͿ�ĂŶĚ�ƐƉĞĐŝĞƐ�ƌŝĐŚŶĞƐƐ�;ϵ͘ϴϱͿ�ŽĨ�ďƵƩĞƌŇŝĞƐ�ĚƵƌŝŶŐ�
ƚŚĞ� ƐƚƵĚǇ� ƟŵĞ� ƉĞƌŝŽĚ� ĨŽůůŽǁĞĚ� ďǇ� ƚŚĞ� ƌŝǀĞƌďĂŶŬ� ;Ϭ͘ϴϲ͕� ϲ͘ϭϬͿ� ĂŶĚ�
ĨĂƌŵůĂŶĚ�;Ϭ͘ϲϳ͕�ϰ͘ϳϯͿ͕�ďƵƚ�ƚŚĞ�ĞǀĞŶŶĞƐƐ�ǁĂƐ�ŚŝŐŚ�ŝŶ�ƌŝǀĞƌďĂŶŬ�;Ϭ͘ϴϵͿ�
ĐŽŵƉĂƌĞĚ�ƚŽ�ŽƚŚĞƌ�ƚǁŽ�ŚĂďŝƚĂƚƐ͘�&ƌŽŵ�ƚŚĞ�ƌĞĐŽƌĚĞĚ�ĚĂƚĂ�ŝƚ�ǁĂƐ�ĨŽƵŶĚ�
ƚŚĂƚ�ƌŝǀĞƌďĂŶŬ�ĂŶĚ�ĨŽƌĞƐƚ�ŚĂĚ�ƐŝŵŝůĂƌ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ǁŝƚŚ�ĞĂĐŚ�ŽƚŚĞƌ�
ŝŶ� ĐŽŵƉĂƌŝƐŽŶ� ƚŽ� ƌŝǀĞƌ� ĂŶĚ� ĨĂƌŵůĂŶĚ�Θ� ĨŽƌĞƐƚ� ĂŶĚ� ĨĂƌŵůĂŶĚ͘� �ĞƚĂŝů�
ĂŶĚ� ƌĞŐƵůĂƌ� ƐĞĂƐŽŶĂů�ŵŽŶŝƚŽƌŝŶŐ� ĂŶĚ� ƐƚƵĚǇ� ĂƌĞ�ŶĞĐĞƐƐĂƌǇ� ƚŽ� ĐƌĞĂƚĞ�
ƚŚĞ�ĚĂƚĂďĂƐĞ�ŽĨ�ďƵƩĞƌŇŝĞƐ�ǁŚŝĐŚ�ŚĞůƉ�ƚŽ�ƌĞĐŽŐŶŝǌĞ�ƚŚĞ�ďƵƩĞƌŇǇ�ĨĂƵŶĂ�
ĂŶĚ�ƚŚĞŝƌ�ĞĐŽůŽŐŝĐĂů�ƐŝŐŶŝĮĐĂŶĐĞ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ĂƌĞĂ͘�

<ĞǇǁŽƌĚƐ:  �ƵƩĞƌŇǇ͕ �,ĂďŝƚĂƚ͕�^ƉĞĐŝĞƐ

BIOD 008#

,ƵŵĂŶͲtŝůĚůŝĨĞ��ŽŶŇŝĐƚ�ŝŶ��ƵīĞƌ��ŽŶĞ�ŽĨ��ŚŝƚǁĂŶ�EĂƟŽŶĂů�
WĂƌŬ͕�EĞƉĂů

WZ�'z��<�&>�1*͕��/E�^,�E�hW�E�ϭ͕Ϯ

ϭ�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�WĂƚĂŶ�DƵůƟƉůĞ��ĂŵƉƵƐ 
ϮZĞƐŽƵƌĐĞƐ�,ŝŵĂůĂǇĂ�&ŽƵŶĚĂƟŽŶ͕�^ĂŶĞƉĂ͕�>ĂůŝƚƉƵƌ

,ƵŵĂŶͲǁŝůĚůŝĨĞ� ĐŽŶŇŝĐƚ� ŝƐ� ŽŶĞ� ŽĨ� ƚŚĞ� ŵĂũŽƌ� ǁŝůĚůŝĨĞ� ŝƐƐƵĞƐ� ŝŶ� ĂŶĚ�
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ĂƌŽƵŶĚ� �ŚŝƚǁĂŶ� EĂƟŽŶĂů� WĂƌŬ� ;�EWͿ� ƌĞƐƵůƟŶŐ� ŝŶ� ŝŶũƵƌŝĞƐ͕� ĚĞĂƚŚƐ�
ŽĨ� ŚƵŵĂŶ� ĂŶĚ� ǁŝůĚůŝĨĞ͕� ƉƌŽƉĞƌƚǇ� ůŽƐƐ� ĂŶĚ� ĐƌŽƉ� ĚĂŵĂŐĞ͘� dŚŝƐ� ƐƚƵĚǇ�
ĂŝŵĞĚ� ƚŽ� ƵŶĚĞƌƐƚĂŶĚ� ƚŚĞ� ƐƚĂƚƵƐ� ŽĨ� ŚƵŵĂŶͲǁŝůĚůŝĨĞ� ĐŽŶŇŝĐƚ� ŝŶ�DĂĚŝ�
ĂŶĚ�DĞŐŚĂƵůŝ� ďƵīĞƌ� ǌŽŶĞƐ�ŽĨ��EW͘ ��� ƚŽƚĂů�ŽĨ�ϭϮϬ�ŚŽƵƐĞŚŽůĚƐ�ǁĞƌĞ�
ƐĞůĞĐƚĞĚ�ƌĂŶĚŽŵůǇ�ŝŶ�ƚŚĞƐĞ�ƐĞƩůĞŵĞŶƚƐ�ĂŶĚ�ĐŽŶĚƵĐƚĞĚ�ƋƵĞƐƟŽŶŶĂŝƌĞ�
ƐƵƌǀĞǇƐ͘�^ĞĐŽŶĚĂƌǇ�ŝŶĨŽƌŵĂƟŽŶ�ǁĂƐ�ĐŽůůĞĐƚĞĚ�ĨƌŽŵ��EW�ŚĞĂĚƋƵĂƌƚĞƌ͕ �
<ĂƐĂƌĂ͘� /Ŷ� DĂĚŝ͕� �ƐŝĂŶ� ĞůĞƉŚĂŶƚ� ;ϮϳйͿ� ǁĂƐ� ƌĞƉŽƌƚĞĚ� ĂƐ� ƚŚĞ� ŵŽƐƚ�
ƉƌŽďůĞŵĂƟĐ� ĂŶŝŵĂů� ĨŽůůŽǁĞĚ� ďǇ� ǁŝůĚ� ďŽĂƌ� ;ϮϯйͿ� ĂŶĚ� ZŚŝŶŽ� ;ϮϮйͿ͕�
ǁŚĞƌĞĂƐ� ŝŶ� DĞŐŚĂƵůŝ͕� ǁŝůĚ� ďŽĂƌ� ;ϮϲйͿ� ǁĂƐ� ƌĞƉŽƌƚĞĚ� ĂƐ� ƚŚĞ� ŵŽƐƚ�
ƉƌŽďůĞŵ�ĐƌĞĂƟŶŐ�ǁŝůĚ�ĂŶŝŵĂů�ĨŽůůŽǁĞĚ�ďǇ�ZŚŝŶŽ�;ϮϰйͿ�ĂŶĚ��ůĞƉŚĂŶƚ�
;ϮϮйͿ͘�&ƌĞƋƵĞŶĐǇ�ŽĨ�ǀŝƐŝƚ�ŽĨ�ǁŝůĚůŝĨĞ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ŚŝŐŚ�ĚƵƌŝŶŐ�ƌŝĐĞ�
ŚĂƌǀĞƐƟŶŐ�;KĐƚŽďĞƌͬ�EŽǀĞŵďĞƌͿ͘�dŚĞ�ĐŽŶŇŝĐƚ�ǁĂƐ�ŝŶ�ŝŶĐƌĞĂƐŝŶŐ�ƚƌĞŶĚ�
ŝŶ�ƚŚĞƐĞ�ďƵīĞƌ�ǌŽŶĞƐ�ŽĨ��EW�ŝŶ�ƚŚĞ�ůĂƐƚ�ĮǀĞ�ǇĞĂƌ͘ �/Ŷ�DĞŐŚĂƵůŝ�Ă�ŐƌĞĂƚĞƌ�
ŶƵŵďĞƌ�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�ϰϴй�ǁĞƌĞ�ŝŶǀŽůǀĞĚ�ŝŶ�ĚŝīĞƌĞŶƚ�ĐŽŶƐĞƌǀĂƟŽŶ�
ŽƌŐĂŶŝǌĂƟŽŶƐ� ǁŚŝĐŚ� ƐŚŽǁĞĚ� ƚŚĞ� ƉŽƐŝƟǀĞ� ĂƫƚƵĚĞ� ƚŽǁĂƌĚƐ� ƚŚĞ�
ĐŽŶƐĞƌǀĂƟŽŶ�ŽĨ�ǁŝůĚ�ĂŶŝŵĂůƐ�ĂŶĚ�ĨƌŽŵ�DĂĚŝ�ĂďŽƵƚ�ϯϮй�ŽĨ�ƉĞŽƉůĞ�ĂƌĞ�
ŽŶůǇ�ŝŶǀŽůǀĞĚ�ŝŶ�ĚŝīĞƌĞŶƚ�ĐŽŶƐĞƌǀĂƟŽŶ�ŽƌŐĂŶŝǌĂƟŽŶƐ͘�KǀĞƌ�Ϯͬϯ�ŽĨ�ƚŚĞ�
ƌĞƐƉŽŶĚĞŶƚƐ�ǁĞƌĞ�ŶŽƚ�ŚĂƉƉǇ�ǁŝƚŚ�ƚŚĞ�ĐŽŵƉĞŶƐĂƟŽŶ�ƐĐŚĞŵĞ�ƚŚŽƵŐŚ�
ŝƚ�ŝƐ�ƉƌŽǀŝĚĞĚ�ŽŶ�ƚŚĞ�ďĂƐŝƐ�ŽĨ�ƐĞǀĞƌŝƚǇ�ŽĨ�ĚĂŵĂŐĞ͘�sĞƌǇ�ĨĞǁ�ƌĞƐƉŽŶĚĞŶƚƐ�
ǁĞƌĞ� ŝŶƚĞƌĞƐƚĞĚ� ŝŶ� ĂůƚĞƌŶĂƟǀĞ� ĐƌŽƉƉŝŶŐ� ;ϭϳй� ŝŶ� DĂĚŝ� ĂŶĚ� ϭϮй� ŝŶ�
DĞŐŚĂƵůŝͿ͘�,ŽǁĞǀĞƌ͕ �ŶŽ�ƐƵĐŚ�ƉƌŽŐƌĂŵ�ŚĂƐ�ďĞĞŶ�ŝŵƉůĞŵĞŶƚĞĚ�ŝŶ�ƚŚĞ�
ĂƌĞĂ͘��ĞƩĞƌŵĞŶƚ�ŝŶ�ĐŽŵƉĞŶƐĂƟŽŶ�ƐĐŚĞŵĞ�ĂŶĚ�ĞĚƵĐĂƟŶŐ�ƉĞŽƉůĞ�ĂŶĚ�
ƉƌŽŵŽƟŶŐ�ĂůƚĞƌŶĂƟǀĞ�ĐƌŽƉƐ�ƐŚŽƵůĚ�ďĞ�ŝŵƉůĞŵĞŶƚĞĚ�ĨŽƌ�ƚŚĞ�ůŽŶŐ�ƚĞƌŵ�
ĐŽŶƐĞƌǀĂƟŽŶ�ŽĨ�ǁŝůĚůŝĨĞ�ŝŶ��EW͘

<ĞǇǁŽƌĚƐ͗�WĂƌŬͲƉĞŽƉůĞ�ĐŽŶŇŝĐƚ͕��ŽŶƐĞƌǀĂƟŽŶ͕�WĞŽƉůĞ Ɛ͛�ƉĞƌĐĞƉƟŽŶ
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BIOD 009#

�ƐƐĞƐƐŵĞŶƚ�ŽĨ�ŝŵƉĂĐƚƐ�ŽĨ�ŝŶǀĂƐŝǀĞ�ƐƉĞĐŝĞƐ͗���ĐĂƐĞ�ƐƚƵĚǇ��ŝŶ�
ƵƌďĂŶ�ĨŽƌĞƐƚ�ƉĂƚĐŚ�ŽĨ�:ĂŐĚŽů�Ͳ�zĂŐǇĂĚŽů�&ŽƌĞƐƚ͕�'ŽŬĂƌŶĂ

��/E��',�>�1͕��/W�<�<,��<�1

ϭ�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�'ŽůĚĞŶ�'ĂƚĞ�/ŶƚĞƌŶĂƟŽŶĂů�
�ŽůůĞŐĞ�;''/�Ϳ͕�EĞƉĂů 

�ŵĂŝů͗�ĚŝĂŶĂ͘ŐŚĂůĞϳϴΛŐŵĂŝů͘ĐŽŵ

hƌďĂŶ�ĨŽƌĞƐƚ�ƉĂƚĐŚĞƐ�ĂƌĞ�ƵŶĚĞƌ�ŝŶĐƌĞĂƐĞĚ�ƉƌĞƐƐƵƌĞ�ĨƌŽŵ�ŝŶǀĂƐŝŽŶ�ďǇ�
ĂůŝĞŶ�ƐƉĞĐŝĞƐ�ĂŶĚ�ĂƌĞ�ƐƚƌŽŶŐůǇ�ĂīĞĐƚĞĚ�ďǇ�ĂŶƚŚƌŽƉŽŐĞŶŝĐ�ĂĐƟǀŝƟĞƐ�dŚĞ�
ǀĞŐĞƚĂƟŽŶ�ƉƌĞƐĞŶƚ�ŝŶ�ƚŚĞ�ŵĂƚƌŝǆ�ŽĨ�ƵƌďĂŶ�ƐŝƚĞƐ�ŝƐ�Ă�ƌŝĐŚ�ƐŽƵƌĐĞ�ŽĨ�ĂůŝĞŶ�
ŝŶǀĂƐŝǀĞ�ƐƉĞĐŝĞƐ͘�dŚĞ�ƉĂƚĐŚ�ĞǆƉĞƌŝŵĞŶƚ�ŝŶǀŽůǀĞĚ�ŝŶŝƟĂƟŶŐ�ŝŶǀĂƐŝŽŶ�ŝŶ�
ĚŝīĞƌĞŶƚ�ŚĂďŝƚĂƚ�ƚǇƉĞƐ�;ƌŽĂĚƐŝĚĞ͕�ĚŝƐƚƵƌďĞĚ͕�ŽƉĞŶ�ďŽƵŶĚĂƌǇ�Θ�ĚĞŶƐĞ�
ĨŽƌĞƐƚͿ͘�dŚŝƐ�ƐƚƵĚǇ�ĂŝŵƐ�ƚŽ�ĂĚĚƌĞƐƐ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ŝŶǀĂƐŝǀĞ�ĂůŝĞŶ�ƐƉĞĐŝĞƐ�
ƚŽ�ƚŚĞ�ŶĂƟǀĞ�ƐƉĞĐŝĞƐ� ŝŶ�ƚŚĞ�ƵƌďĂŶ�ĨŽƌĞƐƚ�ƉĂƚĐŚ�ĐŽǀĞƌŝŶŐ�ƚŚĞ�ĂƌĞĂ�ŽĨ�
ϯϯ͘Ϭϲ�ŚĂ͘�dŚĞ�ĂŶĂůǇƐŝƐ�ǁĂƐ�ŵĂĚĞ�Ăƚ�ƚǁŽ�ƚǇƉĞƐ�ŽĨ�ĨŽƌĞƐƚ�;WŝŶĞ�ĨŽƌĞƐƚ�Θ�
DŝǆĞĚͲ�ďƌŽĂĚ�ůĞĂǀĞƐͿ�ǁŝƚŚŝŶ�ƚŚĞ�ƐƵďƚƌŽƉŝĐĂů�ĂƌĞĂ�ŽĨ�ƚŚĞ�ƵƌďĂŶ�ĨŽƌĞƐƚ�
ƉĂƚĐŚ͘��ůƚŽŐĞƚŚĞƌ�ƐĞǀĞŶƚĞĞŶ�ŶĂƟǀĞ�ƉůĂŶƚ�ƐƉĞĐŝĞƐ�ĂŶĚ�ĞŝŐŚƚ�ƐƉĞĐŝĞƐ�ŽĨ�
/�W^�ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�ŝŶ�ƚŽƚĂů�ŽĨ�ϯϬ�ƉůŽƚƐ�;ϮϬŵΎϮϬŵͿ�ƵƐŝŶŐ�^ǇƐƚĞŵĂƟĐ�
ƐĂŵƉůŝŶŐ�ŵĞƚŚŽĚ͘�WŝŶƵƐ�ƌŽǆďƵƌŐŚŝŝ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ƚŚĞ�ŵŽƐƚ�ĚŽŵŝŶĂŶƚ�
ŶĂƟǀĞ� ƚƌĞĞ�ƐƉĞĐŝĞƐ�ĂƐ�Ă� ĨĂĐƚ� ƚŚĂƚ� ƚŚĞ� ĨŽƌĞƐƚ�ĂƌĞĂ�ŽĨ�ĂďŽƵƚ�ϲϬй� ĨĂůůƐ�
ƵŶĚĞƌ�ƉŝŶĞ�ĨŽƌĞƐƚ�ƚǇƉĞ�ĂŶĚ�ƚŚĞ�ƌĞƐƚ�ŝƐ�ŵŝǆĞĚ�ďƌŽĂĚ�ůĞĂǀĞƐ�ĨŽƌĞƐƚ͘�dŚĞ�
ĐŽǀĞƌĂŐĞ�ĂŶĚ�ƐƉĞĐŝĞƐ�ƌŝĐŚŶĞƐƐ�ŽĨ�/�W^�ŝŶ�ĞĂĐŚ�ƐĂŵƉůŝŶŐ�ƉůŽƚ�ǁĂƐ�ĨŽƵŶĚ�
ƐŝŐŶŝĮĐĂŶƚůǇ�ĚŝīĞƌĞŶƚ͘�dŚĞ�ŝŶǀĂƐŝŽŶ�ŽĨ�/�W^�ǁĂƐ�ĚĞƚĞĐƚĞĚ�ŵŽƌĞ�ŝŶ�ŽƉĞŶ�
ĂŶĚ�ĚŝƐƚƵƌďĞĚ�ƐŝƚĞƐ͘�ZĞůĂƟŽŶƐŚŝƉ�ŽĨ� ƚŚĞ� ƐĞĞĚůŝŶŐ�Θ�ƐĂƉůŝŶŐ�ĚŝǀĞƌƐŝƚǇ�
ǁŝƚŚ� ƌĞƐƉĞĐƚ� ƚŽ� ŝŶǀĂƐŝǀĞ� ƐƉĞĐŝĞƐ� ĐŽǀĞƌĂŐĞ�ǁĂƐ� ĞƐƚĂďůŝƐŚĞĚ͕� ďŽƚŚ� ŽĨ�
ǁŚŝĐŚ� ƐŚŽǁĞĚ� ŶĞŐĂƟǀĞ� ĐŽƌƌĞůĂƟŽŶ� ;ƌ� с� ͲϬ͘ϭ�Θ� ͲϬ͘ϬϴϯͿ� ƌĞƐƉĞĐƟǀĞůǇ͘�
dŚĞ�ŝŵƉĂĐƚƐ�ŽĨ�/�W^�ŝŶ�ƚƌĞĞ�ƌĞŐĞŶĞƌĂƟŽŶ�ǁĞƌĞ�ĨŽƵŶĚ�ďǇ�ƐƵƉƉƌĞƐƐŝŶŐ�
ƚŚĞ� ŐƌŽǁƚŚ� ŽĨ� ƐĂƉůŝŶŐƐ� ĂŶĚ� ƐĞĞĚůŝŶŐƐ͘� EĂƟǀĞ� ŚĞƌď� ƐƉĞĐŝĞƐ� ĂƌĞ� ĂůƐŽ�
ĨŽƵŶĚ�ƚŽ�ďĞ�ĂīĞĐƚĞĚ�ďǇ�/�W^�ŶĞŐĂƟǀĞůǇ͘�/ŶǀĂƐŝǀĞ�ƉůĂŶƚƐ�ŽŌĞŶ�ĂƉƉĞĂƌ�
ƚŽ�ďĞ�ŵŽƌĞ�ĐŽŵƉĞƟƟǀĞ� ƚŚĂŶ�ŶĂƟǀĞ�ƐƉĞĐŝĞƐ͘�DŝǆƚƵƌĞƐ�ŽĨ� ŝŶǀĂƐŝǀĞ�Θ�
ŶĂƟǀĞ�ƐƉĞĐŝĞƐ�ĂƌĞ�ŐĞŶĞƌĂůůǇ�ůĞƐƐ�ƉƌŽĚƵĐƟǀĞ�ƚŚĂŶ�ŵŽŶŽĐƵůƚƵƌĞƐ�ŽĨ�ƚŚĞ�
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ŶĂƟǀĞ�ƐƉĞĐŝĞƐ�ďƵƚ�ŶŽƚ�ůĞƐƐ�ƚŚĂŶ�ŵŽŶŽĐƵůƚƵƌĞƐ�ŽĨ�ƚŚĞ�ŝŶǀĂƐŝǀĞ�ƐƉĞĐŝĞƐ͘�
dŚƵƐ͕�ĐŽŶƚƌŽůůŝŶŐ�/�WƐ�ŝƐ�ĐƌŝƟĐĂů�ƚŽ�ĞŶŚĂŶĐĞ�ƚŚĞ�ƉƌŽĚƵĐƟǀŝƚǇ�ŽĨ�ŶĂƟǀĞ�
ƐƉĞĐŝĞƐ͘

<ĞǇǁŽƌĚƐ͗�/�W^͕�^ƉĞĐŝĞƐ�ĐŽǀĞƌĂŐĞ͕�^ĞĞĚůŝŶŐ͕�DŽŶŽĐƵůƚƵƌĞ͕�/ŶǀĂƐŝŽŶ

BIOD 010#

^ƚƵĚǇ�ŽŶ�ƚŚĞ�dĂŝů�ZĞŐĞŶĞƌĂƟŽŶ��ďŝůŝƚǇ�ŽĨ��ŽŵŵŽŶ�,ŽƵƐĞ�
'ĞĐŬŽ� ;Hemidactylus frenatus)� ŝŶ� <ŝƌƟƉƵƌ͕ � <ĂƚŚŵĂŶĚƵ͕�
EĞƉĂů͒

�/W�^,�d�E�h<�Z

dƌŝͲ�ŚĂŶĚƌĂ�DƵůƟƉůĞ��ĂŵƉƵƐ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů 
�ŵĂŝů͗�ĚŝƉĞƐŚƚĂŶĚƵŬĂƌϯϯΛŐŵĂŝů͘ĐŽŵ

ZĞŐĞŶĞƌĂƟŽŶ�ŝƐ�ƚŚĞ�ĂďŝůŝƚǇ�ƚŽ�ƌĞďƵŝůĚ�ĂŶĚ�ƌĞƐƚŽƌĞ�Ă�ďŽĚǇ Ɛ͛�ĐĞůůƐ�ƚŽ�ŝƚƐ�
ŽƌŝŐŝŶĂů� ƐƚĂƚĞ� ƐƵĐŚ� ƚŚĂƚ� ƚŚĞǇ� ĂƌĞ� ĂďůĞ� � ƚŽ� � ĨƵŶĐƟŽŶ� � ƉŚĞŶŽƚǇƉŝĐĂůůǇ��
ĂŶĚ� ĂŶĂƚŽŵŝĐĂůůǇ� ĂƐ� ƚŚĞ�ŽƌŝŐŝŶĂů� ĐĞůůƐ͘� dŚŝƐ� ƌĞƐĞĂƌĐŚ� ĨŽĐƵƐĞƐ�ŽŶ� ƚŚĞ�
ŝŶĐƌĞĚŝďůĞ�ƌĞŐĞŶĞƌĂƟǀĞ�ĂďŝůŝƚǇ�ƚŚĂƚ�ŵŽƐƚ�ůŝǀŝŶŐ�ŽƌŐĂŶŝƐŵƐ�ƉŽƐƐĞƐƐ͘�dŚŝƐ�
ƌĞƐĞĂƌĐŚ�ŚĂƐ�ƵƟůŝǌĞĚ��ŽŵŵŽŶ�,ŽƵƐĞ�'ĞĐŬŽ�;,ĞŵŝĚĂĐƚǇůƵƐ�ĨƌĞŶĂƚƵƐͿ�
ƚŽ�ŽďƚĂŝŶ�ĚĂƚĂ�ŽĨ�ƚŚŝƐ�ŽƌŐĂŶŝƐŵ�ƚŽ�ůŽƐĞ�ŝƚƐ�ƚĂŝů�ŝŶ�ĨĂĐĞ�ŽĨ�ĞǆƚƌĞŵŝƚǇ�ďǇ�
ƚŚĞ�ƉƌŽĐĞƐƐ�ŽĨ�͚ĐĂƵĚĂů�ĂƵƚŽƚŽŵǇ͛�ƚŽ�ƐƵƌǀŝǀĞ�ĂŶĚ�ůĂƚĞƌ�ƌĞŐƌŽǁ�Ă�ďƌĂŶĚ�
ŶĞǁ�ƚĂŝů�ǁŝƚŚ�ŵŽƌĞ�Žƌ�ůĞƐƐ�ƐŝŵŝůĂƌ�ĨƵŶĐƟŽŶĂůŝƚǇ͘�&Žƌ�ƚŚĞ�ĐŽŶĚƵĐƟŽŶ�ŽĨ�
ƚŚŝƐ�ƉĂƌƟĐƵůĂƌ�ƌĞƐĞĂƌĐŚ͕�ůĂďŽƌĂƚŽƌǇ�ĐŽŶĚŝƟŽŶƐ�ǁĞƌĞ�ƐĞƚ�ƵƉ�ŝŶ�<ŝƌƟƉƵƌ�
ĨŽƌ�ŽďƐĞƌǀĂƟŽŶ�ŽĨ�ŐĞĐŬŽƐ�ƵŶĚĞƌ�ĐŽŶƚƌŽůůĞĚ�ĞŶǀŝƌŽŶŵĞŶƚ͘�dĞŶ�ŐĞĐŬŽƐ�
ǁĞƌĞ�ĐĂƉƚƵƌĞĚ�ĨƌŽŵ�<ŝƌƟƉƵƌ�ďǇ�KĐƚŽďĞƌ�ŽĨ�ϮϬϭϴ͘�dŚĞƐĞ�ŐĞĐŬŽƐ�ǁĞƌĞ�
ŬĞƉƚ� ŝŶ� ŐůĂƐƐ� ĂŶĚ�ƉůĂƐƟĐ� ĐĂŐĞƐ� ŝŶ� Ă� ƐĞƉĂƌĂƚĞ͕� ƐĞĐůƵĚĞĚ� ƌŽŽŵ�ǁŚĞƌĞ�
ĚĂǇ� ĂŶĚ� ŶŝŐŚƚ� ĐǇĐůĞƐ� ǁĞƌĞ� ĐŽŶƚƌŽůůĞĚ� ĂŶĚ� ǁĂƚĞƌ� ĂƐ� ƉƌŽǀŝƐŝŽŶ� ǁĂƐ�
ƉƌŽǀŝĚĞĚ� ƌĞŐƵůĂƌůǇ͘� &ŝůĂŵĞŶƚ� ďƵůď� ǁĂƐ� ƵƐĞĚ� ĨŽƌ� ŝůůƵŵŝŶĂƟŽŶ� ĚƵƌŝŶŐ�
ŶŝŐŚƚ�ƟŵĞ͘��ŌĞƌ�ƚŚĞ�ůĂďŽƌĂƚŽƌǇ�ĞŶǀŝƌŽŶŵĞŶƚ�ǁĂƐ�ƐĞƚ�ƵƉ͕�ƚŚĞ�ƚĂŝůƐ�ŽĨ�
ŐĞĐŬŽƐ�ǁĞƌĞ� ĐƵƚ�Žī�ĂŶĚ� ƚŚĞ�ŐƌŽǁƚŚƐ�ŽĨ� ƚŚĞŝƌ�ŶĞǁ� ƚĂŝůƐ�ǁĞƌĞ�ŶŽƚĞĚ�
ĚŽǁŶ�ŽŶ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŵŽŶƚŚƐ͘�KŶůǇ�ǁĂƚĞƌ�ǁĂƐ�ƉƌŽǀŝĚĞĚ�ƚŽ�ƚŚĞ�ŐĞĐŬŽƐ�
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ĂŌĞƌ� ƚĂŝů� ƌĞŵŽǀĂů�ĂŶĚ� ƌĞŐƌŽǁƚŚ�ŽĨ� ƚŚĞ� ƚĂŝůƐ�ǁĞƌĞ�ŽďƐĞƌǀĞĚ͘�dŚŽƵŐŚ�
ŶĞǁ� ƚĂŝů� ŐƌŽǁƚŚ� ǁĂƐ� ƐĞĞŶ͕� ŝƚ� ǁĂƐ� ǀĞƌǇ� ůŝŵŝƚĞĚ� ĐŽŵƉĂƌĞĚ� ƚŽ� ŽƚŚĞƌ�
ƌĞƐĞĂƌĐŚĞƐ͘�'ƌŽǁƚŚ�ŽĨ�ƚĂŝů� ŝŶ�ŐĞĐŬŽƐ�ǁĂƐ�ƐĞĞŶ�ǁŝƚŚ�Ă�ŵĂǆŝŵƵŵ�ŽĨ�ϭ�
Đŵ�ĂŶĚ�ŵŝŶŝŵƵŵ�ŽĨ�͘ϭ�Đŵ�ŽǀĞƌ�ƚŚĞ�ĐŽƵƌƐĞ�ŽĨ�ϭϰ�ǁĞĞŬƐ͘�EŽ�ƐŝŐŶŝĮĐĂŶƚ�
ĚŝīĞƌĞŶĐĞ�ǁĂƐ�ĨŽƵŶĚ�ďĞƚǁĞĞŶ�ƌĞŐĞŶĞƌĂƚĞĚ�ƚĂŝůƐ�ǁŝƚŚ�ŝŶĚŝǀŝĚƵĂů�ŐĞĐŬŽƐ�
ĂŶĚ�ƌĞŐĞŶĞƌĂƚĞĚ�ƚĂŝůƐ�ǁŝƚŚ�ƟŵĞ͘

<ĞǇǁŽƌĚƐ͗��ĂƵĚĂů�ĂƵƚŽƚŽŵǇ͕ �ZĞŐĞŶĞƌĂƟŽŶ͕�'ĞĐŬŽƐ

�/K�/s�Z^/dz
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WŽůůƵƟŽŶ�ĂŶĚ��ŽŶƚƌŽů�DĞĂƐƵƌĞƐ

# represents the poster presentation
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^ŽůŝĚ�tĂƐƚĞ��ŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ĂŶĚ�^ĞǁĂŐĞ�KƵƚůĞƚ�DĂƉƉŝŶŐ�
ŽĨ�^ůƵŵƐ�ŝŶ�<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů

�E:�>/�d,�W�>/z�1*�DK,�E��͘���E'/Ϯ͕�<���Z�Z/:�>1 ͒

1dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�EĞƉĂů�͒2�ĂůŝĨŽƌŶŝĂ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͕�&ƌĞƐŶŽ���

hŶƉůĂŶŶĞĚ� ƵƌďĂŶŝǌĂƟŽŶ� ŝŶ� <ĂƚŚŵĂŶĚƵ� ĐŝƚǇ͕ � ƚŚĞ� ĐĂƉŝƚĂů� ŽĨ� EĞƉĂů͕� ŝƐ�
ƌĞƐƵůƟŶŐ� ŝŶ� ƚŽŽ�ŵĂŶǇ�ĞŶǀŝƌŽŶŵĞŶƚĂů� ŝƐƐƵĞƐ͕�ǁŚĞƌĞ� ŝŵƉƌŽƉĞƌ�ǁĂƐƚĞ�
ŵĂŶĂŐĞŵĞŶƚ�ĂŶĚ�ǁŽƌƐĞŶŝŶŐ�ǁĂƚĞƌ�ƋƵĂůŝƚǇ�ŝŶ��ĂŐŵĂƟ�ZŝǀĞƌ�ĂƌĞ�ƐĞƌŝŽƵƐ�
ƉƌŽďůĞŵƐ͘� dŽ� ƵŶĚĞƌƐƚĂŶĚ� ƚŚĞ� ƐƚĂƚƵƐ� ŽĨ� ^tD� ŝŶ� ƐůƵŵ� ĂƌĞĂƐ� ĂůŽŶŐ�
�ĂŐŵĂƟ�ZŝǀĞƌ�ŝŶ�<ĂƚŚŵĂŶĚƵ͕�Ă�ƋƵĞƐƟŽŶŶĂŝƌĞ�ƐƵƌǀĞǇ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�
ĨƌŽŵ��Ɖƌŝů�Ϯϭ�ƚŽ�DĂǇ�ϰ͕�ϮϬϭϵ͘�dŚĞ�ĂǀĞƌĂŐĞ�ŽĨ�ǁĂƐƚĞ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�
ĨƌŽŵ�Ăůů�ĨŽƵƌ�ůŽĐĂƟŽŶƐ�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�ƚŚĞ�ŽƌŐĂŶŝĐ�ǁĂƐƚĞƐ�ǁĂƐ�ƚŚĞ�ŚŝŐŚĞƐƚ�
Ăƚ�ϲϬ͘ϭϳй͘�WĂƉĞƌ�ĂŶĚ�ƉĂƉĞƌ�ƉƌŽĚƵĐƚƐ�;ϭϰ͘ϴϴйͿ͕�ƉůĂƐƟĐƐ�;ϭϭ͘ϭϲйͿ͕�ŐůĂƐƐ�
;ϳ͘ϳйͿ͕�Ěŝƌƚ�ĂŶĚ�ĐŽŶƐƚƌƵĐƟŽŶ�ĚĞďƌŝƐ�;ϱ͘ϳϵйͿ͕�ĂŶĚ�ŽƚŚĞƌƐ�;Ϭ͘ϯйͿ�ǁĞƌĞ�
ĂůƐŽ�ƉƌĞƐĞŶƚ͘�dĞǆƟůĞƐ͕�ƌƵďďĞƌ͕ �ůĞĂƚŚĞƌ͕ �ŵĞƚĂůƐ͕�ĂŶĚ�ŚĂǌĂƌĚŽƵƐ�ǁĂƐƚĞƐ�
ǁĞƌĞ�ŶŽƚ�ĨŽƵŶĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ĂƌĞĂ͘�dŽƚĂů�ǁĂƐƚĞ�ŐĞŶĞƌĂƟŽŶ�ŝŶ�ĞĂĐŚ�ƐŝƚĞ�
ĂŵŽŶŐ�ƚŚĞ�ƐƵƌǀĞǇĞĚ�ŚŽƵƐĞŚŽůĚƐ�ǁĞƌĞ�ϯϭ͘Ϭϲ͕�Ϯϭ͘ϵϱ͕�Ϯϯ͘ϱϰ͕�ĂŶĚ�ϯϵ͘ϭ�ŬŐ�
ĚͲϭ�ŝŶ�^ŝŶĂŵĂŶŐĂů͕�dŚĂƉĂƚŚĂůŝ͕�dĞŬƵ�ĂŶĚ��ĂůŬŚƵ͕�ƌĞƐƉĞĐƟǀĞůǇ͘��ǀĞƌĂŐĞ�
ŚŽƵƐĞŚŽůĚ�ƐŽůŝĚ�ǁĂƐƚĞ�ŐĞŶĞƌĂƟŽŶ�ƌĂƚĞƐ�ǁĞƌĞ�ϭϲϱ͘ϳ͕�ϭϯϳ͘ϳϲ͕�ϭϰϯ͘ϲϰ͕�
ĂŶĚ�Ϯϱϭ͘ϱ�Ő�ĐĂƉŝƚĂͲϭ�ĚͲϭ�ŝŶ�^ŝŶĂŵĂŶŐĂů͕�dŚĂƉĂƚŚĂůŝ͕�dĞŬƵ͕�ĂŶĚ��ĂůŬŚƵ͕��
ŝŶ� ƚŚĂƚ�ŽƌĚĞƌ͘ �dŚĞ� ƚŽƚĂů�ŶƵŵďĞƌ�ŽĨ� ƐĞǁĂŐĞ�ŽƵƚůĞƚƐ� ĨƌŽŵ�^ŝŶĂŵĂŶŐĂů�
ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ϰϳ�ĂŶĚ�ĂŵŽŶŐ�ƚŚĞŵ�ϭϰ�ǁĞƌĞ�ĂĐƟǀĞ͘�dŚĞ�ůĂď�ƌĞƐƵůƚƐ�
ǇŝĞůĚĞĚ�ƚŚĂƚ�ƚŚĞ�ĚŝƐƐŽůǀĞĚ�ŽǆǇŐĞŶ�;�KͿ�ǁĂƐ�ǀĞƌǇ�ůŽǁ�Ăƚ�Ϭ͘ϲ�ŵŐ>Ͳϭ�ĂŶĚ�
ĐŚĞŵŝĐĂů� ŽǆǇŐĞŶ� ĚĞŵĂŶĚ� ;�K�Ϳ� ĂŶĚ� ďŝŽĐŚĞŵŝĐĂů� ŽǆǇŐĞŶ� ĚĞŵĂŶĚ�
;�K�Ϳ�ǁĞƌĞ� ƚŚĞ� ůĂƌŐĞƐƚ�ĂŵŽŶŐ� ĨŽƵƌ�ƉůĂĐĞƐ� ŝŶ��ĂůŬŚƵ͘�dŚĞ�ŚŝŐŚ��K��
ĂŶĚ��K��ŶƵŵďĞƌƐ�ŝŶĚŝĐĂƚĞ�ŐƌĞĂƚĞƌ�ďŝŽůŽŐŝĐĂů�ĂŶĚ�ĐŚĞŵŝĐĂů�ƉŽůůƵƟŽŶ�
ŝŶ��ĂŐŵĂƟ�ZŝǀĞƌ͕ �ƉĂƌƟĐƵůĂƌůǇ�ŝŶ��ĂůŬŚƵ�ĂƌĞĂ͘��ůů�ĨŽƵƌ�ƐůƵŵƐ�ŐĞŶĞƌĂƚĞĚ�
ŵŽƌĞ�ďŝŽĚĞŐƌĂĚĂďůĞ�ǁĂƐƚĞ�ĂŶĚ�ǁĂƐƚĞ�ďƵƌŶŝŶŐ�ŝƐ�Ă�ŵĂũŽƌ�̂ tD�ĂĐƟǀŝƚǇ͕ �
ĞƐƉĞĐŝĂůůǇ�ŝŶ��ĂůŬŚƵ͘�

<ĞǇǁŽƌĚƐ͗��ĂŐŵĂƟ�ƌŝǀĞƌ͕ �^ĞǁĂŐĞ͕�^ůƵŵ�ĂƌĞĂ͕�tĂƚĞƌ�ƋƵĂůŝƚǇ
WK>>hd/KE��E���KEdZK>�D��^hZ�^
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^ƉĂƟĂů�ĂŶĚ�^ĞĂƐŽŶĂů�tĂƚĞƌ�YƵĂůŝƚǇ�sĂƌŝĂƟŽŶƐ�ŝŶ��ĂŐŵĂƟ�
ZŝǀĞƌ��ĂƐŝŶ͕�EĞƉĂů͒

�,�t�E��^�W<Kd�1Ύ͕�<���Z�WZ�^���Z/:�>1͕�Z�D�^,�Z�:�W�Ed1 ͒

1�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ

^ƵƌĨĂĐĞ�ǁĂƚĞƌ�ƋƵĂůŝƚǇ�ĚĞƚĞƌŝŽƌĂƟŽŶ�ŝƐ�Ă�ĐƌŝƟĐĂů�ŝƐƐƵĞ�ŝŶ�ŵĂŶǇ�ĐŽƵŶƚƌŝĞƐ�
ŝŶ�ƚŚĞ�ǁŽƌůĚ͘�dŚĞ��ĂŐŵĂƟ�ZŝǀĞƌ�ĂŶĚ�ŝƚƐ�ƚƌŝďƵƚĂƌŝĞƐ�ǁŝƚŚŝŶ�<ĂƚŚŵĂŶĚƵ�
sĂůůĞǇ�ĂƌĞ�ĂŵŽŶŐ�ƚŚĞ�ŵŽƐƚ�ƉŽůůƵƚĞĚ�ƌŝǀĞƌƐ�ŝŶ�ƚŚĞ�ĐŽƵŶƚƌǇ͘�dŚŝƐ�ƐƚƵĚǇ�
ƉƌĞƐĞŶƚƐ� ƚŚĞ� ĂƐƐĞƐƐŵĞŶƚ� ŽĨ� ƐĞĂƐŽŶĂů� ĂŶĚ� ƐƉĂƟĂů� ǀĂƌŝĂƟŽŶ� ŽĨ�ǁĂƚĞƌ�
ƋƵĂůŝƟĞƐ� ŝŶ� ƚŚĞ� �ĂŐŵĂƟ� ZŝǀĞƌ� ĂŶĚ� ŝƚƐ� ƚƌŝďƵƚĂƌŝĞƐ͘� �� ƚŽƚĂů� ŽĨ� ƚŚŝƌƚǇͲ
Ɛŝǆ� ƐĂŵƉůŝŶŐ� ƐŝƚĞƐ�ǁĞƌĞ�ƐĞůĞĐƚĞĚ�ĂŶĚ�ŵŽŶŝƚŽƌĞĚ� ĨŽƌ�ϭϴ�ƉŚǇƐŝĐĂů�ĂŶĚ�
ĐŚĞŵŝĐĂů�ƉĂƌĂŵĞƚĞƌƐ�ŝŶ�ǁŝŶƚĞƌ�;:ĂŶƵĂƌǇͿ�ĂŶĚ�ŵŽŶƐŽŽŶ�;:ƵůǇͿ�ƐĞĂƐŽŶƐ�
ŽĨ�ϮϬϭϵ͘�dŚŝƐ�ƐƚƵĚǇ�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�ƵƉƐƚƌĞĂŵ�ǁĂƚĞƌ�ƋƵĂůŝƚǇ�ŝŶ�ƌƵƌĂů�ĂƌĞĂƐ�
ǁĂƐ�ƐŝŐŶŝĮĐĂŶƚůǇ�ŐŽŽĚ͘�/Ŷ�ĚŽǁŶƐƚƌĞĂŵ͕�ƐĞŵŝͲƵƌďĂŶŝǌĞĚ�ĂŶĚ�ƵƌďĂŶŝǌĞĚ�
ĂƌĞĂƐ͕� ƚŚĞ� ƌŝǀĞƌ�ǁĂƐ� ŚĞĂǀŝůǇ� ƉŽůůƵƚĞĚ�ǁŝƚŚ� ƵŶƚƌĞĂƚĞĚ�ŵƵŶŝĐŝƉĂů� ĂŶĚ�
ŝŶĚƵƐƚƌŝĂů�ǁĂƐƚĞƐ͘��K��ĂŶĚ��K��ǁĞƌĞ�ĨŽƵŶĚ�ŚŝŐŚĞƌ�ŝŶ�ƚŚĞ�ƵƌďĂŶ�ĂƌĞĂ�
ŝŶĚŝĐĂƟŶŐ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ŽƌŐĂŶŝĐ�ƉŽůůƵƚĂŶƚƐ�ŝŶ�ƚŚĞ�ƌŝǀĞƌ�ƐǇƐƚĞŵ͘�dŚŝƐ�
ƐƚƵĚǇ�ĂůƐŽ�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�ƚŚĞ�ǁĂƚĞƌ�ƋƵĂůŝƚǇ�ŽĨ�ƚŚĞ�ŵŽŶƐŽŽŶ�ƐĞĂƐŽŶ�ǁĂƐ�
ĐŽŵƉĂƌĂƟǀĞůǇ�ďĞƩĞƌ�ƚŚĂŶ�ƚŚĞ�ǁŝŶƚĞƌ�ƐĞĂƐŽŶ d͘ŚĞ�tY/�ǀĂůƵĞ�ŽĨ�ϴϳͲϮϰ�
ŝŶ�ƚŚĞ�ƐĂŵƉůŝŶŐ�ƐŝƚĞƐ�ƌĞƉƌĞƐĞŶƚĞĚ�ŐŽŽĚ�ƚŽ�ǀĞƌǇ�ďĂĚ�ƋƵĂůŝƚǇ͘�dŚĞ�̂ ŽĚŝƵŵ�
ĂĚƐŽƌƉƟŽŶ� ƌĂƟŽ� ;^�ZͿ� ĂŶĚ� ^ŽĚŝƵŵ�WĞƌĐĞŶƚĂŐĞ� ǀĂůƵĞ� ŝŶĚŝĐĂƚĞĚ� ƚŚĂƚ�
ǁĂƚĞƌ� ŝŶ��ĂŐŵĂƟ�ZŝǀĞƌ� ŝƐ� ƐƵŝƚĂďůĞ� ĨŽƌ� ŝƌƌŝŐĂƟŽŶ�ƉƵƌƉŽƐĞƐ͘�,ŽǁĞǀĞƌ͕ �
ŶĞĐĞƐƐŝƚǇ� ŽĨ� ƉƌŽƉĞƌ� ŵĂŝŶƚĞŶĂŶĐĞ� ŽĨ� ƚƌĞĂƚŵĞŶƚ� ƉůĂŶƚƐ� ĂŶĚ� ƉƌŽƉĞƌ�
ƉůĂŶŶŝŶŐ�ĨŽƌ�ƚŚĞ�ƌĞƐƚŽƌĂƟŽŶ�ŽĨ�ƚŚĞ��ĂŐŵĂƟ�ZŝǀĞƌ�ŝƐ�ĞƐƐĞŶƟĂů͘

<ĞǇǁŽƌĚ͗� �ŶƚŚƌŽƉŽŐĞŶŝĐ� ĂĐƟǀŝƟĞƐ͕� �ĂŐŵĂƟ� ZŝǀĞƌ� ďĂƐŝŶ͕� WŚǇƐŝĐŽͲ�
ĐŚĞŵŝĐĂů�ƉĂƌĂŵĞƚĞƌ

WK>>hd/KE��E���KEdZK>�D��^hZ�^
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�ƐƐĞƐƐŵĞŶƚ�ŽĨ�,ĞĂǀǇ�DĞƚĂůƐ͗����ĂƐĞ�ŽĨ�'ŚŽĚĂŐŚŽĚŝ�>ĂŬĞ͕�
tĞƐƚĞƌŶ�EĞƉĂů

�/<^,z�� Z�'D/1*͕� Z/d�� �,�dd�Ϯ͕� ^DZ/d/� 'hZhE'3͕� ^,Z/:��
dh>��,�Z3͕�����D�E/���,�>3͕�E�E/�Z�hd3͕�<hDh��Z�:�<�&>�3͕�
Z��/E�Z��<�z�^d,�4͕��Z�,�E��WZ�^��ϱ͕�>�<,�E�Z��dZ/W�d,��ϲ͕�
Z�:�E�Z��:K^,/Ϯ͕��,,�dZ��D�E/�^,�ZD�1

1 �ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ 
2 �ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŚĞŵŝĐĂů�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�<ĂƚŚŵĂŶĚƵ�

hŶŝǀĞƌƐŝƚǇ 
ϯ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�<ĂƚŚŵĂŶĚƵ�

hŶŝǀĞƌƐŝƚǇ 
ϰ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�DĂƚŚĞŵĂƟĐƐ͕�<ĂƚŚŵĂŶĚƵ�hŶŝǀĞƌƐŝƚǇ 

5��ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŽŽůŽŐǇ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ 
ϲ�^ƚĂƚĞ�<ĞǇ�>ĂďŽƌĂƚŽƌǇ�ŽĨ��ƌǇŽƐƉŚĞƌŝĐ�^ĐŝĞŶĐĞ͕�EŽƌƚŚǁĞƐƚ�/ŶƐƟƚƵƚĞ�ŽĨ�

�ĐŽͲ�ŶǀŝƌŽŶŵĞŶƚ�ĂŶĚ�ZĞƐŽƵƌĐĞƐ͕��ŚŝŶĞƐĞ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ

�ŵĂŝů͗�ĚŝŬƐŚǇĂƌĞŐŵŝϭϱΛŐŵĂŝů͘ĐŽŵ

>ĞŶƟĐ�ĞĐŽƐǇƐƚĞŵƐ�ĂƌĞ�ŵŽƌĞ�ƉƌŽŶĞ� ƚŽ�ŚĞĂǀǇ�ŵĞƚĂů� ƉŽůůƵƟŽŶ�ĚƵĞ� ƚŽ�
ůŽǁ�ĐĂƉĂĐŝƚǇ�ŽĨ�ƐĞůĨͲƉƵƌŝĮĐĂƟŽŶ�ĂŶĚ�ƉŽůůƵƚĂŶƚ�ĚŝƐƉĞƌƐĂů�ĂƐ�ĐŽŵƉĂƌĞĚ�
ƚŽ� ůŽƟĐ�ƐǇƐƚĞŵƐ͘�DĂĐƌŽƉŚǇƚĞƐ�ĐŽƵůĚ�ƉůĂǇ�Ă�ǀŝƚĂů� ƌŽůĞ� ŝŶ� ƌĞŵĞĚŝĂƟŽŶ���
ďǇ� ďŝŽ� ĂĐĐƵŵƵůĂƟŶŐ� ŵĞƚĂůƐ� ĨƌŽŵ� ƐƵĐŚ� ǁĂƚĞƌ� ďŽĚŝĞƐ͘� dŚŝƐ� ƐƚƵĚǇ�
ĂƐƐĞƐƐĞĚ� ƚŚĞ� ĐŽŶĐĞŶƚƌĂƟŽŶƐ� ŽĨ� ŚĞĂǀǇ�ŵĞƚĂůƐ� ;�Ŷ͕� �Ě͕� �ƵĂŶĚ� WďͿ� ŝŶ�
ǁĂƚĞƌ͕ � ƐĞĚŝŵĞŶƚƐ� ĂŶĚ� ƚǁŽ� ĚŽŵŝŶĂŶƚ� ŵĂĐƌŽƉŚǇƚĞƐ� ŝŶ� 'ŚŽĚĂŐŚŽĚŝ�
>ĂŬĞďǇ�ĂƚŽŵŝĐ�ĂďƐŽƌƉƟŽŶ�ƐƉĞĐƚƌŽƉŚŽƚŽŵĞƚĞƌ�ďĂƐĞĚ�ŽŶ�ĂĐŝĚ�ĚŝŐĞƐƟŽŶ�
ŵĞƚŚŽĚ� ŝŶ�ǁŝŶƚĞƌ�ĂŶĚ�ƐƵŵŵĞƌ�ƐĞĂƐŽŶ͘�,ĞĂǀǇ�ŵĞƚĂů� ĐŽŶĐĞŶƚƌĂƟŽŶƐ�
ŝŶ� ǁĂƚĞƌ� ǁĞƌĞ� ǀĞƌǇ� ůŽǁ� ŚĂǀŝŶŐ� ĂŶ� ŽƌĚĞƌ� ŽĨ� �Ŷх�ƵхWďх�Ě� ŝŶ� ďŽƚŚ�
ƐĞĂƐŽŶƐ͘,ŝŐŚĞƌ� ůĞǀĞů� ŽĨ� ǌŝŶĐ� ĂŶĚ� ĐŽƉƉĞƌ� ŝŶ� ǁĂƚĞƌ� ĐŽƵůĚ� ďĞ� ĚƵĞ� ƚŽ�
ĂŶƚŚƌŽƉŽŐĞŶŝĐ� ĂĚĚŝƟŽŶƐ͘� ,ĞĂǀǇ�ŵĞƚĂůƐ� ĐŽŶĐĞŶƚƌĂƟŽŶ� ŝŶ� ƐĞĚŝŵĞŶƚƐ�
ǁĞƌĞ� ŝŶ� ŽƌĚĞƌ� ŽĨ� �Ŷх�ƵхWďх�Ě� ŝŶ� ďŽƚŚ� ƐĞĂƐŽŶƐ͘/Ŷ� ƐĞĚŝŵĞŶƚƐ͕�
ĐŽŶĐĞŶƚƌĂƟŽŶƐ� ŽĨ� Ăůů� ŵĞƚĂůƐ� ŝŶ� ǁŝŶƚĞƌ� ƐĞĂƐŽŶ� ǁĞƌĞ� ŐƌĞĂƚĞƌ� ƚŚĂŶ�
ƐƵŵŵĞƌ� ƐĞĂƐŽŶ� ƐƵƉƉŽƌƚĞĚ�ďǇ� ŐĞŽͲĂĐĐƵŵƵůĂƟŽŶ� ŝŶĚĞǆ� ;/ŐĞŽ� ǀĂůƵĞͿ͘�
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/Ŷ� ǁŝŶƚĞƌ͕ � �Ě� ŚĂĚ� ƚŚĞ� ŚŝŐŚĞƐƚ� /ŐĞŽ� ǀĂůƵĞ� ĐůĂƐƐŝĮĞĚ� ĂƐ� ŵŽĚĞƌĂƚĞůǇ�
ĐŽŶƚĂŵŝŶĂƚĞĚ� ďǇ� ĐŽŵƉĂƌŝŶŐ� ĐƵƌƌĞŶƚ� ĐŽŶĐĞŶƚƌĂƟŽŶƐ� ǁŝƚŚ� ƉƌĞͲ�
ŝŶĚƵƐƚƌŝĂů� ůĞǀĞůƐ� ĂůŽŶŐ� ǁŝƚŚ� ŽƚŚĞƌ� ĂŶƚŚƌŽƉŽŐĞŶŝĐ� ĂĐƟǀŝƟĞƐ͘� DĞƚĂů�
ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ĨŽƌ�ƚǁŽ�ĚŽŵŝŶĂŶƚ�ŵĂĐƌŽƉŚǇƚĞƐ�ŝŶ�ďŽƚŚ�ƐĞĂƐŽŶƐ�ǁĞƌĞ�
ŝŶ�ƚŚĞ�ŽƌĚĞƌ�ŽĨ��ŶхWďх�Ƶх�Ě͘�>ƵĚǁŝŐŝĂ�ƐƉ͘�ƐŚŽǁĞĚ�ŐƌĞĂƚĞƌ�ƚƌĞŶĚ�ŽĨ�
ŵĞƚĂůƐ�ĂĐĐƵŵƵůĂƟŽŶ�ƚŚĂŶ�ƚŚĞ�EǇŵƉŚĂĞĂ�ƐƉ͘ŝŶ�ǁŝŶƚĞƌ�ƐĞĂƐŽŶ͘tŚŝůĞ͕�
EĞůƵŵďŽ�ƐƉ͘�ǁĂƐ�ŵŽƌĞ�ĂƉƉƌŽƉƌŝĂƚĞ�ĨŽƌ�ĂĐĐƵŵƵůĂƟŶŐ�ƚŚƌĞĞ�ŵĞƚĂůƐ�;ŝ͘Ğ͘�
�Ƶ͕��Ě�ĂŶĚ�WďͿ�ĐŽŵƉĂƌĞĚ�ƚŽ�>ƵĚǁŝŐŝĂ�ƐƉ͘�ŝŶ�ƚŚĞ�ƐƵŵŵĞƌ�ƐĞĂƐŽŶ͘�dŚƵƐ͕�
ƚŚĞƐĞ�ŵĂĐƌŽƉŚǇƚĞƐ� ĐŽƵůĚ�ďĞ� ĐĂƉĂďůĞ�ŽĨ� ĂĐĐƵŵƵůĂƟŶŐ�ŚĞĂǀǇ�ŵĞƚĂůƐ�
ƉƌŽǀŝĚŝŶŐ�ƐĐŽƉĞ�ŝŶ�ƚŚĞ�ďŝŽƌĞŵĞĚŝĂƟŽŶ�ĮĞůĚ͘

<ĞǇǁŽƌĚƐ͗� �ŝŽĂĐĐƵŵƵůĂƟŽŶ͕� 'ĞŽĂĐĐƵŵƵůĂƟŽŶ͕� ,ĞĂǀǇ� ŵĞƚĂůƐ͕�
DĂĐƌŽƉŚǇƚĞƐ͕�>ĞŶƟĐ

POLL 004

�ƐƐĞƐƐŵĞŶƚ�ŽĨ��ĂĐƚĞƌŝĂů��ŽŶƚĂŵŝŶĂƟŽŶ�ŝŶ��ƌŝŶŬŝŶŐ�tĂƚĞƌ�
ŽĨ�^ĐŚŽŽůƐ�ŽĨ�dŽŬŚĂ�DƵŶŝĐŝƉĂůŝƚǇ

'�E'��^,Z�^d,�1*͕�Z�:/E��D�^<�z��z�E:h1͒͒

1�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ�ͲdƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�
<ŝƌƟƉƵƌ * 

�ŵĂŝů͗�ƐŚƌĞƐƚŚĂŐĂŶŐĂϬϴϬΛŐŵĂŝů͘ĐŽŵ

^ĐŚŽŽů� ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ� ŝŶƚĞŐƌĂů�ƉĂƌƚƐ�ŽĨ�ƚŚĞ�ĐŽŵŵƵŶŝƚǇ�ĚǇŶĂŵŝĐƐ͘�dŚĞ�
ŵĂǆŝŵĂů�ƟŵĞ�ĚƵƌĂƟŽŶ�ŽĨ�ĐŚŝůĚƌĞŶ�ŝƐ�ƐƉĞŶƚ�ŝŶ�ƐĐŚŽŽů͘��ŚŝůĚƌĞŶ�ĂƌĞ�ŵŽƌĞ�
ǀƵůŶĞƌĂďůĞ�ƚŽ�ƉĂƚŚŽŐĞŶƐ�ĂŶĚ�ĞǀĞƌǇ�ǇĞĂƌ�ĂďŽƵƚ�ϭ͘ϭ�ŵŝůůŝŽŶ�ĐŚŝůĚƌĞŶ�ĚŝĞ�
ĚƵĞ�ƚŽ�ǁĂƚĞƌ�ďŽƌŶĞ�ĚŝƐĞĂƐĞ�ƐŽ�ƐĂĨĞ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ�ŝŶ�ƐĐŚŽŽů�ďĞĂƌƐ�Ă�
ƌĞŵĂƌŬĂďůĞ� ƌŽůĞ� ŝŶ� ĐŚŝůĚƌĞŶ Ɛ͛� ŚĞĂůƚŚ� ĂŶĚ� ĞĚƵĐĂƟŽŶ͘� dŚĞƌĞĨŽƌĞ͕� ƚŚŝƐ�
ƐƚƵĚǇ� ǁĂƐ� ĐĂƌƌŝĞĚ� ƚŽ� ƵŶĚĞƌƐƚĂŶĚ� ƚŚĞ� ƋƵĂůŝƚǇ� ŽĨ� ǁĂƚĞƌ� ƐƵƉƉůŝĞĚ� ŝŶ�
ƐĐŚŽŽůƐ�ŽĨ�ǁĂƌĚ�ϭ͕�Ϯ�ĂŶĚ�ϯ�ŽĨ�dŽŬŚĂ�DƵŶŝĐŝƉĂůŝƚǇ͘�/ƚ�ŵĂŝŶůǇ�ĨŽĐƵƐĞĚ�ŽŶ�
ĂŶĂůǇƐŝƐ�ŽĨ�ďĂĐƚĞƌŝĂů�ĐŽŶƚĂŵŝŶĂƟŽŶ͗�dŽƚĂů�ĐŽůŝĨŽƌŵƐ�ĂŶĚ�&ĞĐĂů�ĐŽůŝĨŽƌŵƐ�
ƚŚĂƚ�ĂƌĞ�ĐŽŶƐŝĚĞƌĞĚ�ƚŽ�ďĞ�ĂŶ�ŝŶĚŝĐĂƚŽƌ�ƐƉĞĐŝĞƐ�ǁŚŝĐŚ�ŝŶĚŝĐĂƚĞƐ�ĞŝƚŚĞƌ�
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ǁĂƚĞƌ�ŝƐ�ƐĂĨĞ�Žƌ�ŶŽƚ�ƚŽ�ĚƌŝŶŬ͘�WƌĞƐĞŶĐĞ�ŽĨ�ƚŚĞƐĞ�ƐƉĞĐŝĞƐ�ŝŶĚŝĐĂƚĞƐ�ƚŚĞ�
ƉƌĞƐĞŶĐĞ� ŽĨ� ŽƚŚĞƌ� ĚŝƐĞĂƐĞ� ĐĂƵƐŝŶŐ� ŽƌŐĂŶŝƐŵƐ� ŝŶ� ƚŚĞ� ǁĂƚĞƌ� ƐǇƐƚĞŵ͘�
�ƌŝŶŬŝŶŐ�ǁĂƚĞƌ� ƐŽƵƌĐĞ� ŝŶ� ƚŚĞ�ƐƚƵĚǇ�ĂƌĞĂ� ŝƐ�ĚŝƌĞĐƚůǇ� ƚĂƉƉĞĚ� ĨƌŽŵ�ƚŚĞ�
ƐƚƌĞĂŵ�;ǁĂƌĚ�ϭͿ�ǁŚŝůĞ�ǁĂƚĞƌ�ƐŽƵƌĐĞƐ�ŝŶ�ǁĂƌĚ�Ϯ�ĂŶĚ�ϯ�ĂƌĞ�ƵŶĚĞƌŐƌŽƵŶĚ�
ǁĞůů�ĂŶĚ�ƐƵƉƉůŝĞĚ�ďǇ�ƉƌŝǀĂƚĞ�ǁĂƚĞƌ�ƐƵƉƉůŝĞƌƐ͘�tĂƚĞƌ�ƐĂŵƉůĞƐ�ĨƌŽŵ�Ăůů�
ƐĐŚŽŽůƐ� ;ϭϴͿ�ǁĞƌĞ� ƐĂŵƉůĞĚ� ĨŽƌ� ƚŚĞ� ĂŶĂůǇƐŝƐ͘� ^ĞĐŽŶĚůǇ͕ � ŝƚ� ůŽŽŬĞĚ� ĨŽƌ�
ƚŚĞ� ƌŽůĞ�ĂŶĚ� ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ŽĨ� ƐĐŚŽŽů�ŵĂŶĂŐĞŵĞŶƚ� ƚŽǁĂƌĚƐ� ĐŚŝůĚƌĞŶ�
ƌĞŐĂƌĚŝŶŐ�ƐĂĨĞ�ǁĂƚĞƌ�ƐƵƉƉůǇ�ƚŽ�ĞŶƐƵƌĞ�ƌŝŐŚƚ�ƚŽ�ĞĚƵĐĂƟŽŶ͘��ůŵŽƐƚ�Ăůů�
ǁĂƚĞƌ� ƐĂŵƉůĞƐ� ĞǆĐĞĞĚĞĚ� ƚŚĞ�t,K� ŐƵŝĚĞůŝŶĞ� ĂŶĚ�EĂƟŽŶĂů� �ƌŝŶŬŝŶŐ�
tĂƚĞƌ� ^ƚĂŶĚĂƌĚƐ͘��ĞƐƉŝƚĞ� ƐŽŵĞ� ƐĐŚŽŽůƐ� ŚĂǀĞ�ƉƵƌŝĮĐĂƟŽŶ�ŵĞĂƐƵƌĞƐ�
ŚŽǁĞǀĞƌ�ƐƟůů�ĨŽƵŶĚ�ŝŶĞīĞĐƟǀĞ���ŝŶ�ĞůŝŵŝŶĂƟŶŐ�ĐŽůŝĨŽƌŵƐ͘�dŚŝƐ�ŝŶĐƌĞĂƐĞ�
ƚŚƌĞĂƚĞŶƐ�ĐŚŝůĚƌĞŶ Ɛ͛�ŚĞĂůƚŚ�ůĞĂĚŝŶŐ�ƚŽ�ĂďƐĞŶƚĞĞŝƐŵ�ĂŶĚ�ŚŝŶĚĞƌƐ�ŐƌŽǁƚŚ�
ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚ͘�,ĞŶĐĞ�ƉƵƌŝĮĐĂƟŽŶ�ŵĞƚŚŽĚƐ�ƐŚŽƵůĚ�ďĞ�ĂĚŽƉƚĞĚ�ƚŽ�
ƌĞŵŽǀĞ�ĐŽůŝĨŽƌŵƐ�ĨƌŽŵ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ͘ ��ůŽŶŐ�ǁŝƚŚ�ƉƵƌŝĮĐĂƟŽŶ͕�ƐƚŽƌĂŐĞ�
ƚĂŶŬƐ� ĂŶĚ�ŽƚŚĞƌ� ǀĞƐƐĞůƐ� ƐŚŽƵůĚ� ďĞ� ĐůĞĂŶ�ƟŵĞ�ĂŶĚ� ĂŐĂŝŶ� ƚŽ� ƌĞŵŽǀĞ�
ďĂĐƚĞƌŝĂ͘

<ĞǇǁŽƌĚƐ͗�^ĐŚŽŽů͕��ƌŝŶŬŝŶŐ�ǁĂƚĞƌ͕ �dŽƚĂů�ĐŽůŝĨŽƌŵƐ͕�&ĞĐĂů�ĐŽůŝĨŽƌŵƐ͕�
WƵƌŝĮĐĂƟŽŶ�ŵĞƚŚŽĚ

POLL 005

/ŵƉĂĐƚƐ� ŽĨ��ŐƌŝĐƵůƚƵƌĂů� ZƵŶŽī�ŽŶ��ƋƵĂƟĐ� WůĂŶƚƐ� ŝŶ� >ĂŬĞ�
�ĐŽƐǇƐƚĞŵ

͒'/d��W�d,�<*͕����W�E�Z�z�E�^,�,͒

�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�
<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů

�ŵĂŝů͗ ŐŝƚĂƉĂƚŚĂŬϴϵΛŐŵĂŝů͘ĐŽŵ

TŚĞ� ĞǆƚĞŶƐŝǀĞ� ƵƐĞ� ŽĨ� ĐŚĞŵŝĐĂů� ĨĞƌƟůŝǌĞƌƐ� ĂŶĚ� ƉĞƐƟĐŝĚĞƐ� ŝŶ� ƚŚĞ�
ĂŐƌŝĐƵůƚƵƌĂů�ĮĞůĚ�ŚĂƐ� ŝŶĐƌĞĂƐĞĚ�ƚŚĞ�ƉŽůůƵƟŽŶ� ŝŶ�ǁĂƚĞƌ�ďŽĚŝĞƐ͕�ǁŚŝĐŚ�
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ŚĂƐ�Ă�ĚŝƌĞĐƚ�ŝŵƉĂĐƚ�ŽŶ�ƚŚĞ�ĂƋƵĂƟĐ�ĞĐŽƐǇƐƚĞŵ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞ�ĞīĞĐƚ�ŽĨ�
ƉĞƐƟĐŝĚĞƐ�ŝƐ�ĂůǁĂǇƐ�ůŝŶŬĞĚ�ƚŽ�ŚƵŵĂŶ�ŚĞĂůƚŚ�ĂŶĚ�ůĞƐƐ�ĐŽŶĐĞƌŶ�ŝƐ�ŐŝǀĞŶ�
ƚŽ� ƚŚĞ�ĞŶǀŝƌŽŶŵĞŶƚĂů� ĞīĞĐƚƐ͘� /ƚ� ŝƐ� ƚŚĞƌĞĨŽƌĞ�ŶĞĐĞƐƐĂƌǇ� ƚŽ� ƐƚƵĚǇ� ƚŚĞ�
ĞĐŽůŽŐŝĐĂů� ŝŵƉĂĐƚ� ŽĨ� ƉĞƐƟĐŝĚĞƐ� ĨŽƌ� ƚŚĞ� ŵĂŶĂŐĞŵĞŶƚ� ŽĨ� ůĂŬĞƐ͘� &Žƌ�
ĞǀĂůƵĂƟŶŐ�ƚŚĞ�ŝŵƉĂĐƚ�ŽŶ�ĂƋƵĂƟĐ�ƉůĂŶƚƐ͕�ĨŽƵƌ�ůĂŬĞƐ�ĨƌŽŵ�ƵƌďĂŶ�ŵŝĚͲŚŝůů�
ĂƌĞĂƐ�;>ĂŬĞ��ŝƉĂŶŐ͕�<ŚĂƐƚĞ͕�EĞƵƌŝŶŝ͕�ĂŶĚ�'ƵŶĚĞͿ�ǁĞƌĞ�ƐƚƵĚŝĞĚ͘���ƚŽƚĂů�
ŽĨ�Ϯϭ�ǁĂƚĞƌ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ĨƌŽŵ�ĚŝīĞƌĞŶƚ�ƐŝƚĞƐ�ŽŶ�ƚŚĞ�ďĂƐŝƐ�
ŽĨ�ůĂŶĚ�ĐŽǀĞƌ�ĚƵƌŝŶŐ�:ĂŶƵĂƌǇ͕ �ϮϬϮϬ͘�&Žƌ�ƚŚĞ�ƐƚƵĚǇ͕ �ŵĂĐƌŽƉŚǇƚĞƐ�ƐƵƌǀĞǇ�
ǁĂƐ�ĚŽŶĞ�ƵƐŝŶŐ�ƚŚĞ�ƋƵĂĚƌĂƚƐ�ĂŶĚ�ǁĂƚĞƌ�ĂŶĚ�ƐĞĚŝŵĞŶƚ�ƐĂŵƉůĞƐ�ĨƌŽŵ�
ƚŚĞ�ƐĂŵĞ�ƐŝƚĞ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ͘�tĂƚĞƌ�ƋƵĂůŝƚǇ�ƉĂƌĂŵĞƚĞƌƐ�ƐƵĐŚ�ĂƐ�Ɖ,͕���͕�
d�^͕�ĂŶĚ��K�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ƵƐŝŶŐ�ŵƵůƟƉƌŽďĞ�ĂŶĚ��K�ŵĞƚĞƌ�ŽŶƐŝƚĞ�
ĂŶĚ�ŽƚŚĞƌ�ƉĂƌĂŵĞƚĞƌƐ� ƐƵĐŚ� ĂƐ�E͕� W͕ � <͕��ŵŵŽŶŝĂ͕� ^ƵůĨĂƚĞ͕� ĞƚĐ͘�ǁĞƌĞ�
ĂŶĂůǇǌĞĚ� ŝŶ� ƚŚĞ� ůĂďŽƌĂƚŽƌǇ͘� YƵĞƐƟŽŶŶĂŝƌĞ� ƐƵƌǀĞǇ� ǁŝƚŚ� ƚŚĞ� ĨĂƌŵĞƌƐ�
ĂŶĚ�ĂŐƌŽǀĞƚ�ǁĂƐ�ĚŽŶĞ�ƚŽ�ŬŶŽǁ�ƚŚĞ�ƚǇƉĞƐ�ŽĨ�ƉĞƐƟĐŝĚĞ�ƵƐĞĚ͘�dŚĞ�ƐƚƵĚǇ�
ĞŶǀŝƐŝŽŶƐ� ƵŶĚĞƌƐƚĂŶĚŝŶŐ� ƚŚĞ� ŝŵƉĂĐƚ� ŽĨ� ĂŐƌŝĐƵůƚƵƌĂů� ĞŋƵĞŶƚƐ� ŽŶ� ƚŚĞ�
ǁĞƚůĂŶĚ͘� ZĞƐƵůƚƐ� ƐŚŽǁĞĚ� ƚŚĂƚ� ƚŚĞ� ůĂŬĞƐ� ĂƌĞ� ŝŶ� ĞƵƚƌŽƉŚŝĐ� ĐŽŶĚŝƟŽŶ͖�
ĂŶĚ�ƚŚĞ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ŵĂĐƌŽƉŚǇƚĞ�ŝƐ�ŚŝŐŚ�ŝŶ�ƚŚĞ��ŝƉĂŶŐ�>ĂŬĞ�ĂŶĚ�ůŽǁ�ŝŶ�
ƚŚĞ�EĞƵƌŝŶŝ�>ĂŬĞ͕�ǁŚŝĐŚ�ŝƐ�ĚŝƌĞĐƚůǇ�ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽĨ�E͕�
W͕ �<�ŝŶ�ǁĂƚĞƌ�ĂŶĚ�ƐĞĚŝŵĞŶƚ͘�dŚƵƐ͕�ƚŚŝƐ�ƐƚƵĚǇ�ƌĞǀĞĂůƐ�ƚŚĂƚ�ĂŐƌŝĐƵůƚƵƌĂů�
ŝŶƉƵƚƐ�ŝŶ�ǁĂƚĞƌ�ďŽĚŝĞƐ�ŚĂǀĞ�ĂŶ�ŝŶŇƵĞŶĐĞ�ŽŶ�ĂƋƵĂƟĐ�ĞĐŽƐǇƐƚĞŵƐ͘

<ĞǇǁŽƌĚƐ͗� DĂĐƌŽƉŚǇƚĞ͕� WĞƐƟĐŝĚĞ͕� WŽŬŚĂƌĂ͕� ZĂŵƐĂƌ� ƐŝƚĞƐ͕� tĂƚĞƌ�
ƋƵĂůŝƚǇ�

POLL 006#

�ƐƐĞƐƐŵĞŶƚ� ŽĨ� WŽůŝĐǇ� /ŶƚĞƌǀĞŶƟŽŶ� ĨŽƌ� EŽŝƐĞ� WŽůůƵƟŽŶ�
�ŽŶƚƌŽů͗����ĂƐĞ�̂ ƚƵĚǇ�ŽĨ�EŽ�,ŽƌŶ��ĞĐůĂƌĂƟŽŶ�ŝŶ�<ĂƚŚŵĂŶĚƵ�
sĂůůĞǇ

�>/E��^,Z�^d,�*͒͒

Ύ�ŵƌŝƚ��ĂŵƉƵƐ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�<ĂƚŚŵĂŶĚƵ

EŽŝƐĞ� ƉŽůůƵƟŽŶ� ŝƐ� ŽŶĞ� ŽĨ� ƚŚĞ� ŐƌŽǁŝŶŐ� ŝƐƐƵĞƐ� ŝŶ� <ĂƚŚŵĂŶĚƵ� sĂůůĞǇ͘�
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dŽ� ĐƵƌď� ƚŚŝƐ� ƉƌŽďůĞŵ� ͞EŽ� ,ŽƌŶ͟� ƌĞŐƵůĂƟŽŶ� ǁĂƐ� ŝŵƉůĞŵĞŶƚĞĚ�
ďǇ� <ĂƚŚŵĂŶĚƵ� ŵĞƚƌŽƉŽůŝƚĂŶ� ĐŝƚǇ� ŝŶ� ĐŽůůĂďŽƌĂƟŽŶ� ǁŝƚŚ� ƚŚĞ� ƚƌĂĸĐ�
ƉŽůŝĐĞ�ĚŝǀŝƐŝŽŶ� ĨƌŽŵ�ϭϰƚŚ�ŽĨ��Ɖƌŝů� ϮϬϭϳ͘�dŚŝƐ� ƐƚƵĚǇ�ĂŝŵƐ� ƚŽ�ĮŶĚ�ŽƵƚ�
ƚŚĞ�ĐƵƌƌĞŶƚ� ƐƚĂƚƵƐ�ŽĨ�ŶŽŝƐĞ�ƉŽůůƵƟŽŶ͕� ŝŵƉůĞŵĞŶƚĂƟŽŶ� ƐƚĂƚƵƐ�ŽĨ� ͞EŽ�
,ŽƌŶ͟� ƌĞŐƵůĂƟŽŶ�ĂŶĚ�ĐŚĂŶŐĞƐ� ŝŶ� ƚŚĞ� ůĞǀĞů�ŽĨ�ŶŽŝƐĞ�ĂŌĞƌ�͞EŽ�,ŽƌŶ͟�
ĚĞĐůĂƌĂƟŽŶ͘�dŚĞ�ƐƚƵĚǇ�ŚǇƉŽƚŚĞƐŝǌĞƐ�ƚŚĂƚ�ƚŚĞ�ŶŽŝƐĞ�ůĞǀĞů�ŚĂƐ�ĚĞĐƌĞĂƐĞĚ�
ĂŌĞƌ�͞EŽ�,ŽƌŶ͟�ƌĞŐƵůĂƟŽŶ͘�dŽ�ĐĂƌƌǇ�ŽƵƚ�ƚŚŝƐ�ƐƚƵĚǇ�Ă�ƐŽƵŶĚ�ůĞǀĞů�ŵĞƚĞƌ�
;^>DͿ�ǁĂƐ� ƵƐĞĚ� ĂŶĚ� ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ǁĞƌĞ� ƚĂŬĞŶ�ŵĂŶƵĂůůǇ� ĨŽƌ� ϳ�
ŚŽƵƌƐ� ŝŶ� ĞǀĞƌǇ� ϭϬ� ƐĞĐŽŶĚƐ� ŝŶƚĞƌǀĂů� ĚƵƌŝŶŐ� �ĞĐĞŵďĞƌ� ϮϬϭϳ� ƚŽ�DĂǇ�
ϮϬϭϴ�ŝŶ�ϭϮ�ĚŝīĞƌĞŶƚ�ůŽĐĂƟŽŶƐ�ŽĨ�<ĂƚŚŵĂŶĚƵ�ǀĂůůĞǇ͘�,ŽƌŶ�ĞǀĞŶƚƐ�ĂŶĚ�
ƌĞĂƐŽŶ� ĨŽƌ� ŚŽŶŬŝŶŐ�ǁĞƌĞ� ĂůƐŽ� ĂŶĂůǇǌĞĚ� ǀŝƐƵĂůůǇ� ĨŽƌ� ϱ�ŵŝŶƵƚĞƐ� ŝŶ� ϭϮ�
ůŽĐĂƟŽŶƐ�ŽĨ�<ĂƚŚŵĂŶĚƵ�ǀĂůůĞǇ͘�dŚĞ�ĂǀĞƌĂŐĞ�ŶŽŝƐĞ�ůĞǀĞů�ǁĂƐ�ŽďƐĞƌǀĞĚ�
ϲϯ͘ϳϳ� Ě�;�Ϳ͘� /Ŷ� ƚŽƚĂů� ϯϭϮ� ŚŽƌŶ� ĞǀĞŶƚƐ� ƌĞĐŽƌĚĞĚ� ŝŶ� ϭϮ� ůŽĐĂƟŽŶƐ� ĨŽƌ�
ĞǀĞƌǇ�ϱ�ŵŝŶƵƚĞƐ͘�dŚĞ�ŚŝŐŚĞƐƚ�ŶƵŵďĞƌ�ŽĨ�ŚŽƌŶƐ�ǁĂƐ�ƵƐĞĚ�ǁŝƚŚŽƵƚ�ĂŶǇ�
ƌĞĂƐŽŶ�ďǇ�ŵŽƚŽƌĐǇĐůĞ�ĂŶĚ�ƐĐŽŽƚĞƌ͘ �dŚĞ�ŽďƐĞƌǀĞĚ�ƌĞƐƵůƚ�ŽĨ�ŚŽƌŶ�ĞǀĞŶƚƐ�
ŝŶĚŝĐĂƚĞƐ� ƚŚĞ�ƌĞŐƵůĂƟŽŶ�ŚĂƐŶ͛ƚ�ďĞĞŶ� ŝŵƉůĞŵĞŶƚĞĚ�ĂƐ�ĞǆƉĞĐƚĞĚ͘�dŚĞ�
ƌĞĚƵĐƟŽŶ�ŽĨ�ŶŽŝƐĞ�ůĞǀĞů�ǁĂƐ�ŚŝŐŚĞƌ�ŝŶ�ůŽǁ�ƚƌĂĸĐ�ĂƌĞĂƐ�ĂƐ�ĐŽŵƉĂƌĞĚ�
ƚŽ�ŚŝŐŚ� ƚƌĂĸĐ�ĂŶĚ�ƌĞƐŝĚĞŶƟĂů�ĂƌĞĂƐ͘�tŚŝůĞ� ƚŚĞ�ŶŽŝƐĞ� ůĞǀĞů�ŚĂƐ�ďĞĞŶ�
ŝŶĐƌĞĂƐĞĚ�ŝŶ�ĐŽŵŵĞƌĐŝĂů�ĂƌĞĂƐ�ĞǀĞŶ�ĂŌĞƌ�ƚŚĞ�͞EŽ�,ŽƌŶ͟�ĚĞĐůĂƌĂƟŽŶ͘�
KǀĞƌĂůů͕�ƚŚĞ�ŶŽŝƐĞ�ůĞǀĞů�ĂŌĞƌ�ƚŚĞ�ƌĞŐƵůĂƟŽŶ�ǁĂƐ�ƐŝŐŶŝĮĐĂŶƚůǇ�ƌĞĚƵĐĞĚ�
ďǇ�Ϯ͘ϬϲϮϱ�Ě��ŝŶ�ϱй�ůĞǀĞů�ŽĨ�ƐŝŐŶŝĮĐĂŶĐĞ͘�DŽŶŝƚŽƌŝŶŐ�ĂŶĚ�ĐŽŶƚƌŽůůŝŶŐ�
ŚŽŶŬŝŶŐ� ŚŽƌŶƐ� ĨƌŽŵ� ƚǁŽ�ǁŚĞĞůĞƌƐ� ŝƐ� ƌĞĐŽŵŵĞŶĚĞĚ� ĨŽƌ�ŵĂŬŝŶŐ� ƚŚĞ�
ŝŶŝƟĂƟǀĞ�ŵŽƌĞ�ĞīĞĐƟǀĞ͘

<ĞǇǁŽƌĚƐ͗�EŽ�ŚŽƌŶ͕�EŽŝƐĞ�ƉŽůůƵƟŽŶ͕�^ŽƵŶĚ�ůĞǀĞů

 
POLL 007#

�ƐƐĞƐƐŵĞŶƚ� ŽĨ� ƚŚĞ� 'ƌŽƵŶĚǁĂƚĞƌ� YƵĂůŝƚǇ� ĂŶĚ� ŝƚƐ� ,ĞĂůƚŚ�
/ŵƉĂĐƚ�ŽŶ�<ĂƌƐŝǇĂ�sŝůůĂŐĞ͕�DŽƌĂŶŐ��ŝƐƚƌŝĐƚ͕�EĞƉĂů

�/W�E��WhZ/͕�E��>�<�D�>�<K:h͒͒

E�D/�;EĂĂǇĂ��ĂǇĂŵ�DƵůƟͲ�ŝƐĐŝƉůŝŶĂƌǇ�/ŶƐƟƚƵƚĞͿ͕�<ĂƚŚŵĂŶĚƵ͕�
EĞƉĂů͒�ŵĂŝů͗�ďŝƉĂŶĂƉƵƌŝϮϬϬϬΛŐŵĂŝů͘ĐŽŵ 
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'ƌŽƵŶĚǁĂƚĞƌ� ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�ĂƐ�ƚŚĞ�ŵĂũŽƌ�ƐŽƵƌĐĞ�ĨŽƌ�ĚƌŝŶŬŝŶŐ� ŝŶ�ƌƵƌĂů�
ĂƐ�ǁĞůů�ĂƐ�ƵƌďĂŶ�ĂƌĞĂƐ�ĂŶĚ�ŽǀĞƌ�ϵϰй�ŽĨ�ƚŚĞ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ�ĚĞŵĂŶĚ�ŝƐ�
ŵĞƚ�ďǇ�ŐƌŽƵŶĚǁĂƚĞƌ͘ �dŚĞ�ƐƚƵĚǇ�ǁĂƐ�ĚŽŶĞ�ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�ŐƌŽƵŶĚǁĂƚĞƌ�
ƋƵĂůŝƚǇ�ĂŶĚ�ŝƚƐ�ƐƵŝƚĂďŝůŝƚǇ�ĨŽƌ�ĚƌŝŶŬŝŶŐ�ƉƵƌƉŽƐĞ�ŝŶ�<ĂƌƐŝǇĂ͕�EĞƉĂů͘���ƚŽƚĂů�
ŽĨ�ϯϴ�ǁĂƚĞƌ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ĨƌŽŵ�ŚĂŶĚ�ƉƵŵƉƐ�ĂŶĚ�ƵƐĞĚ�ĨŽƌ�
ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ĚŝīĞƌĞŶƚ�ƉŚǇƐŝŽͲĐŚĞŵŝĐĂů� ĂŶĚ�ďŝŽůŽŐŝĐĂů�ƉĂƌĂŵĞƚĞƌƐ͘�
&ƵƌƚŚĞƌ͕ �Ă�ƐƵƌǀĞǇ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ŚĞĂůƚŚ�ƌŝƐŬ�ŽĨ�ƉĞŽƉůĞ�
ĂƌŽƵŶĚ� ƚŚĞ� ƐƚƵĚǇ� ĂƌĞĂ͘� WĂƌĂŵĞƚĞƌƐ� ƐƵĐŚ� ĂƐ� Ɖ,͕� ƚĞŵƉĞƌĂƚƵƌĞ͕� ŝƌŽŶ͕�
ĞůĞĐƚƌŝĐĂů� ĐŽŶĚƵĐƟǀŝƚǇ͕ � ƚŽƚĂů� ĂůŬĂůŝŶŝƚǇ͕ � ƚŽƚĂů� ŚĂƌĚŶĞƐƐ͕� ĐŽůŝĨŽƌŵ͕�
ĐŚůŽƌŝĚĞ͕� ĂƌƐĞŶŝĐ͕� ƚƵƌďŝĚŝƚǇ͕ � ŶŝƚƌĂƚĞ͕� ĂŶĚ� ƚŽƚĂů� ĚŝƐƐŽůǀĞĚ� ƐŽůŝĚƐ� ǁĞƌĞ�
ĂŶĂůǇǌĞĚ͘�dŚĞ�ƌĞƐƵůƚ�ƐŚŽǁĞĚ�Ɖ,͕���͕�d�^�ĂŶĚ�ĐŚůŽƌŝĚĞ�ǁŝƚŚŝŶ�ƚŚĞ�ƌĂŶŐĞ�
ĂůůŽǁĞĚ�ďǇ�ƚŚĞ�tŽƌůĚ�,ĞĂůƚŚ�KƌŐĂŶŝǌĂƟŽŶ�;t,KͿ�ĂŶĚ�EĞƉĂů��ƌŝŶŬŝŶŐ�
tĂƚĞƌ� ^ƚĂŶĚĂƌĚ� ;E�t^Ϳ͘� dŽƚĂů� ĂůŬĂůŝŶŝƚǇ� ƌĂŶŐĞĚ�ďĞƚǁĞĞŶ�ϱϬ� ƚŽ�ϱϱϬ�
ŵŐͬ>͘�dŽƚĂů�ŚĂƌĚŶĞƐƐ�ƌĂŶŐĞĚ�ĨƌŽŵ�ϳϱ�ƚŽ�ϱϭϬ�ŵŐͬ>͘�sĂůƵĞƐ�ŽĨ�ŶŝƚƌĂƚĞ�
ĐŽŶĐĞŶƚƌĂƟŽŶ�ǀĂƌŝĞĚ�ĨƌŽŵ�ϮϬ�ƚŽ�ϭϳϬ�ŵŐͬ>͘�/ƌŽŶ�ƌĂŶŐĞĚ�ďĞƚǁĞĞŶ�Ϭ͘ϯ�ƚŽ�
ϰ͘Ϯ�ŵŐͬ>͘��ƌƐĞŶŝĐ�ǀĂůƵĞ�ƌĂŶŐĞĚ�ĨƌŽŵ�Ϭ͘ϬϭͲϬ͘Ϭϱ�ŵŐͬ>͕�ƚƵƌďŝĚŝƚǇ�ƌĂŶŐĞĚ�
ĨƌŽŵ�ϭͲϰϵ�ŵŐͬ>͕�ƚĞŵƉĞƌĂƚƵƌĞ�ƌĂŶŐĞ�ǁĂƐ�Ϯϱ͘ϲͲ�ϯϭ϶Đ�ĂŶĚ�ƉƌĞƐĞŶĐĞ�ŽĨ�
ĐŽůŝĨŽƌŵ�ǁĂƐ�ĨŽƵŶĚ�ŝŶ�ƚŽƚĂů�ϯϳ�ƐĂŵƉůĞƐ͘�&ƵƌƚŚĞƌ͕ �WĞĂƌƐŽŶ Ɛ͛�ĐŽƌƌĞůĂƟŽŶ�
ƌĞǀĞĂůĞĚ����ĂŶĚ�d�^�;Ϭ͘ϵϬϴϴϳϱͿ͕�ƚŽ�ŚĂǀĞ�ƐŝŐŶŝĮĐĂŶƚ�ƌĞůĂƟŽŶ�ĨŽůůŽǁĞĚ�
ďǇ�d�^�ĂŶĚ�ŚĂƌĚŶĞƐƐ�;Ϭ͘ϲϳϬϭϱϴͿ�ĂŶĚ����ĂŶĚ�,ĂƌĚŶĞƐƐ�;Ϭ͘ϲϯϲϲϴϰͿ͘�dŚĞ�
ƐƚƵĚǇ�ƌĞǀĞĂůƐ�ƚŚĂƚ�ǁĂƚĞƌ�ƋƵĂůŝƚǇ�ŽĨ�<ĂƌƐŝǇĂ�ǀŝůůĂŐĞ�ŝƐ�ŶŽƚ�ĐŽŶƐƵŵĂďůĞ�
ĂŶĚ�ƚŚĞƌĞ�ŝƐ�ĂŶ�ŝŶƐƚĂŶƚ�ŶĞĞĚ�ƚŽ�ŵĂŬĞ�ĨƵƌƚŚĞƌ�ƐƚĞƉƐ�ŝŶ�ƚŚŝƐ�ůŽĐĂůŝƚǇ�ƚŽ�
ƉƌŽƚĞĐƚ�ƚŚĞ�ƉŽƉƵůĂƟŽŶ�ĨƌŽŵ�ƚŚĞ�ĂĚǀĞƌƐĞ�ŚĞĂůƚŚ�ŝŵƉĂĐƚƐ͘

<ĞǇǁŽƌĚƐ: <ĂƌƐŝǇĂ͕� 'ƌŽƵŶĚǁĂƚĞƌ͕ � WĂƌĂŵĞƚĞƌƐ͕� ,ĞĂůƚŚ� ĞīĞĐƚƐ͕�
�ŽƌƌĞůĂƟŽŶ
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POLL 008#

dŚĞ��ƌŝŶŬ�ŽĨ��ǆƟŶĐƟŽŶ͗�YƵĂŶƟĨǇŝŶŐ� ƚŚĞ�^ƚŽƌŝĞƐ�ŽĨ�^ƚŽŶĞ�
^ƉŽƵƚƐ�ŝŶ�ƚŚĞ�<ĂƚŚŵĂŶĚƵ�sĂůůĞǇ

WZ�d/<�^,Z�^d,�*1 ͒

1�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�'ŽůĚĞŶ'ĂƚĞ�/ŶƚĞƌŶĂƟŽŶĂů�
�ŽůůĞŐĞ�;''/�Ϳ͕�EĞƉĂů͒ 

�ŵĂŝů͗�ĚƌƉƌĂƟŬƐŚƌĞƐƚŚĂϵϳϲΛŐŵĂŝů͘ĐŽŵ

^ƚŽŶĞ� ƐƉŽƵƚƐ� ǁĞƌĞ� ŽŶĞ� ŽĨ� ƚŚĞ� ƚƌĂĚŝƟŽŶĂů� ǁĂƚĞƌ� ŵĂŶĂŐĞŵĞŶƚ�
ƚĞĐŚŶŝƋƵĞƐ�ǁŚŝĐŚ�ƐĞƌǀĞĚ�ĂƐ�ƉƌŝŵĂƌǇ�ǁĂƚĞƌ�ƐŽƵƌĐĞƐ�ŝŶ�ƚŚĞ�<ĂƚŚŵĂŶĚƵ�
sĂůůĞǇ�ĨƌŽŵ�ϱϱϬ��͘��ƚŽ�ƚŚĞ�ŵŝĚͲϭϵϬϬƐ͘�dŚĞƐĞ�ƐƚŽŶĞ�ƐƉŽƵƚƐ�;ĂůƐŽ�ŬŶŽǁŶ�
ĂƐ�͞ĚŚƵŶŐĞ�ĚŚĂƌĂƐ͟Ϳ�ĂƌĞ�ĐŚĂŶŶĞůŝǌĞĚ�ǁĂƚĞƌ�ƐƉŽƵƚƐ�ǁŚŝĐŚ�ƵƐĞ�ƐŚĂůůŽǁ�
ĂƋƵŝĨĞƌƐ�ĂŶĚ�ƐƉƌŝŶŐƐ�ĂƐ�ƚŚĞŝƌ�ƐŽƵƌĐĞ͘�dŚĞƐĞ�ĂƋƵŝĨĞƌƐ�ǁĞƌĞ�ƌĞĐŚĂƌŐĞĚ�
ďǇ� ƉƌĞĐŝƉŝƚĂƟŽŶ� ĂŶĚ� ƐƚĂƚĞ� ĐĂŶĂůƐ� ;ZĂũͲŬƵůŽƐͿ͘� ,ŽǁĞǀĞƌ͕ � ĞǆĐĞƐƐŝǀĞ�
ŐƌŽƵŶĚǁĂƚĞƌ� ĞǆƚƌĂĐƟŽŶƐ͕� ĚĞƉůĞƟŶŐ� ŐƌŽƵŶĚǁĂƚĞƌ� ƚĂďůĞ͕� ĚĞƐƚƌƵĐƟŽŶ�
ŽĨ� ƐƚĂƚĞ� ĐĂŶĂůƐ͕� ĂŶĚ� ĐŽŶĐƌĞƟǌĂƟŽŶ� ŽĨ� ƌĞĐŚĂƌŐĞ� ĂƌĞĂƐ� ĚƵĞ� ƚŽ� ƌĂƉŝĚ�
ƵƌďĂŶŝǌĂƟŽŶ�ŚĂǀĞ�ĐŽůůĞĐƟǀĞůǇ� ůĞĚ� ƚŽǁĂƌĚƐ�ĚƌǇŝŶŐ�ƵƉ�ŽĨ� ƚŚĞƐĞ� ƐƚŽŶĞ�
ƐƉŽƵƚƐ͘�dŚĞ�ŵĂŝŶ�ŽďũĞĐƟǀĞ�ŽĨ�ŽƵƌ�ƌĞƐĞĂƌĐŚ�ǁĂƐ�ƚŽ�ĂŶĂůǇǌĞ�ƚŚĞ�ƉƌĞƐĞŶƚ�
ĐŽŶĚŝƟŽŶƐ� ŽĨ� ƐƚŽŶĞ� ƐƉŽƵƚƐ� ŝŶ� ƚŚĞ� <ĂƚŚŵĂŶĚƵ� sĂůůĞǇ͘� tĞ� ĂŶĂůǇǌĞĚ�
ǁĂƚĞƌ�ƋƵĂŶƟƚǇ�ĂŶĚ�ƋƵĂůŝƚǇ�;ƚĞŵƉĞƌĂƚƵƌĞ�ĂŶĚ�ĞůĞĐƚƌŝĐĂů�ĐŽŶĚƵĐƟǀŝƚǇͿ�
ŽĨ�ŵŽƌĞ�ƚŚĂŶ�ϮϬϬ�ƐƚŽŶĞ�ƐƉŽƵƚƐ� ŝŶƐŝĚĞ� ƚŚĞ�<ĂƚŚŵĂŶĚƵ�sĂůůĞǇ�ĚƵƌŝŶŐ�
ƉƌĞͲŵŽŶƐŽŽŶ� ;^ĞƉƚĞŵďĞƌͲKĐƚŽďĞƌ� ϮϬϭϳͿ� ĂŶĚ� ƉŽƐƚͲŵŽŶƐŽŽŶ� ;�ƉƌŝůͲ�
DĂǇ�ϮϬϭϴͿ�ƵƐŝŶŐ�ĂŶ�ĂŶĚƌŽŝĚ�ĂƉƉůŝĐĂƟŽŶ�ĐĂůůĞĚ�KƉĞŶ��ĂƚĂ�<ŝƚ�;K�<Ϳ͘�
&ƌŽŵ�ƚŚĞ�ƐƚƵĚǇ͕ �ǁĞ�ĐŽŶĐůƵĚĞĚ�ƚŚĂƚ�ƐƚŽŶĞ�ƐƉŽƵƚƐ�ůŽĐĂƚĞĚ�ŝŶ�ŶĂƚƵƌĂů�ůĂŶĚ�
ƵƐĞƐ� ;ĨŽƌĞƐƚƐ�ĂŶĚ�ƐŚƌƵďůĂŶĚƐͿ�ŚĂĚ�ƐŝŐŶŝĮĐĂŶƚ�ĂŵŽƵŶƚƐ�ŽĨ�ŇŽǁ�ǁŚŝůĞ�
ƚŚŽƐĞ�ůŽĐĂƚĞĚ�ŝŶ�ĐŝƚǇ�ůŽǁůĂŶĚƐ�ǁĞƌĞ�ŵŽƐƚůǇ�ĚƌǇ�Žƌ�ŚĂĚ�ĐŽŵƉĂƌĂƟǀĞůǇ�
ǀĞƌǇ�ůĞƐƐ�ŇŽǁ͘�dŚĞƐĞ�ƚƌĂĚŝƟŽŶĂů�ƐƚŽŶĞ�ƐƉŽƵƚƐ�ĂƌĞ�ŶŽ�ůŽŶŐĞƌ�ĐĂƉĂďůĞ�ŽĨ�
ŵĞĞƟŶŐ�ǁĂƚĞƌ�ĚĞŵĂŶĚ�ŽĨ�ƚŚĞ�sĂůůĞǇ͘�,ŽǁĞǀĞƌ͕ �ŝĨ�ŵĂŶĂŐĞĚ�ƉƌŽƉĞƌůǇ͕ �
ƚŚĞǇ�ĐŽƵůĚ�ƐƟůů�ƐĞƌǀĞ�ĂƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵĂũŽƌ�ǁĂƚĞƌ�ƐŽƵƌĐĞƐ�ŽĨ�<ĂƚŚŵĂŶĚƵ�
sĂůůĞǇ͘

<ĞǇǁŽƌĚƐ͗�^ƚŽŶĞ�ƐƉŽƵƚƐ͕�'ƌŽƵŶĚǁĂƚĞƌ͕ ��ŝƐĐŚĂƌŐĞ�
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POLL 009#

�ŚĂƌĂĐƚĞƌŝǌĂƟŽŶ� ŽĨ� &ŝŶĞ� �ĞƌŽƐŽů� WĂƌƟĐůĞƐ� ŝŶ� ƚŚĞ� /ŶĚŽŽƌ�
DŝĐƌŽĞŶǀŝƌŽŶŵĞŶƚ�ŽĨ�WĂŶĐŚĂƐĞ͕�<ĂƐŬŝ͕�EĞƉĂů

D�>/E��^,Z�^d,�1͕�Z�E:�E�Z�:���,�>1͕�^,/>��D�^<�z1

1�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚ�^ĐŝĞŶĐĞ͕�WĂƚĂŶ�DƵůƟƉůĞ��ĂŵƉƵƐ͕�
dƌŝďŚƵǁĂŶ�hŶŝǀĞƌƐŝƚǇ͕�EĞƉĂů 
�ŵĂŝů͗�ƐŵĞůŝŶĂϵϱΛŐŵĂŝů͘ĐŽŵ

WĂƌƟĐƵůĂƚĞ� ŵĂƩĞƌ� ǁŝƚŚ� Ă� ĚŝĂŵĞƚĞƌ� ůĞƐƐ� ƚŚĂŶ� Ϯ͘ϱ� ђŵ� ;WDϮ͘ϱͿ� ŽĨ��
ŝŶĚŽŽƌ�ŵŝĐƌŽĞŶǀŝƌŽŶŵĞŶƚ�ŚĂƐ�ďĞĐŽŵĞ�Ă�ĐƌŝƟĐĂů� ŝƐƐƵĞ� ŝŶ� ƚŚĞ�ĮĞůĚ�ŽĨ�
ĂƚŵŽƐƉŚĞƌŝĐ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ƌĞƐĞĂƌĐŚ�ďĞĐĂƵƐĞ�ŽĨ�ŝƚƐ�ƉŽƐƐŝďůĞ�ĂĚǀĞƌƐĞ�
ŝŶŇƵĞŶĐĞ� ŽŶ� ŚƵŵĂŶ� ŚĞĂůƚŚ͘� DŽƐƚ� ƉĂƌƟĐůĞƐ� ĞŵŝƩĞĚ� ĨƌŽŵ� ďŝŽŵĂƐƐ�
ďƵƌŶŝŶŐ�ĂƌĞ�ůĞƐƐ�ƚŚĂŶ�Ϯ͘ϱ�ђŵ�ŝŶ�ĚŝĂŵĞƚĞƌ�ĂŶĚ�ĂƌĞ�ĨŽƌŵĞĚ�ŵĂŝŶůǇ�ĨƌŽŵ�
ĐŽŶĚĞŶƐĂƟŽŶ�ŽĨ�ƉǇƌŽůǇƐŝƐ�ƉƌŽĚƵĐƚƐ͕�ĂƚŵŽƐƉŚĞƌŝĐ�ŽǆŝĚĂƟŽŶ�ŽĨ�ĞŵŝƩĞĚ�
ǀŽůĂƟůĞ�ŽƌŐĂŶŝĐ�ŐĂƐĞƐ�ĂŶĚ�ĐŽŵƉůĞǆ�ŐƌŽǁƚŚ�ƉƌŽĐĞƐƐĞƐ�ƚŚĂƚ�ĨŽƌŵ�ĐŚĂŝŶĞĚ�
ƐŽŽƚ�ƉĂƌƟĐůĞƐ͘�/Ŷ�ƌƵƌĂů�ĂƌĞĂƐ͕�ƚƌĂĚŝƟŽŶĂů�ƐƚŽǀĞƐ�ĂƌĞ�ŽŌĞŶ�ƵƐĞĚ�ŝŶ�ƉŽŽƌůǇ�
ǀĞŶƟůĂƚĞĚ�ŬŝƚĐŚĞŶƐ�ĂŶĚ�ĨŽƌ�ƌĞůĂƟǀĞůǇ�ůŽŶŐ�ĚƵƌĂƟŽŶƐ͘�WĂƌƟĐůĞƐ�ĞŵŝƩĞĚ�
ĨƌŽŵ�ĐŽŽŬŝŶŐ�ĂůƐŽ�ƌĞĂĚŝůǇ�ŝŶĮůƚƌĂƚĞ�ŝŶƚŽ�ůŝǀŝŶŐ�ƌŽŽŵƐ͕�ƚŚĞƌĞďǇ�ĞǆƚĞŶĚŝŶŐ�
ƚŚĞ�ƌŝƐŬƐ�ƚŽ�ƚŚĞ�ŽĐĐƵƉĂŶƚƐ͘�/Ŷ�ƚŚŝƐ��ƐƚƵĚǇ͕ ��ƌĞĂů��ƟŵĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ��ŽĨ�
WDϮ͘ϱ͕�WDϭϬ͕�WDϭ�ĂŶĚ��KϮ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ǁĞƌĞ�ĐŽŶĚƵĐƚĞĚ�ƵƐŝŶŐ���ŝƌ�
sŝƐƵĂů�WƌŽ�;/Y�ŝƌ͕ �^ǁŝƚǌĞƌůĂŶĚͿ�ŝŶ�ƚŚĞ�ŝŶĚŽŽƌ�ĞŶǀŝƌŽŶŵĞŶƚ�ŽĨ�ƚŚĞ�ůŝǀŝŶŐ�
ƌŽŽŵ�ŽĨ� Ă� ŚŽŵĞƐƚĂǇ� Ăƚ� WĂŶĐŚĂƐĞ� ǀŝůůĂŐĞ� ŽĨ� <ĂƐŬŝ� ĚŝƐƚƌŝĐƚ͘� WĂŶĐŚĂƐĞ�
ƌĞƉƌĞƐĞŶƚƐ�Ă�ŵŽƵŶƚĂŝŶ�ĞĐŽƐǇƐƚĞŵ�ƚŚĂƚ�ůŝŶŬƐ�ƚŚĞ�ůŽǁůĂŶĚ�ǁŝƚŚ�ƚŚĞ�ŚŝŐŚ�
,ŝŵĂůĂǇĂƐ�ŽĨ��ŶŶĂƉƵƌŶĂ�ƌĂŶŐĞ͘�&Žƌ�ĐŽŵƉĂƌŝƐŽŶ͕�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�
ĂďŽǀĞ�ƉĂƌĂŵĞƚĞƌƐ�ǁĞƌĞ�ĂůƐŽ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�ƚŚĞ�ŽƵƚĚŽŽƌ�ĞŶǀŝƌŽŶŵĞŶƚ�
ŽĨ�ƚŚĞ�ǀŝůůĂŐĞ�ƵƐŝŶŐ�ƚŚĞ�ƐĂŵĞ�ŝŶƐƚƌƵŵĞŶƚ͘���ƚŽƚĂů�ŽĨ�ϯ�ĚĂǇƐ͛�ƐĂŵƉůĞƐ�
ŝŶĐůƵĚŝŶŐ�ŝŶĚŽŽƌ�ĂŶĚ�ŽƵƚĚŽŽƌ�ĞŶǀŝƌŽŶŵĞŶƚ�ŽĨ�ƚŚĞ�ƐĞůĞĐƚĞĚ�ƉůĂĐĞ�ǁĞƌĞ�
ŵĞĂƐƵƌĞĚ͘�dŚĞ�ƉƌĞůŝŵŝŶĂƌǇ�ƐƚƵĚǇ�ƐŚŽǁĞĚ�ƚŚĂƚ�ƚŚĞ�ŵĂǆŝŵƵŵ�ŚŽƵƌůǇ�
ĂǀĞƌĂŐĞ�WDϮ͘ϱ�ƉĂƌƟĐůĞ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ŝŶ�Ăůů�ƚŚĞ�ŝŶĚŽŽƌ�ƐĂŵƉůĞƐ�ǁĞƌĞ�
ƐŝŐŶŝĮĐĂŶƚůǇ�ŚŝŐŚĞƌ�ƚŚĂŶ�ƚŚĞ�ŽƵƚĚŽŽƌ�ƐĂŵƉůĞƐ�Ăƚ�WĂŶĐŚĂƐĞ�;DĂǆŝŵƵŵ�
WDϮ͘ϱ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ͗�ϱϬϲ͘ϬΕϵϴϳ͘Ϭ�ǀƐ͘ϭϰϭ͘Ϭ�ђŐͬŵϹͿ͕� ŝŶĚŝĐĂƟŶŐ�ƚŚĂƚ�
ƚŚĞ� ďƵƌŶŝŶŐ� ŽĨ� ďŝŽŵĂƐƐ� ĚƵƌŝŶŐ� ĐŽŽŬŝŶŐ� ĂĐƟǀŝƟĞƐ� ĂŶĚ� ĐŽŶǀĞŶƟŽŶĂů�
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ƌŽŽŵ�ŚĞĂƚĞƌ�ǁĞƌĞ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƚŚĞ�ĞůĞǀĂƚĞĚ�WDϮ͘ϱ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�
ŝŶ�ŝŶĚŽŽƌ�ŵŝĐƌŽĞŶǀŝƌŽŶŵĞŶƚ�ŽĨ�ƚŚĞ�ǀŝůůĂŐĞ͘�

<ĞǇǁŽƌĚƐ: /ŶĚŽŽƌ�ĂĞƌŽƐŽů͕�WDϮ͘ϱ͕�WĂŶĐŚĂƐĞ�ǀŝůůĂŐĞ

POLL010#

�ŝƐƚƌŝďƵƟŽŶ͕�^ŽƵƌĐĞ�ĂŶĚ�dƌĂŶƐƉŽƌƚ�ŽĨ�WŽůǇĐǇĐůŝĐ��ƌŽŵĂƟĐ�
,ǇĚƌŽĐĂƌďŽŶƐ� �ůŽŶŐ� ^ŽƵƚŚĞƌŶ� ^ůŽƉĞ� ŽĨ� ,ŝŵĂůĂǇĂŶ�
DŽƵŶƚĂŝŶƐ͕�EĞƉĂů

K>/E��^,�,/1͕���>Z�D�WK<,Z�>ϮΎ͕�y/�KW/E'�t�E'ϯ͕ϰ͕�'KE'�
W/E'ϯ͕ϰ

1�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�<ĂƚŚŵĂŶĚƵ�
hŶŝǀĞƌƐŝƚǇ͕�EĞƉĂů 

2�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŚĞŵŝĐĂů�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�<ĂƚŚŵĂŶĚƵ�
hŶŝǀĞƌƐŝƚǇ͕�EĞƉĂů 

ϯ<ĞǇ�>ĂďŽƌĂƚŽƌǇ�ŽĨ�dŝďĞƚĂŶ��ŶǀŝƌŽŶŵĞŶƚ��ŚĂŶŐĞƐ�ĂŶĚ�>ĂŶĚ�^ƵƌĨĂĐĞ�
WƌŽĐĞƐƐĞƐ͕�/ŶƐƟƚƵƚĞ�ŽĨ�dŝďĞƚĂŶ�WůĂƚĞĂƵ�ZĞƐĞĂƌĐŚ͕��ŚŝŶĞƐĞ��ĐĂĚĞŵǇ�ŽĨ�

^ĐŝĞŶĐĞƐ͕��ĞŝũŝŶŐ�ϭϬϬϭϬϭ͕��ŚŝŶĂ 
ϰhŶŝǀĞƌƐŝƚǇ�ŽĨ��ŚŝŶĞƐĞ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͕�^ĐŚŽŽů�ŽĨ�^ĐŝĞŶĐĞ͕��ĞŝũŝŶŐ�

ϭϬϬϬϰϵ͕��ŚŝŶĂ 
�ŵĂŝů͗ ďƌƉΛŬƵ͘ĞĚƵ͘ŶƉ

WŽůǇĐǇĐůŝĐ� ĂƌŽŵĂƟĐ� ŚǇĚƌŽĐĂƌďŽŶƐ� ;W�,ƐͿ� ĂƌĞ� ƐĞŵŝͲǀŽůĂƟůĞ� ĂŶĚ�
ƉĞƌƐŝƐƚĞŶƚ� ŽƌŐĂŶŝĐ� ĐŽŵƉŽƵŶĚƐ� ǁŝƚŚ� ĐĂƌĐŝŶŽŐĞŶŝĐ� ĂŶĚ� ŵƵƚĂŐĞŶŝĐ�
ĞīĞĐƚƐ͘�dŚŝƐ�ƐƚƵĚǇ�ĚĞƐĐƌŝďĞƐ�ŚŽǁ�ƚŚĞ��ŶǀŝƌŽŶŵĞŶƚĂů�WƌŽƚĞĐƟŽŶ��ŐĞŶĐǇ�
ƉƌŝŽƌŝƟǌĞĚ͕�ϭϱW�,Ɛ�ĂƌĞ�ƚƌĂŶƐƉŽƌƚĞĚ�ĨƌŽŵ�ůŽǁůĂŶĚ�ƚŽ�ƚŚĞ�ŚŝŐŚ�,ŝŵĂůĂǇĂŶ�
ŵŽƵŶƚĂŝŶƐ�ŽĨ�EĞƉĂů�ĂƐ�ǁĞůů�ĂƐ�ƐĞĂƐŽŶĂů�ĂŶĚ�ĂůƟƚƵĚŝŶĂů�ǀĂƌŝĂƟŽŶ�ŝŶ�Ăŝƌ�
ĂůŽŶŐ�ƚŚĞ�ƚƌĂŶƐĞĐƚ�ŽĨ�ƚŚĞ�ƐŽƵƚŚĞƌŶ�ƐůŽƉĞ�ŽĨ�EĞƉĂů�ĨƌŽŵ�ϮϬϭϮ�ƚŽ�ϮϬϭϰ�
;&ŽĐƵƐĞĚ�ŵĂŝŶůǇ�ŽŶ�ƚŚĞ�ŽďƐĞƌǀĂƟŽŶ�ŽĨ�ƚƌĂŶƐƉŽƌƚ�ŵĞĐŚĂŶŝƐŵ�ŽĨ�ƐĞŵŝ�
ǀŽůĂƟůĞ�ƉŽůůƵƚĂŶƚƐ�ĨƌŽŵ�ůŽǁ�ůĂŶĚ�ƚŽ�ŚŝŐŚ�ŵŽƵŶƚĂŝŶ�ŽĨ�EĞƉĂů�ǁŚŝĐŚ�ŝƐ�
ĐĂƵƐĞĚ� ďǇ� ƚŚĞ� ĂƚŵŽƐƉŚĞƌŝĐ� ĐŝƌĐƵůĂƟŽŶ� ƐŽ� ƚŚĞ� ĚĂƚĂ� ƌĞƚƌŝĞǀĂů� ƟŵĞ� ŝƐ�
ŝŶĚĞƉĞŶĚĞŶƚ�ĨŽƌ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ŽďũĞĐƟǀĞƐͿ͘�^ĂŵƉůŝŶŐ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�Ăƚ�
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ƐĞǀĞŶ�ƐŝƚĞƐ�ĂůŽŶŐ�ƚŚĞ�ƐŽƵƚŚʹŶŽƌƚŚ�ƚƌĂŶƐĞĐƚ�ŽĨ� ƚŚĞ�,ŝŵĂůĂǇĂŶ�ƌĞŐŝŽŶ�
ǁŚŝĐŚ� ŝŶĐůƵĚĞĚ� ^ŝŵĂƌĂ͕� <ĂƚŚŵĂŶĚƵ͕� �ĂŵĂŶ͕� ^ǇĂďƌƵ� �ĞƐŝ͕� ZŝŵĐŚĞ͕�
<ǇĂŶũŝŶŐ� 'ƵŵďĂ͕� ĂŶĚ� zĂůĂ� WĞĂŬ͘� ^ĂŵƉůĞ� ĐŽůůĞĐƟŽŶ� ǁĂƐ� ƉĞƌĨŽƌŵĞĚ�
ƵƐŝŶŐ�ƌĞƐŝŶ�ďĂƐĞĚ�;y��ͲW�^Ϳ�ƉĂƐƐŝǀĞ�Ăŝƌ�ƐĂŵƉůĞƌ͘ �dŚĞ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽĨ�
W�,Ɛ�ŝŶ�ƐƵŵŵĞƌ�ƌĂŶŐĞƐ�ĨƌŽŵ�Ϭ͘ϳŶŐŵͲϯͲϲϴ͘Ϯ�ŶŐŵͲϯ�;ϭϱ͘ϴцϮϰ͘ϭ�ŶŐŵͲϯͿ�
ĂŶĚ�ŝŶ�ǁŝŶƚĞƌ�ŝƚ�ƌĂŶŐĞƐ�ĨƌŽŵ�Ϭ͘ϰ�ŶŐŵͲϯͲϭϮϭ͘ϵ�ŶŐŵͲϯ�;Ϯϵ͘ϯ�цϰϭ͘ϱ�ŶŐŵͲ
ϯͿ͘�dŚĞ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽĨ�W�,Ɛ�ǁĂƐ�ŚŝŐŚĞƌ�ĚƵƌŝŶŐ�ǁŝŶƚĞƌƐ�ŝŶ�ƚŚĞ�ůŽǁůĂŶĚ�
Ğ͘Ő͘�^ŝŵĂƌĂ͕�<ĂƚŚŵĂŶĚƵ�ĂŶĚ�^ǇĂĨƌƵďĞƐŝ�ǁŚĞƌĞĂƐ�ĚƵƌŝŶŐ�ƐƵŵŵĞƌ͕ �ƚŚĞ�
ĐŽŶĐĞŶƚƌĂƟŽŶ�ǁĂƐ�ŚŝŐŚĞƌ�ŝŶ�ƚŚĞ�ŚŝŐŚ�ĂůƟƚƵĚĞ�ƌĞŐŝŽŶƐ�ĞŐ͘�ZŝŵĐŚĞ�ĂŶĚ�
<ǇĂŶŐŝŶŐ�'ƵŵďĂ͕�ŝŶĚŝĐĂƟŶŐ�ůŽĐĂů�ĞŵŝƐƐŝŽŶƐ�ĞǀĞŶ�Ăƚ�ŚŝŐŚ�ĂůƟƚƵĚĞƐ͘�dŚĞ�
ĐŽŵƉŽƐŝƟŽŶƐ�ŽĨ�Ăůů�W�,Ɛ�ǁĂƐ�ĂůŵŽƐƚ�ƐŝŵŝůĂƌ�ŝŶ�<ĂƚŚŵĂŶĚƵ�sĂůůĞǇ�ĂŶĚ�
ƌĞŵŽƚĞůǇ� ůŽĐĂƚĞĚ�zĂůĂ�WĞĂŬ� ŝŶĚŝĐĂƟŶŐ� ůŽŶŐ� ƌĂŶŐĞ� ƚƌĂŶƐƉŽƌƚ�ŽĨ� ƚŚĞƐĞ�
ĐŽŵƉŽƵŶĚƐ�ĚƵƌŝŶŐ�ƐƵŵŵĞƌ͕ �ǁŚŝůĞ�ŝŶ�ǁŝŶƚĞƌ͕ �ƚŚĞ�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�zĂůĂ�
ĐůŽƐĞůǇ�ŵĂƚĐŚĞĚ�ǁŝƚŚ�ƚŚĞ�ĐŽŵƉŽƐŝƟŽŶ�Ăƚ�ZŝŵĐŚĞ�ǁŚŝĐŚ�ƐŚŽǁĞĚ�ůŽĐĂů�
ƐŚŽƌƚ�ƚƌĂŶƐƉŽƌƚ�ŝŶ�ƚŚĞ�ŚŝŐŚ�ĂůƟƚƵĚĞ�ƌĞŐŝŽŶ͘

<ĞǇǁŽƌĚƐ͗� WŽůǇĐǇĐůŝĐ� ĂƌŽŵĂƟĐ� ŚǇĚƌŽĐĂƌďŽŶƐ͕� >ŽŶŐ� ƌĂŶŐĞ� ƚƌĂŶƐƉŽƌƚ͕�
^ĞŵŝͲǀŽůĂƟůĞ͕�y��ͲW�^͘
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# represents the poster presentation

CLIMATE CHANGE



74

CLIM 001

^ƉĂƟĂů� �ŝƐƚƌŝďƵƟŽŶ� ĂŶĚ� ^ƵƐĐĞƉƟďŝůŝƚǇ� DŽĚĞůŝŶŐ� ŽĨ�
>ĂŶĚƐůŝĚĞƐ� ŝŶ� ƚŚĞ� �ŚĂƚĂƌĂͲ�ĂƌĂŚĂŬƐŚĞƚƌĂ� �ƌĞĂ͕� ^ŝǁĂůŝŬ�
�ŽŶĞ͕�EĞƉĂů

�/E�^,�d,�W�1͕��,�Z�d�WZ�^����,�E��Z/ϭ͕Ϯ

͒1 'ŽůĚĞŶ�'ĂƚĞ�/ŶƚĞƌŶĂƟŽŶĂů��ŽůůĞŐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�<ĂƚŚŵĂŶĚƵ͕�
EĞƉĂů͒͘2 �ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�

hŶŝǀĞƌƐŝƚǇ͕�<ŝƌƟƉƵƌ͕ �EĞƉĂů 
�ŵĂŝů͗�ƚŚĂƉĂĚŝŶϭΛŐŵĂŝů͘ĐŽŵ

dŚĞ�ŚŝůůǇ� ƌĞŐŝŽŶƐ�ŽĨ�EĞƉĂů� ĂƌĞ�ƉŽƚĞŶƟĂů� ĨŽƌ� ůĂŶĚͲƐůŝĚŝŶŐ� ŝŶ� ƚŚĞ� ƌĂŝŶǇ�
ƐĞĂƐŽŶ͘� >ǇŝŶŐ� ďĞƚǁĞĞŶ� ƚǁŽ� ŵĂũŽƌ� ƚŚƌƵƐƚƐ͗� DĂŝŶ� &ƌŽŶƚĂů� dŚƌƵƐƚ�
;D&dͿ� ĂŶĚ�DĂŝŶ� �ŽƵŶĚĂƌǇ� dŚƌƵƐƚ� ;D�dͿ͕� ƚŚĞ� ƌŽĐŬƐ� ŽĨ� ^ŝǁĂůŝŬ� ǌŽŶĞ�
ĂƌĞ�ǀĞƌǇ�ǁĞĂŬ�ĂŶĚ�ĨƌĂŐŝůĞ�ĂŶĚ�ƐŚĂůůŽǁ�ĂŶĚ�ĚĞĞƉ� ůĂŶĚƐůŝĚĞƐ�ĂƌĞ�ǀĞƌǇ�
ĐŽŵŵŽŶ� ŝŶ� ƚŚŝƐ� ǌŽŶĞ� ĚƵƌŝŶŐ� ƌĂŝŶĨĂůů͘� dŚŝƐ� ƐƚƵĚǇ� ĂŝŵƐ� ƚŽ� ĚĞǀĞůŽƉ� Ă�
ƌĞŵŽƚĞ� ƐĞŶƐŝŶŐ� ďĂƐĞĚ� ƐƉĂƟĂů� ůĂŶĚƐůŝĚĞ� ŝŶǀĞŶƚŽƌǇ͕ � ĂŶĂůǇǌŝŶŐ� ƚŚĞŝƌ�
ƐƉĂƟĂů� ĚŝƐƚƌŝďƵƟŽŶ� ĂŶĚ�ĚĞǀĞůŽƉ� ƚŚĞ� ůĂŶĚƐůŝĚĞ� ƐƵƐĐĞƉƟďŝůŝƚǇ�ŵĂƉ�ďǇ�
ƚŚĞ�ŵĞĂŶƐ�ŽĨ� ĨƌĞƋƵĞŶĐǇ�ƌĂƟŽ�ŵŽĚĞů͘�dŚŝƐ�ƐƚƵĚǇ�ƵƟůŝǌĞĚ�ƚŚĞ�ƌĞŵŽƚĞ�
ƐĞŶƐŝŶŐ� ĂŶĚ� '/^� ƚŽ� ĚĞǀĞůŽƉ� Ă� ůĂŶĚƐůŝĚĞ� ƐƵƐĐĞƉƟďŝůŝƚǇ� ŵĂƉ͘� dŽƚĂů�
ŽĨ� ϯϴϮ� ůĂŶĚƐůŝĚĞ�ƉŽůǇŐŽŶƐ�ǁĞƌĞ�ŵĂƉƉĞĚ� ĨƌŽŵ�'ŽŽŐůĞ� ĞĂƌƚŚ� ĂŶĚ�ďǇ�
ĮĞůĚ�ǀĞƌŝĮĐĂƟŽŶ͘�dŚĞ�ƌĞƐƵůƚ�ĨƌŽŵ�ĮǀĞ�ĐůĂƐƐŝĮĞĚ�ŶĞĂƌďǇ�ǁĂƚĞƌƐŚĞĚƐ�ŽĨ�
�ŚĂƚĂƌĂͲ�ĂƌĂŚĂŬƐŚĞƚƌĂ� ƐŚŽǁĞĚ� ƚŚĂƚ� ůĂŶĚƐůŝĚĞƐ� ĚŝƐƚƌŝďƵƚĞĚ� ƵŶĞǀĞŶůǇ�
ďĞƚǁĞĞŶ� ǁĂƚĞƌƐŚĞĚ� ĨŽƵƌ� ;Ϯϰ͘ϲϬйͿ͕� ǁĂƚĞƌƐŚĞĚ� ƚǁŽ� ĂŶĚ� ǁĂƚĞƌƐŚĞĚ�
ƚŚƌĞĞ�;Ϯϭ͘ϳϮйͿ�ĞƋƵĂůůǇ͕ �ǁĂƚĞƌƐŚĞĚ�ƚŚƌĞĞ�;ϭϲ͘ϮϯйͿ�ĂŶĚ�ǁĂƚĞƌƐŚĞĚ�ŽŶĞ�
;ϭϱ͘ϳϬйͿ͘�dŚĞ�ǁĂƚĞƌƐŚĞĚ�ƚŚƌĞĞ�ŚĂƐ�ŚŝŐŚ�ůĂŶĚƐůŝĚĞ�ĚĞŶƐŝƚǇ�ŽĨ�ϱ͘Ϭϯ�ƉĞƌ�
ƐƋ͘�Ŭŵ�ĂŶĚ�ŚŝŐŚ�ůĂŶĚƐůŝĚĞ�ƌĂƟŽ�ŽĨ�Ϭ͘Ϭϭϵ�ǁŚĞƌĞĂƐ�ǁĂƚĞƌƐŚĞĚ�ŽŶĞ�ŚĂƐ�
ůŽǁĞƐƚ�ůĂŶĚƐůŝĚĞ�ĚĞŶƐŝƚǇ�ŽĨ�ϭ͘ϱϳ�ƉĞƌ�ƐƋ͘�Ŭŵ�ĂŶĚ�ůŽǁĞƐƚ�ůĂŶĚƐůŝĚĞ�ƌĂƟŽ�
ŽĨ�Ϭ͘ϬϬϯ�ĐŽŵƉĂƌĞĚ�ƚŽ�ŽƚŚĞƌƐ͘�dŚĞ�ǀĂůŝĚĂƟŽŶ�ƌĞƐƵůƚƐ�ƐŚŽǁĞĚ�ƚŚĂƚ�ƚŚĞ�
ƐƵĐĐĞƐƐ�ƌĂƚĞ�ĐƵƌǀĞ�ǁŝƚŚ�ϳϮ͘ϱϱ�ƉĞƌĐĞŶƚĂŐĞ�ŽĨ�ƚŚĞ�ĂƌĞĂ�ůǇŝŶŐ�ƵŶĚĞƌ�ƚŚĞ�
ĐƵƌǀĞ�ĂŶĚ�ƚŚĞ�ƉƌĞĚŝĐƟŽŶ�ƌĂƚĞ�ĐƵƌǀĞ�ǁŝƚŚ�ϳϭ͘ϳϯ�ƉĞƌĐĞŶƚĂŐĞ�ŽĨ�ƚŚĞ�ĂƌĞĂ�
ůǇŝŶŐ�ƵŶĚĞƌ�ƚŚĞ�ĐƵƌǀĞ�ŝŶĚŝĐĂƟŶŐ�ƚŚĂƚ�ƉƌĞĚŝĐƟŽŶ�ĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ĨƌĞƋƵĞŶĐǇ�
ƌĂƟŽ� ŵŽĚĞů͘� dŚĞƐĞ� ůĂŶĚƐůŝĚĞ� ƐƵƐĐĞƉƟďŝůŝƚǇ� ŵĂƉƐ� ĐĂŶ� ďĞ� ƵƐĞĚ� ĂƐ� Ă�
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ƉůĂŶŶŝŶŐ�ƚŽŽů�ďǇ�ƉƌŝŽƌŝƟǌŝŶŐ�ĂƌĞĂƐ�ĨŽƌ�ĐŽŶƚƌŽůůŝŶŐ�ƚŚĞ�ůĂŶĚƐůŝĚĞ�ĞīĞĐƚƐ�
ĂŶĚ�ĨƌĞƋƵĞŶĐǇ�ƌĂƟŽ�ŵŽĚĞů�ǁŝůů�ďĞ�Ă�ƐƵŝƚĂďůĞ�ŵŽĚĞů�ĨŽƌ�ƚŚĞ�ůĂŶĚƐůŝĚĞ�
ƐƵƐĐĞƉƟďŝůŝƚǇ͘

<ĞǇǁŽƌĚƐ͗� &ĂĐƚŽƌ� ŵĂƉ͕� &ƌĞƋƵĞŶĐǇ� ƌĂƟŽ͕� >ĂŶĚƐůŝĚĞ� ŝŶǀĞŶƚŽƌǇ͕ �
^ƵƐĐĞƉƟďŝůŝƚǇ͕ �sĂůŝĚĂƟŽŶ

CLIM 002

>ĂŶĚƐůŝĚĞ�,ĂǌĂƌĚ��ƐƐĞƐƐŵĞŶƚ�Ăƚ�WĂŶĐŚĂƐĞ��ƌĞĂ�ŽĨ��ĞŶƚƌĂů�
EĞƉĂů

W���D���,��hZ��h�,�1͕�W�t�E�Z�/Ϯ͕�WZ�D�<�d�>Ϯ͕��Eh�
<,��<�3

1 'ƌĞĞŶŚŽŽĚ�EĞƉĂů͕�<ĂƚŚŵĂŶĚƵ�EĞƉĂů 
2yĂǀŝĞƌ�/ŶƚĞƌŶĂƟŽŶĂů��ŽůůĞŐĞ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�

<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů� 
ϯ^ĐŚŽŽů�ŽĨ��ŶǀŝƌŽŶŵĞŶƚ�DĂŶĂŐĞŵĞŶƚ�ĂŶĚ�^ĐŝĞŶĐĞ͕�<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů 

�ŵĂŝů͗�ƌĂŝϵϳƉĂǁĂŶΛŐŵĂŝů͘ĐŽŵ

EƵŵĞƌŽƵƐ�ƐůŽƉĞ�ĨĂŝůƵƌĞƐ�ǁĞƌĞ�ŶŽƟĐĞĚ�ŝŶ�ƚŚĞ�WĂŶĐŚĂƐĞ�ƌĞŐŝŽŶ�ƉŽƐŝŶŐ�
ƚŚƌĞĂƚ�ƚŽ�ƉĞŽƉůĞƐ�ĂŶĚ�ďŝŽĚŝǀĞƌƐŝƚǇ�ƉƌĞƐĞŶƚ�ƚŚĞƌĞ͘��ŽŶƐŝĚĞƌŝŶŐ�ƚŚĞ�ŶĞĞĚ�
ƚŽ�ŵĂŶĂŐĞ�ƐƵĐŚ�ůĂŶĚƐůŝĚĞ�ƌŝƐŬƐ͕�ƚŚŝƐ�ƌĞƐĞĂƌĐŚ�ǁĂƐ�ŝŶƚĞŶĚĞĚ�ƚŽ�ĮŶĚ�ŽƵƚ�
ƚŚĞ�ƐƉĂƟĂů�ĞǆƚĞŶƚ�ŽĨ�ǀĂƌŝŽƵƐ�ůĞǀĞůƐ�ŽĨ�ůĂŶĚƐůŝĚĞ�ŚĂǌĂƌĚ�ŝŶ�ƚŚĞ�WĂŶĐŚĂƐĞ�
ĂƌĞĂ͘�dŚĞ�ƌĞƐĞĂƌĐŚ�ƐŝƚĞ͕�ǁŝƚŚ�ĂŶ�ĂƌĞĂ�ŽĨ�Ϯϳϴ͘ϯϮϰ�<ŵϮ͕�ĐŽŶƐŝƐƚƐ�ŽĨ�ƉĂƌƚƐ�
ŽĨ�<ĂƐŬŝ͕�WĂƌďĂƚ͕�ĂŶĚ�^ǇĂŶŐũĂ�ĚŝƐƚƌŝĐƚƐ͘�dŚĞ�ŚĂǌĂƌĚ�ĂŶĂůǇƐŝƐ�ǁĂƐ�ĐĂƌƌŝĞĚ�
ŽƵƚ�ƵƐŝŶŐ�ƚŚĞ�^ƚĂƟƐƟĐĂů�/ŶĚĞǆ�DĞƚŚŽĚ�ǁŚŝĐŚ�ŝƐ�ƚŚĞ�ŵĞĂƐƵƌĞ�ŽĨ�ƌĂƟŽ�ŽĨ�
ůĂŶĚƐůŝĚĞ�ĚĞŶƐŝƚǇ�ŝŶ�Ă�ƉĂƌƟĐƵůĂƌ�ĐĂƚĞŐŽƌǇ�ŽĨ�Ă�ĨĂĐƚŽƌ�ƚŽ�ƚŚĂƚ�ŽĨ�ůĂŶĚƐůŝĚĞ�
ĚĞŶƐŝƚǇ�ŝŶ�ƚŚĞ�ǁŚŽůĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ĂƌĞĂ͘�dŚĞ�ŵĞƚŚŽĚ�ƉƌŽĚƵĐĞĚ�ǁĞŝŐŚƚ�
ǀĂůƵĞƐ�ĨŽƌ�ĞĂĐŚ�ĨĂĐƚŽƌ�ĐůĂƐƐ�ǁŚĞƌĞ�ƉŽƐŝƟǀĞ�ǀĂůƵĞ�ŐĞŶĞƌĂƚĞĚ�ĂƌĞĂƐ�ŽĨ�
ŚŝŐŚĞƌ�ŚĂǌĂƌĚ�ĂŶĚ�ǀŝĐĞ�ǀĞƌƐĂ͘� /ŶǀĞŶƚŽƌǇ�ƌĞƐƵůƚĞĚ� ŝŶƚŽ�ϱϱϲ� ůĂŶĚƐůŝĚĞƐ�
ŵĞĂƐƵƌŝŶŐ� ϭ͘ϱϭϭ� ŬŵϮ� ŝŶĚŝĐĂƟŶŐ� ƚŚĞ� ŽĐĐƵƌƌĞŶĐĞ� ŽĨ� Ϯ� ůĂŶĚƐůŝĚĞƐ� ŝŶ�
ĞǀĞƌǇ�ƵŶŝƚ�ŬŵϮ�ĂƌĞĂ͘�ϭϯй�;ϯϲ͘ϭϴ�ŬŵϮͿ�ŽĨ�ƚŚĞ�ƚŽƚĂů�ĞǆƉĞƌŝŵĞŶƚĂů�ĂƌĞĂ�
ĨĂůůƐ�ƵŶĚĞƌ�Ă�ǀĞƌǇ�ŚŝŐŚ�ŚĂǌĂƌĚ�ǌŽŶĞ͘�^ŝŵŝůĂƌůǇ͕ �ĂƌĞĂƐ�ŽĐĐƵƉŝĞĚ�ďǇ�ŚŝŐŚ�

CLIMATE CHANGE



76

ŚĂǌĂƌĚ� ĂŶĚ� ŵŽĚĞƌĂƚĞ� ŚĂǌĂƌĚ� ǌŽŶĞƐ� ǁĞƌĞ� ŽĨ� ϳϳ͘ϲϲ� ŬŵϮ� ;ϮϴйͿ͕� ĂŶĚ�
ϴϭ͘ϴϯ�ŬŵϮ�;ϮϵйͿ�ƌĞƐƉĞĐƟǀĞůǇ͘�dŚĞ�ǀĂůŝĚĂƟŽŶ�ŽĨ�ƌĞƐƵůƚĞĚ�ŚĂǌĂƌĚ�ŵĂƉ�
ƐŚŽǁĞĚ�ϴϮ͘ϴй�ŽĨ�ĂƌĞĂ�ƵŶĚĞƌ�ƚŚĞ�ĐƵƌǀĞ�ŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�ƌĞĐĞŝǀĞƌ�
ŽƉĞƌĂƚŽƌ� ĐŚĂƌĂĐƚĞƌŝƐƟĐ� ĐƵƌǀĞ͘� dŚŝƐ� ŝŶĚŝĐĂƚĞĚ� ƚŚĞ�ŚĂǌĂƌĚ� ĂƐƐĞƐƐŵĞŶƚ�
ƉƌŽĐĞƐƐ�ďĞŝŶŐ�ĂĐĐĞƉƚĂďůĞ�ĂŶĚ�ƌĞƉůŝĐĂďůĞ͘�dŚĞ�ĨĂĐƚŽƌ�ĐůĂƐƐĞƐ�ůŝŬĞ͗�ŶĞĂƌ�
ƚŚĞ� ƐƚĞĂŵƐ͕� ŶĞĂƌ� ƚŚĞ� ƌŽĂĚƐ͕� ďĂƌƌĞŶ� Žƌ� ŐƌĂƐƐůĂŶĚ͕� ůĂŶĚ�ǁŝƚŚ� ƉŚǇůůŝƚĞ�
ďĞĚƌŽĐŬƐ͕� ůĂŶĚ�ƌĞĐĞŝǀŝŶŐ�ƌĂŝŶĨĂůůƐ�ŐƌĞĂƚĞƌ� ƚŚĂŶ�ϰϬϬϬ�ŵŵ͕� ůĂŶĚƐ�ǁŝƚŚ�
ĞůĞǀĂƟŽŶ�ƌĂŶŐĞ�ĨƌŽŵ�ϭϬϬϬ�ŵ�ƚŽ�ϭϱϬϬ�ŵ͕�ƐůŽƉĞƐ�ƐƚĞĞƉĞƌ�ƚŚĂŶ�ϯϬΣ͕�ĂŶĚ�
ƐŽƵƚŚ�ĨĂĐŝŶŐ�ƐůŽƉĞ�ŚĂĚ�ŐƌĞĂƚĞƌ�ŝŶŇƵĞŶĐĞ�ŝŶ�ŚŝŐŚĞƌ�ŚĂǌĂƌĚ͘

<ĞǇǁŽƌĚƐ͗� �ƌĞĂ� ƵŶĚĞƌ� ĐƵƌǀĞ͕�,ĂǌĂƌĚ� ǌŽŶĂƟŽŶ͕� >ĂŶĚƐůŝĚĞ� ŝŶǀĞŶƚŽƌǇ͕ �
^ůŽƉĞ�ĨĂŝůƵƌĞƐ͕�^ƚĂƟƐƟĐĂů�ŝŶĚĞǆ�ŵĞƚŚŽĚ

CLIM 003

&ůŽŽĚ�,ĂǌĂƌĚ�DĂƉƉŝŶŐ�ŽĨ�,ĂŶƵŵĂŶƚĞ�ZŝǀĞƌ��ŚĂŬƚĂƉƵƌ�ďǇ�
hƐŝŶŐ�,ǇĚƌŽĚǇŶĂŵŝĐ�DŽĚĞů�,��ͲZ�^

Z�:/E��WZ�:�W�d/1͕��:�z��,�<d��D�d,�D�1͕�WZ�D�<Z/^,E��<͘�͘Ϯ

1�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�^ĐŚ�D^��ŽůůĞŐĞ͕�DŝĚͲ
�ĂŶĞƐŚǁŽƌ͕ �EĞƉĂů 

2,ǇĚƌŽ�dƵŶŶĞůůŝŶŐ�ĂŶĚ�ZĞƐĞĂƌĐŚ�Wǀƚ͘�>ƚĚ͕͘�<ĂůŝŬĂƐƚŚĂŶ͕�EĞƉĂů 
�ŵĂŝů͗�ƌĞũŝŶĂ͘ƉƌĂũĂƉĂƟϮϲΛŐŵĂŝů͘ĐŽŵ

&ůŽŽĚ�ŝƐ�Ă�ĚĞǀĂƐƚĂƟŶŐ�ŶĂƚƵƌĂů�ŚĂǌĂƌĚ͘�tŝƚŚ�ŝŶĐƌĞĂƐĞĚ�ĞŶĐƌŽĂĐŚŵĞŶƚ�
ŝŶ� ƚŚĞ� ,ĂŶƵŵĂŶƚĞ� ZŝǀĞƌ͕ � ƚŚĞ� ƌŝƐŬ� ŽĨ� ŇŽŽĚ� ŝƐ� ŝŶĐƌĞĂƐŝŶŐ͘� �ŚĂŬƚĂƉƵƌ�
ŚĂĚ� ďĞĞŶ� ƐƵīĞƌĞĚ� ĨƌŽŵ� ƚǁŽ�ŵĂƐƐŝǀĞ� ŇŽŽĚ� ŝŶ�,ĂŶƵŵĂŶƚĞ� ZŝǀĞƌ� ŽŶ�
ϮϳƚŚ��ƵŐƵƐƚ� ϮϬϭϱ� ĂŶĚ� ϭϮƚŚ� :ƵůǇ� ϮϬϭϴ� ĐĂƵƐŝŶŐ� ůŽƐƐ� ĂŶĚ� ĚĂŵĂŐĞ� ŽŶ�
ŚƵŵĂŶ�ůŝǀĞƐ͕�ĚŽŵĞƐƟĐ�ůŝǀĞƐ�ĂŶĚ�ŚƵŐĞ�ĞĐŽŶŽŵŝĐ�ǀĂůƵĞƐ͘�dŚĞ�ŽďũĞĐƟǀĞƐ�
ŽĨ� ƚŚŝƐ� ƐƚƵĚǇ�ĂƌĞ� ƚŽ�ƉƌĞƉĂƌĞ�ĂŶĚ�ĂŶĂůǇǌĞ� ƚŚĞ�ŇŽŽĚ�ŚĂǌĂƌĚ�ŵĂƉ�ĂŶĚ�
ƚŽ�ĂƐƐĞƐƐ�ƉƌŽďĂďůĞ�ŇŽŽĚ�ǀƵůŶĞƌĂďŝůŝƚǇ͘� dŚĞ� ƐƚƵĚǇ�ǁĂƐ� ĐĂƌƌŝĞĚ�ŽƵƚ� ŝŶ�
,ĂŶƵŵĂŶƚĞ� ƌŝǀĞƌ� ďĂƐŝŶ͕� ĚĞůŝŶĞĂƚĞĚ� Ăƚ� ƵƉƐƚƌĞĂŵ� ƚŽ� DĂŶŽŚĂƌĂ� ĂŶĚ�
,ĂŶƵŵĂŶƚĞ� ĐŽŶŇƵĞŶĐĞ͘� dŚĞ�ŵĞƚŚŽĚŽůŽŐǇ� ŽĨ� ƚŚŝƐ� ƌĞƐĞĂƌĐŚ� ŝŶǀŽůǀĞƐ�
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ǁĂƚĞƌƐŚĞĚ� ĂƌĞĂ� ĚĞůŝŶĞĂƟŽŶ͕� ŚǇĚƌŽůŽŐŝĐĂů� ĂŶĂůǇƐŝƐ� ĂŶĚ� ŇŽŽĚƉůĂŝŶ�
ŵĂƉƉŝŶŐ�ƵƐŝŶŐ�,��ͲZ�^�ŵŽĚĞů�ǁŝƚŚ�,��Ͳ'�KZ�^�ŝŶƚĞƌĨĂĐĞ�ĂŶĚ��ƌĐͲ�
'/^� ĂŶĚ� ďŽƚŚ� ƉƌŝŵĂƌǇ� ĂŶĚ� ƐĞĐŽŶĚĂƌǇ� ĚĂƚĂ� ĂŶĂůǇƐŝƐ� ĨŽƌ� ǀƵůŶĞƌĂďŝůŝƚǇ�
ĂƐƐĞƐƐŵĞŶƚ͘� dŚĞ� ĂŶĂůǇƐŝƐ� ƐŚŽǁƐ� ƚŚĂƚ� ƚŚĞ� ƚŽƚĂů� ŝŶƵŶĚĂƚĞĚ� ĂƌĞĂ� ĂƌĞ�
ϭϯϬŚĂ͕�ϭϱϱŚĂ͕�ϭϲϳŚĂ͕�ϭϴϱŚĂ�ĂŶĚ�ϭϵϲŚĂ�Ăƚ�ĚŝīĞƌĞŶƚ�ƌĞƚƵƌŶ�ƉĞƌŝŽĚƐ�Ϯ͕�
ϱ͕�ϭϬ͕�ϱϬ�ĂŶĚ�ϭϬϬ�ǇĞĂƌƐ�ƌĞƐƉĞĐƟǀĞůǇ͘�dŚĞ�ŝŶƵŶĚĂƚĞĚ�ĂƌĞĂƐ�Ăƚ�ĚŝīĞƌĞŶƚ�
ŚĂǌĂƌĚ� ĐůĂƐƐĞƐ� >Žǁ� ;ϬͲϭͿ� ŵ͕�DŽĚĞƌĂƚĞ� ;ϭͲϮͿ� ŵ͕� ^ŝŐŶŝĮĐĂŶƚ� ;ϮͲϯͿ� ŵ�
ĂŶĚ��ǆƚƌĞŵĞ� ;хϯŵͿ�ĂƌĞ�ϯϱϯ͘ϳϭŚĂ͕�Ϯϲϱ͘ϱϳŚĂ͕�ϭϰϮ͘ϬϮŚĂ�ĂŶĚ�ϳϭ͘ϱϴŚĂ�
ƌĞƐƉĞĐƟǀĞůǇ͘� dŚĞ� ǀƵůŶĞƌĂďŝůŝƚǇ� ĂŶĂůǇƐŝƐ� ǁŝƚŚ� ĚŝīĞƌĞŶƚ� ůĂŶĚ� ĐůĂƐƐĞƐ�
ƐŚŽǁƐ�ƚŚĂƚ�ƚŚĞ�ĂŐƌŝĐƵůƚƵƌĂů�ůĂŶĚͲǀĂůůĞǇ�ĂŶĚ�ƌĞƐŝĚĞŶƟĂů�ĂƌĞĂ�ƐĞĞŵƐ�ƚŽ�
ďĞ�ŵŽƐƚ�ǀƵůŶĞƌĂďůĞ͘�dŚĞ�ŶƵŵďĞƌ�ŽĨ�ǀƵůŶĞƌĂďůĞ�ŚŽƵƐĞƐ�ĂƌĞ�ϱϮϯ͕�ϳϱϲ͕�
ϭϯϬϰ͕�ϭϱϳϳ�ĂŶĚ�ϭϳϰϳ�ǁŚŝůĞ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ǀƵůŶĞƌĂďůĞ�ƉŽƉƵůĂƟŽŶƐ�ĂƌĞ�
ϮϰϬϱ͕�ϯϰϳϱ͕�ϱϵϵϳ͕�ϳϮϱϮ�ĂŶĚ�ϴϬϯϲ�Ăƚ�ĐŽŶƐĞĐƵƟǀĞ�ƌĞƚƵƌŶ�ƉĞƌŝŽĚƐ͘�dŚĞ�
ƐƚƵĚǇ� ƌĞŇĞĐƚƐ� ƚŚĂƚ� �ŚĂŬƚĂƉƵƌ͕ � DĂĚŚǇĂƉƵƌ� dŚŝŵŝ� ĂŶĚ� ^ƵƌǇĂďŝŶĂǇĂŬ�
ŵƵŶŝĐŝƉĂůŝƟĞƐ�ĂƌĞ�ƉƌŽŶĞ�ƚŽ�,ĂŶƵŵĂŶƚĞ�ŇŽŽĚ�ŚĂǌĂƌĚ͘�dŚŝƐ�ƐƚƵĚǇ�ǁŝůů�
ďĞ�ƵƐĞĨƵů� ĨŽƌ� ƉŽůŝĐǇŵĂŬĞƌƐ� ŽŶ�ƉůĂŶŶŝŶŐ� ĚĞǀĞůŽƉŵĞŶƚĂů� ĂĐƟǀŝƟĞƐ�ŽŶ�
ŇŽŽĚƉůĂŝŶ�ĂƌĞĂƐ�ĂŶĚ�ĨƵƌƚŚĞƌ�ƌĞƐĞĂƌĐŚ�ƚŽ�ƚĂŬĞ�ŶĞĐĞƐƐĂƌǇ�ŵĞĂƐƵƌĞƐ�ƚŽ�
ƌĞĚƵĐĞ�ǀƵůŶĞƌĂďŝůŝƚǇ�ƚŽ�ŇŽŽĚ͘

<ĞǇǁŽƌĚƐ͗�&ůŽŽĚ͕�,ĂǌĂƌĚ�ŵĂƉƉŝŶŐ͕�sƵůŶĞƌĂďŝůŝƚǇ͕ �,ĂŶƵŵĂŶƚĞ�ZŝǀĞƌ
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^ŝŵƵůĂƟŽŶ�ŽĨ�ĞǆƚƌĞŵĞ�ƌĂŝŶĨĂůů�ĞǀĞŶƚ�ŝŶ�EĞƉĂů�ƵƐŝŶŐ�tĞĂƚŚĞƌ�
ZĞƐĞĂƌĐŚ�ĂŶĚ�&ŽƌĞĐĂƐƟŶŐ�DŽĚĞů

ZK:�E�>�D/�,,�E�1͕��/��^�^,Z�^d,�1͕�E�dZ��:/d�<,��<�1͕�
���W�<��Zz�>1͕��/EK����t��/1

1�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ�,ǇĚƌŽůŽŐǇ�ĂŶĚ�DĞƚĞŽƌŽůŽŐǇ͕�dƌŝďŚƵǀĂŶ�
hŶŝǀĞƌƐŝƚǇ͕�<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů 

�ͲŵĂŝů͗�ƌŽũĂŶ͘ůĂŵŝĐŚŚĂŶĞΛŐŵĂŝů͘ĐŽŵ

dŚĞ� ƌĞůŝĂďůĞ� ƉƌĞĚŝĐƟŽŶ� ŵŽĚĞů� ŝƐ� ŚĞůƉĨƵů� ƚŽ� ŵŝŶŝŵŝǌĞ� ƚŚĞ� ŝŵƉĂĐƚƐ�
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ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƐƵĐŚ�ĞǆƚƌĞŵĞ�ƌĂŝŶĨĂůů�ĞǀĞŶƚƐ͘�dŚĞ�tĞĂƚŚĞƌ�ZĞƐĞĂƌĐŚ�
ĂŶĚ� &ŽƌĞĐĂƐƟŶŐ� ;tZ&Ϳ�ŵŽĚĞů� ŝƐ� ŽŶĞ� ƐƵĐŚ� ƚŚĂƚ� ƵƐĞƐ� Ă� ƚŚƌĞĞ�ŶĞƐƚĞĚ�
ĚŽŵĂŝŶ�ǁŝƚŚ�ƚŚĞ�ŚŽƌŝǌŽŶƚĂů�ƌĞƐŽůƵƟŽŶ�ŽĨ�Ϯϳ͕�ϵ͕�ĂŶĚ�ϯ�Ŭŵ͕�ƌĞƐƉĞĐƟǀĞůǇ͘�
/Ŷ�ƚŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ͕ �ŶƵŵĞƌŝĐĂů�ƐŝŵƵůĂƟŽŶƐ�ŽĨ�ĞǆƚƌĞŵĞ�ƌĂŝŶĨĂůů�ĞǀĞŶƚƐ�
ŵĂŝŶůǇ�ĐĞŶƚƌĂů�ĂŶĚ�ĞĂƐƚĞƌŶ�ƌĞŐŝŽŶƐ�ŽĨ�EĞƉĂů�ĚƵƌŝŶŐ�ϭϭͲϭϮ�:ƵůǇ͕ �ϮϬϭϵ�
ĂƌĞ� ƉĞƌĨŽƌŵĞĚ� ƵƐŝŶŐ� ƚŚĞ� ǀĞƌƐŝŽŶ� ϰ͘Ϭ͘ϯ͘� �ƵƌŝŶŐ� ƚŚĞ� ĞǀĞŶƚ�ŵĂǆŝŵƵŵ�
ƌĂŝŶĨĂůů� ϰϯϲ͘ϭ�ŵŵͬĚĂǇ�ǁĂƐ� ŽďƐĞƌǀĞĚ� Ăƚ� dƵůƐŝ� ƐƚĂƟŽŶ͕�ǁŚŝĐŚ� ĐĂƵƐĞĚ�
ĚĂŵĂŐĞƐ�ƚŽ�ƚŚĞ�ůŝǀĞƐ�ĂŶĚ�ƉƌŽƉĞƌƟĞƐ�ŝŶ�ĐĞŶƚƌĂů�ĂŶĚ�ĞĂƐƚĞƌŶ�ƌĞŐŝŽŶƐ�ŽĨ�
EĞƉĂů�ƚŚƌŽƵŐŚ�ŇŽŽĚ�ĂŶĚ�ůĂŶĚƐůŝĚĞƐ͘�^ĞŶƐŝƟǀŝƚǇ�ŽĨ�ĞŝŐŚƚ�ŵŝĐƌŽƉŚǇƐŝĐƐ�
ƐĐŚĞŵĞƐ�ǁĂƐ�ƚĞƐƚĞĚ�ƚŽ�ĮŶĚ�ƚŚĞ�ŽƉƟŵĂů�ƐĐŚĞŵĞ�ĨŽƌ�ƚŚĞ�ƐƚƵĚǇ�ƌĞŐŝŽŶ�
ĨŽƌ� ĞǆƚƌĞŵĞ� ƌĂŝŶĨĂůů� ĞǀĞŶƚƐ͘� dŚĞ� ŵŽĚĞů� ƌĞƐƵůƚƐ� ĂƌĞ� ĐŽŵƉĂƌĞĚ� ǁŝƚŚ�
ĂǀĂŝůĂďůĞ�ƐƵƌĨĂĐĞ�ŽďƐĞƌǀĂƟŽŶ͕�/ŶƚĞŐƌĂƚĞĚ�DƵůƟͲƐĂƚĞůůŝƚĞ�ZĞƚƌŝĞǀĂůƐ�ĨŽƌ�
'ůŽďĂů�WƌĞĐŝƉŝƚĂƟŽŶ�DĞĂƐƵƌĞŵĞŶƚ�;/D�Z'Ϳ�ĚĂƚĂ͕�ĂŶĚ�ǁŝƚŚ�ƚŚĞ�/E^�dͲ
ϯ��ƐĂƚĞůůŝƚĞ�ŝŵĂŐĞƐ͘��Ǉ�ĐŽŶƐŝĚĞƌŝŶŐ�ƚŚĞ�ďĞƩĞƌ�ƉĞƌĨŽƌŵŝŶŐ�ŵŝĐƌŽƉŚǇƐŝĐƐ�
ƐĐŚĞŵĞ� ĂƐ� Ă� ƌĞĨĞƌĞŶĐĞ͕� ůĂƌŐĞ� ƐĐĂůĞ� ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ� ĂŶĚ� ŵĞƐŽͲƐĐĂůĞ�
ĚǇŶĂŵŝĐƐ� ǁĞƌĞ� ŝŶǀĞƐƟŐĂƚĞĚ͘� &ƌŽŵ� ƚŚĞ� ƐĂƚĞůůŝƚĞ� ŝŵĂŐĞƐ͕� ƚŚĞƌĞ� ǁĂƐ�
Ă� ƚƌĞŵĞŶĚŽƵƐ� ĂŵŽƵŶƚ� ŽĨ� ĐůŽƵĚ� ŽǀĞƌ� ĐĞŶƚƌĂů� ĂŶĚ� ĞĂƐƚĞƌŶ� ƉĂƌƚƐ� ŽĨ��
EĞƉĂů�ĂŶĚ�ŶŽƌƚŚĞƌŶ�ƉĂƌƚ�ŽĨ�/ŶĚŝĂ͘��ůŵŽƐƚ�Ăůů�ŽĨ�ƚŚĞ�ƵƐĞĚ�ŵŝĐƌŽƉŚǇƐŝĐƐ�
ƐĐŚĞŵĞƐ�ǁĞƌĞ�ŐĞŶĞƌĂůůǇ�ĂďůĞ�ƚŽ�ĐĂƉƚƵƌĞ�ƚŚĞ�ĞǀĞŶƚ͖�ĂůƚŚŽƵŐŚ�ƚŚĞ�ĞǆĂĐƚ�
ůŽĐĂƟŽŶ�ĂŶĚ�ŝŶƚĞŶƐŝƚǇ�ǀĂƌŝĞĚ�ĨƌŽŵ�ƐĐŚĞŵĞ�ƚŽ�ƐĐŚĞŵĞ͘�dŚĞ�DŝůďƌĂŶĚƚ�
ƐĐŚĞŵĞ�ƐŚŽǁĞĚ� ƚŚĞ�ďĞƩĞƌ� ĐŽƌƌĞůĂƟŽŶ͕�ǁŚŝĐŚ�ǁĂƐ� ƌĞůŝĂďůĞ�ǁŝƚŚ� ƚŚĞ�
ŽďƐĞƌǀĂƟŽŶ͕�ĂŶĚ�ƐƵŐŐĞƐƚĞĚ�ĂŶ�ĂƐƐŽĐŝĂƟŽŶ�ǁŝƚŚ�ŶŽƌƚŚǁĂƌĚ�ŵŽǀĞŵĞŶƚ�
ŽĨ�ƚŚĞ�ŵŽŶƐŽŽŶĂů�ƚƌŽƵŐŚ�Ăƚ�ůŽǁĞƌ�ůĞǀĞů�ĂŶĚ�ƐŽƵƚŚǁĂƌĚ�ĞǆƉĂŶƐŝŽŶ�ŽĨ�
ƚŚĞ�ǁĞƐƚĞƌůǇ�ƚƌŽƵŐŚ�Ăƚ�ƵƉƉĞƌ�ůĞǀĞů͘

<ĞǇǁŽƌĚƐ͗�tZ&͕ ��ǆƚƌĞŵĞ�ƌĂŝŶĨĂůů͕�DŝĐƌŽƉŚǇƐŝĐƐ͕��ĞŶƚƌĂů�ĂŶĚ��ĂƐƚĞƌŶ�
EĞƉĂů͕�DŽŶƐŽŽŶ

CLIMATE CHANGE



79

CLIM 005

 
�ŶƚĞƌŝĐ�DĞƚŚĂŶĞ��ŵŝƐƐŝŽŶ�ĨƌŽŵ��ƵīĂůŽ� ŝŶ�dĞƌĂŝ�ĂŶĚ�,ŝůůǇ�
ZĞŐŝŽŶ�ŽĨ�EĞƉĂů

^��/d��E�W�>1͕�Z�:/E��D�^<�z��z�E:h1͕�^h���W�d,h<�Z/Ϯ 

 

1,2�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�
<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů 

�ŵĂŝů͗ ƐĂďŝƚĂŶĞƉĂůϰϴΛŐŵĂŝů͘ĐŽŵ

�ƵīĂůŽ�ƌĂƌŝŶŐ�ŝƐ�ĐŽŵŵŽŶůǇ�ƉƌĂĐƟĐĞĚ�ďǇ�EĞƉĂůŝ�ĨĂƌŵĞƌƐ͘�ZĞƐĞĂƌĐŚĞƌƐ�
ŚĂǀĞ�ĨŽƵŶĚ�ƚŚĂƚ�ůŝǀĞƐƚŽĐŬ�ĨĂƌŵŝŶŐ�ŚĂƐ�ĐŽŶƚƌŝďƵƚĞĚ�ƚŽ�ϭϰ͘ϱй�ŽĨ�ŐůŽďĂů�
ŐƌĞĞŶŚŽƵƐĞ�ŐĂƐ�ĞŵŝƐƐŝŽŶƐ͘�dŚŝƐ�ƐƚƵĚǇ�ŚĂĚ�ĚĞǀĞůŽƉĞĚ�ĐŽƵŶƚƌǇͲ�ƐƉĞĐŝĮĐ�
ĞŵŝƐƐŝŽŶ� ĨĂĐƚŽƌƐ� ĨŽƌ� ďƵīĂůŽ� ĂŶĚ� ĞƐƟŵĂƚĞĚ� ƚŚĞ� ƚŽƚĂů� ĂŵŽƵŶƚ� ŽĨ�
ŵĞƚŚĂŶĞ�ŐĂƐ�ĞŵŝƩĞĚ�ďǇ� ƚŚĞ�ďƵīĂůŽ�ƉŽƉƵůĂƟŽŶ�ŵĂŝŶƚĂŝŶĞĚ�ďǇ� � ƚŚĞ�
ĨĂƌŵĞƌƐ�ŽĨ�ƚŚĞ�dĞƌĂŝ�ĂŶĚ�,ŝůůǇ�ƌĞŐŝŽŶƐ�ŽĨ�EĞƉĂů͘�dŚŝƐ�ƐƚƵĚǇ�ǁĂƐ�ĐĂƌƌŝĞĚ�
ŽƵƚ� ĨŽůůŽǁŝŶŐ� /W���ŐƵŝĚĞůŝŶĞƐ� ŝŶ�ϮϬϬϲ͘��ĂƐĞĚ�ŽŶ� ƚŚĞ�ĂŐĞ�ŐƌŽƵƉ�ĂŶĚ�
ŐĞŶĚĞƌ͕ �ƚŚĞ�ƉŽƉƵůĂƟŽŶ�ǁĂƐ�ĚŝǀŝĚĞĚ�ŝŶƚŽ�ĮǀĞ�ŵĂŝŶ�ĐĂƚĞŐŽƌŝĞƐ͗�ĂͿ��ĂůĨ͕ �
ďͿ�,ĞŝĨĞƌ͕ �ĐͿ�^ƚĞĞƌ�ďƵůů͕�ĚͿ�DĂƚƵƌĞ�ĨĞŵĂůĞ͕�ĞͿ�DĂƚƵƌĞ�ŵĂůĞ͘�&ƌŽŵ�ĞĂĐŚ�
ĐĂƚĞŐŽƌǇ�ƚŚŝƌƚǇ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ĂĐƋƵŝƌĞĚ�ŝŶ�ďŽƚŚ�dĞƌĂŝ�ĂŶĚ�,ŝůůǇ�ƌĞŐŝŽŶƐ͘�
dŚĞ�ŵĂƚƵƌĞ�ǁĞŝŐŚƚ�ŽĨ�ĐĂůĨ͕ �ŚĞŝĨĞƌ͕ �ƐƚĞĞƌ�ďƵůů͕�ŵĂƚƵƌĞ�ĨĞŵĂůĞ͕�ĂŶĚ�ƚŚĞ�
ŵĂƚƵƌĞ�ŵĂůĞ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ϰϰ͘ϲϮ�ŬŐ͕�Ϯϯϵ͘ϰϲ�ŬŐ͕�ϭϰϵ͘ϳϵ�ŬŐ͕�ϰϰϬ͘ϱϯ�
ŬŐ͕�ĂŶĚ�ϰϱϳ͘ϯϮ�ŬŐ�ƌĞƐƉĞĐƟǀĞůǇ�ŝŶ��ŚŝƚǁĂŶ�ĚŝƐƚƌŝĐƚ�ĂŶĚ��<ĂǀƌĞ�� ŝƚ�ǁĂƐ�
ĨŽƵŶĚ� ƚŽ� ďĞ� ϱϴ͘ϭϵ� ŬŐ͕� ϭϵϵ͘ϭϴ� ŬŐ͕� ϭϲϱ͘ϵϰ� ŬŐ͕� ϰϮϭ͘ϴϳ� ŬŐ͕� ϰϮϱ͘ϲϯ� ŬŐ�
ƌĞƐƉĞĐƟǀĞůǇ͘�dŚĞ�ĞŵŝƐƐŝŽŶ�ĨĂĐƚŽƌ�;ŬŐ��,ϰͬĂŶŝŵĂůͬƐĞĂƐŽŶͿ� ŝŶ�ƚŚĞ�ĐĂůĨ͕ �
ŚĞŝĨĞƌ͕ � ƐƚĞĞƌ� ďƵůů͕�ŵĂƚƵƌĞ� ĨĞŵĂůĞ͕� ƚŚĞ�ŵĂƚƵƌĞ�ŵĂůĞ�ǁĂƐ� Ϯ͘ϲϳ͕� ϵ͘ϯϮ͕�
ϱ͘ϴϬ͕�Ϯϲ͘ϴϯ͕�ϭϱ͘ϲϴ�ŝŶ��ŚŝƚǁĂŶ�ĚŝƐƚƌŝĐƚ�ǁŚŝůĞ� ŝƚ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ϯ͘ϱϰ͕�
ϰ͘ϱϬ͕�ϲ͘Ϯϵ͕�Ϯϱ͘ϴϵ͕�ϭϬ͘ϲϳ�ŝŶ�<ĂǀƌĞ�ĚŝƐƚƌŝĐƚ�ƌĞƐƉĞĐƟǀĞůǇ͘��ŶƚĞƌŝĐ�ŵĞƚŚĂŶĞ�
ĞŵŝƐƐŝŽŶ�;ŬŐ��,ϰ�ͬƐĞĂƐŽŶͿ�ŝŶ�ƚŚĞ�ĐĂůĨ͕ �ŚĞŝĨĞƌ͕ �ƐƚĞĞƌ�ďƵůů͕�ŵĂƚƵƌĞ�ĨĞŵĂůĞ͕�
ĂŶĚ�ŵĂƚƵƌĞ�ŵĂůĞ�Ăƚ��ŚŝƚǁĂŶ�ĚŝƐƚƌŝĐƚ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�Ϭ͘Ϭϴϲϵ͕�Ϭ͘ϭϯϭϵ͕�
Ϭ͘ϬϮϬϰ͕�Ϭ͘Ϯϵϴϳ͕�Ϭ͘ϬϳϮϰ�ĂŶĚ�<ĂǀƌĞ�ŝƚ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�Ϭ͘ϬϵϮϵ͕�Ϭ͘ϬϯϮϲ͕�
Ϭ͘ϬϮϬϲ͕�Ϭ͘ϯϳϬϳ͕�Ϭ͘ϬϮϱϭ�ƌĞƐƉĞĐƟǀĞůǇ͘���ŚŝŐŚĞƌ�ĂŵŽƵŶƚ�ŽĨ�ŐƌĞĞŶŚŽƵƐĞ�
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ŐĂƐ�ǁĂƐ�ƉƌŽĚƵĐĞĚ�ŝŶ�ƚŚĞ�dĞƌĂŝ�ƌĞŐŝŽŶ�ĚƵĞ�ƚŽ�Ă�ŚŝŐŚĞƌ�ƉŽƉƵůĂƟŽŶ�ĂŶĚ�
ŚŝŐŚ�ŐƌĂŝŶ�ĨĞĞĚŝŶŐ�ƉƌĂĐƟĐĞ͘

<ĞǇǁŽƌĚƐ: �ůŝŵĂƚĞ�ĐŚĂŶŐĞ͕��ƵīĂůŽ͕�'ƌĞĞŶŚŽƵƐĞ�ŐĂƐ

CLIM 006#

�Ŷ� �ƐƐĞƐƐŵĞŶƚ� ŽĨ� hƌďĂŶ� &ůŽŽĚ� ZŝƐŬ͗� �� �ĂƐĞ� ^ƚƵĚǇ� ĨƌŽŵ�
,ĂŶƵŵĂŶƚĞ�ZŝǀĞƌ��ŚĂŬƚĂƉƵƌ

 E/^,��:,�1͕��DZ/d�WZ�^���^,�ZD�1

1�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�WĂƚĂŶ�DƵůƟƉůĞ��ĂŵƉƵƐ 
�ŵĂŝů͗�ŶŝƐŚĂůŬǇϭϭϭΛŐŵĂŝů͘ĐŽŵ

/Ŷ�ƚŚĞ�ƉĂƐƚ�ĨĞǁ�ĚĞĐĂĚĞƐ͕�ŵŽŶƐŽŽŶ�ŇŽŽĚƐ�ŚĂǀĞ�ǁƌĞĂŬĞĚ�ŚĂǀŽĐ�ŝŶ�ƚŚĞ�
ƉůĂŝŶƐ�ŽĨ�,ĂŶƵŵĂŶƚĞ�ZŝǀĞƌ� ŝŶ��ŚĂŬƚĂƉƵƌ͕ �ĐĂƵƐŝŶŐ�ƚƌĞŵĞŶĚŽƵƐ�ůŽƐƐĞƐ�
ŝŶ�ƚĞƌŵƐ�ŽĨ�ƉƌŽƉĞƌƚǇ�ĂŶĚ�ůŝĨĞ͘�dŚĞ�ƌŝǀĞƌ�ŽƌŝŐŝŶĂƚĞƐ�ĨƌŽŵ�EĂŐĂƌŬŽƚ���ŚŝůůƐ�
ĂŶĚ� ŇŽǁƐ� ƚŽǁĂƌĚƐ� ƚŚĞ� ǁĞƐƚ͕� ĐŽŶŶĞĐƟŶŐ� ^ƵƌǇĂďŝŶĂǇĂŬ͕� DĂĚŚǇĂƉƵƌ�
dŚŝŵŝ�ĂŶĚ��ŚĂŬƚĂƉƵƌ�ŵƵŶŝĐŝƉĂůŝƚǇ͘�/ƚƐ�ĐĂƚĐŚŵĞŶƚ�ĂƌĞĂ�ŝƐ�ϭϰϯ�ƐƋ͘�Ŭŵ͘�
dŚĞ� ƐƚƵĚǇ� ƚƌŝĞƐ� ƚŽ�ƉƌŽǀŝĚĞ� ĐůĂƌŝƚǇ� ŝŶ� ĐŽŶĐĞƉƚƵĂůŝǌŝŶŐ�ĚŝƐĂƐƚĞƌ� ƌŝƐŬ�ďǇ�
ŝŶǀĞƐƟŐĂƟŶŐ� ƚŚĞ� ůĂŶĚ� ƵƐĞ� ĐŚĂŶŐĞ� ŽĨ� ƚŚĞ� ĚŝƐƚƌŝĐƚ� ĂŶĚ� ŚǇĚƌŽůŽŐŝĐĂů�
ĂƐƉĞĐƚƐ�ŽĨ�ƚŚĞ�ŇŽǁŝŶŐ�ƌŝǀĞƌ�ŝŶ�ƚŚĞ�ůĂƐƚ�ĨĞǁ�ǇĞĂƌƐ�ĂŶĚ�ĐŽŵŵƵŶŝƚǇ�ďĂƐĞĚ�
ǀƵůŶĞƌĂďŝůŝƚǇ�ĂƐƐĞƐƐŵĞŶƚ�ŵĞƚŚŽĚ͕�ĂůŽŶŐ�ǁŝƚŚ�ƉůĂĐĞ�ďĂƐĞĚ�ŝŶĚŝĐĂƚŽƌƐ͘�
dŚĞ�ĮŶĚŝŶŐƐ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ƐŚŽǁ�ƚŚĂƚ�ƚŚĞ�ŵĂũŽƌ�ĐĂƵƐĞ�ŽĨ�ŇŽŽĚŝŶŐ�ŝŶ�ƚŚĞ�
ĚŝƐƚƌŝĐƚ� ŝƐ� ŝŶĐĞƐƐĂŶƚ� ƌĂŝŶ�ĂŶĚ�ƵƌďĂŶŝǌĂƟŽŶ� ůĞĚ� ŝŶƵŶĚĂƟŽŶ� ŝŶ� ƚŚĞ� ůŽǁ�
ƉůĂŝŶƐ͘�,ŽǁĞǀĞƌ�ĞŶĐƌŽĂĐŚŵĞŶƚ�ŽĨ�ƚŚĞ�ƌŝǀĞƌ͕ �ĚƵŵƉŝŶŐ�ŽĨ�ƐŽůŝĚ�ǁĂƐƚĞƐ�
ŝŶƚŽ�ƚŚĞ�ƌŝǀĞƌ͕ �ƉŽŽƌ�ƐĞǁĞƌĂŐĞ�ŽƉĞƌĂƟŽŶ�ĂŶĚ�ůĂĐŬ�ŽĨ�ƉƌŽƉĞƌ�ƉůĂŶŶŝŶŐ�
ĂƌĞ�ƚŚĞ�ƐƵƉƉůĞŵĞŶƚĂƌǇ�ĐĂƵƐĞƐ�ŽĨ�ŇŽŽĚ͘�dŚĞ�ŇŽŽĚ�ĂīĞĐƚĞĚ�ƉĞŽƉůĞ�ĂƌĞ�
ĂǁĂƌĞ�ŽĨ�ƚŚĞ�ŇŽŽĚ�ŽĨ�,ĂŶƵŵĂŶƚĞ�ďƵƚ�ƚŚĞǇ�ƐƟůů�ůĂĐŬ�ŐŽŽĚ�ŬŶŽǁůĞĚŐĞ�
ĂďŽƵƚ� ƚŚĞ� ŇŽŽĚƉůĂŝŶ� ĂŶĚ� ƚŚĞ� ĞŶĐƌŽĂĐŚŵĞŶƚ� ŽĨ� ƚŚĞ� ǁĂƚĞƌǁĂǇ͘�
dŚĞ� ĚĂƚĂ� ƐŚŽǁƐ� ƚŚĂƚ� ĂŵŽŶŐ� ƚŚĞ� ŵĂũŽƌ� ĂīĞĐƚĞĚ� ŵƵŶŝĐŝƉĂůŝƟĞƐ� ŝŶ�
�ŚĂŬƚĂƉƵƌ�ĚŝƐƚƌŝĐƚ͕��ŚĂŬƚĂƉƵƌ�ŝƐ�Ă�ǀĞƌǇ�ŚŝŐŚ�ǀƵůŶĞƌĂďůĞ�ǌŽŶĞ�ǁŚĞƌĞĂƐ�
^ƵƌǇĂďŝŶĂǇĂŬ�ĂŶĚ�DĂĚŚǇĂƉƵƌ�dŚŝŵŝ�ĂƌĞ�ŚŝŐŚ�ǀƵůŶĞƌĂďůĞ�ĂƌĞĂƐ͘�hƌďĂŶ�
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ŇŽŽĚƐ�ĐĂŶ���ďĞ�ƉƌĞĚŝĐƚĞĚ�ĂŶĚ�ŵŝƟŐĂƚĞĚ�ǁŝƚŚ��ĂƉƉƌŽƉƌŝĂƚĞ��ŝŶĨŽƌŵĂƟŽŶ͕��
ƚŽŽůƐ��ĂŶĚ�ƚĞĐŚŶŝƋƵĞƐ�ďǇ�ƌĞƐƉŽŶƐŝďůĞ�ĂƵƚŚŽƌŝƟĞƐ͘���ďĞƩĞƌ�ŬŶŽǁůĞĚŐĞ�
ĂŶĚ�ƋƵĂŶƟĮĐĂƟŽŶ�ŽĨ�ƚŚĞ�ƌŝƐŬ�ĂŶĚ�ĚĂŵĂŐĞƐ�ƐŚŽƵůĚ�ŵĂŬĞ�ŝƚ�ƉŽƐƐŝďůĞ�ƚŽ�
ƉůĂŶ�ĂŶĚ�ŵĂŶĂŐĞ�ŇŽŽĚ�ƉůĂŝŶ�ĂƌĞĂƐ�ƚŽ�ĐƌĞĂƚĞ�ŇŽŽĚ�ƌĞƐŝůŝĞŶƚ�ĐŝƟĞƐ͘

<ĞǇǁŽƌĚƐ:��ŝƐĂƐƚĞƌ͕ �hƌďĂŶ͕�&ůŽŽĚ͕�sƵůŶĞƌĂďůĞ

CLIM 007#

&ŽƌĞƐƚ��ĂƌďŽŶ�̂ ƚŽĐŬ��ůŽŶŐ��ůƟƚƵĚŝŶĂů�'ƌĂĚŝĞŶƚ��ƚ�̂ ŚŝǀĂƉƵƌŝ�
EĂŐĂƌũƵŶ�EĂƟŽŶĂů�WĂƌŬ�;^EEWͿ͕�EĞƉĂů

W�Z��E��<,��<�1͕�^�Eh�Z�:��D�,�Z:�EϮ

1 EĂǇĂ��ĂǇĂŵ�DƵůƟĚŝƐĐŝƉůŝŶĂƌǇ�/ŶƐƟƚƵƚĞ�E�D/͕�<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů 
Ϯ�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů� 

�ŵĂŝů͗�ƉĂƌĞĞŶĂ͘ŬŚĂĚŬĂΛŐŵĂŝů͘ĐŽŵ

&ŽƌĞƐƚƐ�ĂƌĞ�ŶĂƚƵƌĂů� ĐĂƌďŽŶ� ;�Ϳ� ƐŝŶŬ�ĂŶĚ� ƐƚŽƌĞŚŽƵƐĞ�ŽĨ�ďŝŽŵĂƐƐ�ĂƐ� ŝƚ�
ƉůĂǇƐ�Ă�ǀŝƚĂů�ƌŽůĞ�ŝŶ�ŐůŽďĂů�ĂŶĚ�ƌĞŐŝŽŶĂů���ĐǇĐůĞ�ďǇ�ƐĞƋƵĞƐƚĞƌŝŶŐ�ŵŽƌĞ���
ĨƌŽŵ�ƚŚĞ�ĂƚŵŽƐƉŚĞƌĞ�ƚŚĂŶ�ĂŶǇ�ŽƚŚĞƌ�ƚĞƌƌĞƐƚƌŝĂů�ĞĐŽƐǇƐƚĞŵ͘�dŚŝƐ�ŐůŽďĂů�
ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�ĨŽƌĞƐƚ�ĞŵƉŚĂƐŝǌĞƐ�ƚŚĞ�ŶĞĐĞƐƐŝƚǇ�ƚŽ�ĂĐĐƵƌĂƚĞůǇ�ĚĞƚĞƌŵŝŶĞ�
ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ���ƐƚŽƌĞĚ�ŝŶ�ĚŝīĞƌĞŶƚ�ĨŽƌĞƐƚ�ĞĐŽƐǇƐƚĞŵƐ͘�/Ŷ�ĐŽŶƚĞǆƚ�ŽĨ���
ƐĞƋƵĞƐƚƌĂƟŽŶ͕�^ŚŝǀĂƉƵƌŝ�EĂŐĂƌũƵŶ�EĂƟŽŶĂů�WĂƌŬ�ǁŚŝĐŚ�ŝƐ�ƐŝƚƵĂƚĞĚ�ϭϮ�
<ŵ�EŽƌƚŚ�ĨƌŽŵ�<ĂƚŚŵĂŶĚƵ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ĨŽƌĞƐƚƐ�ǁŝƚŚ�ŚŝŐŚĞƌ�ƉŽƚĞŶƟĂů͘�
dŚĞƌĞ�ĂƌĞ�ƚŚƌĞĞ�ŵĂũŽƌ�ŽďũĞĐƟǀĞƐ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ͗�ƚŽ�ĞǀĂůƵĂƚĞ�ƚŚĞ���ƐƚŽĐŬ�
ŽĨ�ĚŝīĞƌĞŶƚ�ƚƌĞĞ�ƐƉĞĐŝĞƐ�ŽĨ�ƚŚĞ�ĨŽƌĞƐƚ͕�ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�ďŝŽŵĂƐƐ���ƐƚŽĐŬ�
ĂůŽŶŐ�ĂŶ�ĂůƟƚƵĚĞ�ŐƌĂĚŝĞŶƚ� ŝŶ�ƚŚĞ�ĨŽƌĞƐƚ�ŽĨ�^EEW͕ �ĂŶĚ�ƚŽ�ĂŶĂůǇǌĞ�ƚŚĞ�
ƌĞůĂƟŽŶƐŚŝƉ�ďĞƚǁĞĞŶ�ƚƌĞĞ�ĚŝǀĞƌƐŝƚǇ�ĂŶĚ���ƐƚŽĐŬ�ŝŶ�ƚŚĞ�ĨŽƌĞƐƚ͘�dŚĞ�ƐƚƵĚǇ�
ǁĂƐ� ĐĂƌƌŝĞĚ� ŽƵƚ� ƐǇƐƚĞŵĂƟĐĂůůǇ� ƵƐŝŶŐ� Ă� ƋƵĂĚƌĂƚ� ŵĞƚŚŽĚ� ĐŽůůĞĐƟŶŐ�
ϮϮ�ĐŝƌĐƵůĂƌ�ƉůŽƚƐ�ŽĨ�ĂƌĞĂ�ϮϱϬŵϮ�ĂůŽŶŐ� ƚŚĞ�ĂůƟƚƵĚŝŶĂů� ŐƌĂĚŝĞŶƚ�ϭϲϬϬͲ�
ϮϳϬϬŵ�Ăƚ�ϱϬŵ�ŝŶƚĞƌǀĂůƐ͘�dŚĞ�ĮŶĚŝŶŐƐ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�ƚŚĞ�
ĚŽŵŝŶĂŶƚ�ƐƉĞĐŝĞƐ�ǁŝƚŚ�ůĂƌŐĞ���,�ĂŶĚ�ŚĞŝŐŚƚ�ƐĞƋƵĞƐƚĞƌĞĚ�ƚŚĞ�ŚŝŐŚĞƐƚ�
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��ƐƚŽĐŬ͗�YƵĞƌĐƵƐ�ƐĞŵĞĐĂƌƉŝĨŽůŝĂ͘�dŚĞƌĞ�ǁĂƐ�Ă�ƉŽƐŝƟǀĞ�ǁĞĂŬ�ĐŽƌƌĞůĂƟŽŶ�
ďĞƚǁĞĞŶ���ƐƚŽĐŬ�ĂŶĚ�ĂůƟƚƵĚĞ�ĂƐ���ƐƚŽĐŬ�ŝŶĐƌĞĂƐĞĚ�ĂůŽŶŐ�ƚŚĞ�ĂůƟƚƵĚŝŶĂů�
ŐƌĂĚŝĞŶƚ� ďƵƚ� ŝŶĚŝĐĂƚĞĚ� ĂŶ� ŝŶǀĞƌƚĞĚ� ďĞůů� ƐŚĂƉĞĚ� ĐƵƌǀĞĚ͘� >ŝŬĞǁŝƐĞ͕� Ă�
ŶĞŐĂƟǀĞ�ǁĞĂŬ� ĐŽƌƌĞůĂƟŽŶ�ǁĂƐ� ŽďƐĞƌǀĞĚ� ďĞƚǁĞĞŶ� �� ƐƚŽĐŬ� ĂŶĚ� ƚƌĞĞ�
ĚŝǀĞƌƐŝƚǇ�ĂƐ���ƐƚŽĐŬ�ǁĂƐ�ƌĞĐŽƌĚĞĚ�ůŽǁ�ŝŶ�ŚŝŐŚůǇ�ĚŝǀĞƌƐĞ�ĂůƟƚƵĚŝŶĂů�ďĞůƚ�
ŝ͘Ğ͘�ŵŝĚͲĂůƟƚƵĚĞ͘�dŚĞ� ƌĞƐƵůƚ�ĐŽŶĐůƵĚĞƐ� ƚŚĂƚ�^EEW� ŝƐ�Ă�ŚŝŐŚůǇ�ĚŝǀĞƌƐĞ�
ĨŽƌĞƐƚ� ǁŝƚŚ� ŐƌĞĂƚ� �� ƐĞƋƵĞƐƚƌĂƟŽŶ� ƉŽƚĞŶƟĂů͘� dŚĞƌĞĨŽƌĞ͕� ƚŽ� ĞŶŚĂŶĐĞ�
ƚŚĞ���ƐƚŽĐŬ�ŽĨ�ƚŚĞ�ĨŽƌĞƐƚ�ƐƵƐƚĂŝŶĂďůǇ͕ �ŝƚ�ƐŚŽƵůĚ�ďĞ�ƐƵƉƉŽƌƚĞĚ�ǁŝƚŚ�ƚŚĞ�
ƉƌŽƉĞƌ�ŵŽŶŝƚŽƌŝŶŐ�ƐǇƐƚĞŵ͘

<ĞǇǁŽƌĚƐ͗� dƌĞĞ� ĐĂƌďŽŶ͕��ůƟƚƵĚŝŶĂů� ǀĂƌŝĂƟŽŶ͕� dƌĞĞ�ĚŝǀĞƌƐŝƚǇ͕ � �ůŝŵĂƚĞ�
ĐŚĂŶŐĞ͕��ŝŽŵĂƐƐ

CLIM 008 #

^Žŝů�KƌŐĂŶŝĐ��ĂƌďŽŶ�ƵŶĚĞƌ��ŽīĞĞ��ŐƌŽĨŽƌĞƐƚƌǇ�^ǇƐƚĞŵ�ŝŶ�
,ŝůůǇ�ZĞŐŝŽŶ�ŽĨ�tĞƐƚĞƌŶ�EĞƉĂů

D���E�^h���/1͕�����D�E/���,�>1͕�E�E/�Z�hd1*

1 �ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�<ĂƚŚŵĂŶĚƵ�
hŶŝǀĞƌƐŝƚǇ͕��ŚƵůŝŬŚĞů͕�EĞƉĂů 
�ŵĂŝů͗�ŶĂŶŝ͘ƌĂƵƚΛŬƵ͘ĞĚƵ͘ŶƉ

SŽŝů� ŝƐ� ŐŝǀĞŶ� ŚŝŐŚ� ƉƌŝŽƌŝƚǇ� ďǇ� ƚŚĞ� ŐŽǀĞƌŶŵĞŶƚ� ĂŶĚ� ǀĂƌŝŽƵƐ� ŶŽŶͲ�
ŐŽǀĞƌŶŵĞŶƚĂů� ŽƌŐĂŶŝǌĂƟŽŶƐ� ŝŶ� EĞƉĂů� ĨŽƌ� ĐĂƌďŽŶ� ďĂůĂŶĐĞ� ƚŚƌŽƵŐŚ�
ǀĂƌŝŽƵƐ� ĐůŝŵĂƚĞ� ĂĚĂƉƟǀĞ� ĂŐƌŝĐƵůƚƵƌĂů� ƉƌĂĐƟĐĞƐ͘� dŚŝƐ� ƐƚƵĚǇ� Ăŝŵ� ƚŽ�
ŵĞĂƐƵƌĞ� ƚŚĞ� ƐŽŝů�ŽƌŐĂŶŝĐ� ĐĂƌďŽŶ� ;^K�Ϳ� ƐƚŽĐŬƐ� ŝŶ� ĐŽīĞĞͲĂŐƌŽĨŽƌĞƐƚƌǇ�
;��Ϳ�;хϮϬ�ǇĞĂƌƐ�ŽůĚͿ�Θ�ƚƌĂĚŝƟŽŶĂů�ĂŐƌŝĐƵůƚƵƌĂů�;d�Ϳ�ƐǇƐƚĞŵ�;хϱϬ�ǇĞĂƌƐͿ�
ŝŶ�<ĂƐŬŝ�ĚŝƐƚƌŝĐƚ͕�EĞƉĂů�;ǁŝƚŚ�ĐŽŽƌĚŝŶĂƚĞƐ�Ϯϴ͘ϯϴΣ�E͕�ϴϯ͘ϳϱΣ���ΘĂƚϭϮϰϬ�
ŵ�ĞůĞǀĂƟŽŶͿ͘�^Žŝů�ƐĂŵƉůĞƐ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ĨƌŽŵ����Θ�d��ƐǇƐƚĞŵƐ�ǁŝƚŚ�
ĨŽƵƌ�ƌĞƉůŝĐĂƚĞƐ�ĞĂĐŚ�ĂŶĚ�ƵŶĚĞƌ�ĞĂĐŚ�ƌĞƉůŝĐĂƚĞ͕�ĨŽƵƌ�ĚĞƉƚŚƐ�;ϬͲϭϱ͕�ϭϱͲ
ϯϬ͕� ϯϬͲϲϬ͕� ϲϬͲϭϬϬ� ĐŵͿ�ǁĞƌĞ� ƚĂŬĞŶ͘� �ƵůŬ� ĚĞŶƐŝƚǇ� ;��Ϳ� ǁĂƐ� ƐĂŵƉůĞĚ�
ƵƐŝŶŐ� Ă� ĐŽƌĞ� ŵĞƚŚŽĚ� ĂŶĚ� ^K�� ǁĂƐ� ŵĞĂƐƵƌĞĚ� ďǇ� ĚƌǇ� ĐŽŵďƵƐƟŽŶ�
ŵĞƚŚŽĚ͘� WĂŝƌĞĚͲd� ƚĞƐƚ� ǁĂƐ� ƵƐĞĚ� ŝŶ� ŽƌĚĞƌ� ƚŽ� ŬŶŽǁ� ƚŚĞ� ƐŝŐŶŝĮĐĂŶĐĞ�
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ŝŶ�ƚŚĞ���͘�ZĞƐƵůƚƐ�ƐŚŽǁĞĚ�ƚŚĂƚ����ǁĂƐ�ƐŝŐŶŝĮĐĂŶƚůǇ� ůŽǁĞƌ� ŝŶ�ƚŚĞ����
ƐǇƐƚĞŵ�� � ;Ϭ͘ϵϴ� � �Ő�ĐŵͲϯͿ�ĐŽŵƉĂƌĞĚ�ƚŽ�d��ƐǇƐƚĞŵ�;ƉфϬ͘ϬϱͿ͘�,ŽǁĞǀĞƌ͕ �
ƚŚĞƌĞ� ǁĂƐ� ŶŽ� ƐŝŐŶŝĮĐĂŶƚ� ĚŝīĞƌĞŶĐĞ� ĨŽƵŶĚ� ďĞƚǁĞĞŶ� ĚĞƉƚŚƐ� ŝŶ� ďŽƚŚ�
ůĂŶĚͲƵƐĞ�ƐǇƐƚĞŵƐ͘�dŚĞ����Ăƚ�ϬͲϭϱ�Đŵ�ĚĞƉƚŚ�ǁĂƐ�Ϭ͘ϵϴ�Ő�ĐŵͲϯ�;^�сϬ͘ϭϮͿ�
ĂŶĚ� ϭ͘Ϭϱ� Ő� ĐŵͲϯ� ;^�сϬ͘ϬϳͿ� ŝŶ� ��� ĂŶĚ� d�� ƐǇƐƚĞŵƐ� ƌĞƐƉĞĐƟǀĞůǇ͘� dŚĞ�
ƉĞƌĐĞŶƚĂŐĞ�ŽĨ�^K��ǁĂƐ�ĐŽŵƉĂƌĂƟǀĞůǇ�ŚŝŐŚĞƌ�ŝŶ�ƚŚĞ����ƐǇƐƚĞŵ�;ϰ͘ϴйͿ�
ƚŚĂŶ�ŝŶ�d��ƐǇƐƚĞŵ�;ϯ͘ϰйͿ�Ăƚ�ϬͲϭϱĐŵ͘�dŚĞ�ƌĞƐƵůƚ�ƐŚŽǁĞĚ�ƚŚĂƚ�ƚŚĞ�^K��
ĚĞĐƌĞĂƐĞƐ�ǁŝƚŚ�ƐŽŝů�ĚĞƉƚŚ�ŝŶ�ďŽƚŚ�ůĂŶĚ�ƵƐĞ�ƚǇƉĞƐ͘�dŚĞ�ƉŚǇƐŝŽͲĐŚĞŵŝĐĂů�
ƉĂƌĂŵĞƚĞƌƐ�ƐƵĐŚ�ĂƐ�EW<͕�ƐŽŝů�ƚĞǆƚƵƌĞ͕�Θ�ƐŽŝů�Ɖ,�ĂƌĞ�ƵŶĚĞƌ�ůĂďŽƌĂƚŽƌǇ�
ĂŶĂůǇƐŝƐ͘� /ƚ� ŝƐ� ĐŽŶĐůƵĚĞĚ� ĨƌŽŵ� ƚŚĞ� ƌĞƐƵůƚƐ� ƚŚĂƚ� ƉĞƌĐĞŶƚĂŐĞ�ŽĨ� ^K�� ŝƐ�
ŚŝŐŚĞƌ�ŝŶ�ϬͲϭϱĐŵ�ĚĞƉƚŚ�ƌĞŐĂƌĚůĞƐƐ�ŽĨ�ƚŚĞ�ůĂŶĚͲƵƐĞ�ƚǇƉĞƐ͕�Θ�ƚŚĂƚ�ƚŚĞƌĞ�
ŝƐ�Ă�ŶĞŐĂƟǀĞ�ĐŽƌƌĞůĂƟŽŶ�ďĞƚǁĞĞŶ���Θ�^K�͘

<ĞǇǁŽƌĚƐ͗�^K�͕��ƵůŬ�ĚĞŶƐŝƚǇ͕ ��ŐƌŽĨŽƌĞƐƚƌǇ�ƐǇƐƚĞŵ

CLIM 009#

ϮϬϭϱ� 'ŽƌŬŚĂ� �ĂƌƚŚƋƵĂŬĞ� ĂŶĚ� /ƚƐ� /ŵƉĂĐƚƐ� ŽŶ� �ƵůƚƵƌĂů�
,ĞƌŝƚĂŐĞ�^ŝƚĞ͗����ĂƐĞ�^ƚƵĚǇ�ŽĨ��ŚĂŬƚĂƉƵƌ��ƵƌďĂƌ�^ƋƵĂƌĞ͕�
�ŚĂŬƚĂƉƵƌ

͒*h^,����,�Zz�1͕���E��W�E/���,/<�d/Ϯ͒͒ 
 

1Tri-Chandra Multiple Campus, Department of Environmental 
Science, Tribhuvan University͒ 

Email: ushaacharya.env@gmail.com

&ůŽŽĚ͕�ĞĂƌƚŚƋƵĂŬĞ͕�ǁŝŶĚƐ͕�ůĂŶĚ�ĂŶĚ�ŵƵĚƐůŝĚĞƐ�ĂƌĞ�ĂŵŽŶŐ�ŵĂũŽƌ�ĐĂƵƐĞƐ�
ŽĨ�ůŽƐƐ�ĂŶĚ�ĚĂŵĂŐĞ�ŝŶ�EĞƉĂů�tŚŝĐŚ�ĂĚǀĞƌƐĞůǇ�ŝŵƉĂĐƚ�ŽŶ�ƚŚĞ�ŶĂƚƵƌĂů�
ĂŶĚ� ďƵŝůƚ� ĞŶǀŝƌŽŶŵĞŶƚ͘� �ŝƐĂƐƚĞƌƐ� ƌĞƐƵůƚ� ŝŶ� ƚŚĞ� ůŽƐƐ� ŽĨ� ŝƌƌĞƉůĂĐĞĂďůĞ�
ĂƌƟƐƟĐ� ĂŶĚ� ĐƵůƚƵƌĂů� ĂƐƐĞƚƐ� ĂŶĚ� ĂƌĞ� ĐŽƐƚůǇ͘� �ƵůƚƵƌĂů� ŚĞƌŝƚĂŐĞƐ� ĂƌĞ�
ƌĞůĂƚĞĚ�ƚŽ�ĐƵůƚƵƌĞƐ�ǁŚŝĐŚ�ĂƌĞ�ƉĂƐƐĞĚ�ŽŶ�ĨƌŽŵ�ŽŶĞ�ŐĞŶĞƌĂƟŽŶ�ƚŽ�ŶĞǆƚ͘
dŚĞǇ� ĂƌĞ� Ăƚ� ŚŝŐŚ� ƌŝƐŬ� ŽĨ� ŶĂƚƵƌĂů� ĚŝƐĂƐƚĞƌ� ƐŝŶĐĞ� ƚŚĞǇ� ĞŶĐŽŵƉĂƐƐ� ƚŚĞ�
ĂƌĐŚĂĞŽůŽŐŝĐĂů� ĂŶĚ�ŚŝƐƚŽƌŝĐĂů� ďƵŝůƚ� ĞŶǀŝƌŽŶŵĞŶƚ͘� dŚĞ�ŵĂŝŶ�ŽďũĞĐƟǀĞ�
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ŽĨ� ƚŚĞ� ƐƚƵĚǇ� ǁĂƐ� ƚŽ� ĂŶĂůǇǌĞ� ƚŚĞ� ƐŽĐŝŽ� ĐƵůƚƵƌĂů� ĂŶĚ� ĞŶǀŝƌŽŶŵĞŶƚĂů�
ĞīĞĐƚƐ�ŽĨ�'ŽƌŬŚĂ�ĞĂƌƚŚƋƵĂŬĞ�ϮϬϭϱ͕�ŝŶ��ŚĂŬƚĂƉƵƌ�ĚƵƌďĂƌ�ƐƋƵĂƌĞ�ĂƌĞĂ͘�
&ŽĐƵƐ� 'ƌŽƵƉ� �ŝƐĐƵƐƐŝŽŶ͕� <ĞǇ� /ŶĨŽƌŵĂŶƚ� /ŶƚĞƌǀŝĞǁƐ͕� ƋƵĞƐƟŽŶŶĂŝƌĞ�
ƐƵƌǀĞǇ͕ �ĂŶĚ�ƐĞĐŽŶĚĂƌǇ�ĚĂƚĂ�ǁĞƌĞ�ƵƐĞĚ͘'ŽƌŬŚĂ�ĞĂƌƚŚƋƵĂŬĞ�ϮϬϭϱ�ŚĂƐ�
ŚŝŐŚůǇ�ĂīĞĐƚĞĚ�ƚŚĞ�ĐƵůƚƵƌĂů�;ĞǆƉůŝĐŝƚ�ĂŶĚ�ŝŵƉůŝĐŝƚ�ĐƵůƚƵƌĂů�ŝŵƉĂĐƚƐͿ�ĂŶĚ�
ƚƌĂĚŝƟŽŶĂů�ĂƐƉĞĐƚƐ�ŽĨ��ŚĂŬƚĂƉƵƌ��ƵƌďĂƌ�̂ ƋƵĂƌĞ͘�ϭϲ�ĐƵůƚƵƌĂů�ŵŽŶƵŵĞŶƚƐ�
ǁĞƌĞ�ĚĂŵĂŐĞĚ�ďǇ� ƚŚĞ�ƋƵĂŬĞ�ĂƐ�ƉĞƌ� ƚŚĞ�ĚĂƚĂ�ƉƌŽǀŝĚĞĚ�ďǇ�EZ�͘�ϭϮϰ�
ŚĂŶĚŝĐƌĂŌ� ŝŶĚƵƐƚƌŝĞƐ͕� ϮϰϮ� ƐŵĂůů� ƐĐĂůĞ� ĂŶĚ� ĐŽƩĂŐĞ� ŝŶĚƵƐƚƌŝĞƐ� ǁĞƌĞ�
ĚĂŵĂŐĞĚ�ďǇ�ĞĂƌƚŚƋƵĂŬĞ͖�Ăůů�ƚŚĞƐĞ�ĨĂĐƚƐ�ďĂĚůǇ�ŝŶ�ƚŽƵƌŝƐŵ�ŝŶĚƵƐƚƌǇ�ŽĨ�
ĚƵƌďĂƌ�ƐƋƵĂƌĞ�ĂƌĞĂ͕�ŶƵŵďĞƌ�ŽĨ�ƚŽƵƌŝƐƚƐ�ĚĞĐƌĞĂƐĞĚ�ƌĂƉŝĚůǇ�ĨƌŽŵ�Ϯϰϰϭϰϰ�
ƚŽ�ϵϱϬϱϲ�ĂŌĞƌ� ƚŚĞ�ƋƵĂŬĞ� ŝŶ� ǇĞĂƌ�ϮϬϳϮͬϳϯ͕� ƚŚŽƵŐŚ� ŝƚ�ǁĂƐ� ŝŵƉƌŽǀĞĚ�
ŐƌĂĚƵĂůůǇ�ŝŶ�ĮƐĐĂů�ǇĞĂƌ�ϮϬϳϯͬϳϰ͘�EƵŵďĞƌ�ŽĨ�ƚŽƵƌŝƐƚƐ�ǀŝƐŝƚĞĚ�ƚŚĞ�ƐƋƵĂƌĞ�
ĂƌĞĂ�ǁĞƌĞ�ϭϴϭϯϱϬ͕�ĂŶĚ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƚŽƵƌŝƐƚ�ǀŝƐŝƚƐ�ǁĂƐ�ŝŵƉƌŽǀĞĚ�ŝŶ�
ĨŽůůŽǁŝŶŐ�ĮƐĐĂů�ǇĞĂƌƐ͕�ϮϮϳϲϭϰ͕�ϮϮϲϯϳϬ�ƌĞƐƉĞĐƟǀĞůǇ͘� /ƚ�ŚĂĚ�ĚĂŵĂŐĞĚ�
ƚŚĞ� ƐŽƵƌĐĞ�ŽĨ�ǁĂƚĞƌ� ĂŶĚ� ĂůƐŽ� ĂīĞĐƚĞĚ�ǁĂƐƚĞ�ŵĂŶĂŐĞŵĞŶƚ͘� ͘KŶ� ƚŚĞ�
ƉŽƐŝƟǀĞ�ƐŝĚĞ͕�ƚŚĞ�ĚŝƐĂƐƚĞƌ�ĂůƐŽ�ŽƉĞŶĞĚ�ĚŽŽƌƐ�ƚŽ�ŶĞǁ�ŽƉƉŽƌƚƵŶŝƟĞƐ�ĨŽƌ�
ŶĞǁ�ĐŽŶƐƚƌƵĐƟŽŶ�ĂŶĚ�ŝŶŶŽǀĂƟŽŶ͘

<ĞǇǁŽƌĚƐ͗�'ŽƌŬŚĂ�ĞĂƌƚŚƋƵĂŬĞ͕��ƵůƚƵƌĂů�ŚĞƌŝƚĂŐĞ͕��ŚĂŬƚĂƉƵƌ��ƵƌďĂƌ�
^ƋƵĂƌĞ͕�/ŵƉĂĐƚƐ

CLIM 010#

�Ŷ� �ƐƐĞƐƐŵĞŶƚ� ŽĨ� &ƵƚƵƌĞ� hƌďĂŶ� ZŝǀĞƌ� &ůŽŽĚ� ZŝƐŬ� ŝŶ�
<ĂƌŵĂŶĂƐŚĂ�ZŝǀĞƌ͕ �>ĂůŝƚƉƵƌ

^,Z�z��<͘�͘1͕��/E�^,�E�hW�E�ϭ͕Ϯ͕�^,z�D�WZ�^�����,/<�Z/1

1�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�WĂƚĂŶ�DƵůƟƉůĞ��ĂŵƉƵƐ 
ϮZĞƐŽƵƌĐĞƐ�,ŝŵĂůĂǇĂ�&ŽƵŶĚĂƟŽŶ͕�>ĂůŝƚƉƵƌ 

�ŵĂŝů͗ ŬĐƐŚƌĞǇĂϭϵϵϴΛŐŵĂŝů͘ĐŽŵ

&ůŽŽĚ� ŝƐ� ŽŶĞ�ŽĨ� ƚŚĞ�ŵŽƐƚ� ĨƌĞƋƵĞŶƚ� ĂŶĚ�ĚĞƐƚƌƵĐƟǀĞ� ƚǇƉĞƐ�ŽĨ� ŶĂƚƵƌĂů�
ĚŝƐĂƐƚĞƌƐ͘�/Ŷ�ƵƌďĂŶ�ĂƌĞĂƐ͕�ƉĞƌŚĂƉƐ�ƚŚĞ�ůŽǁĞƌ�ůĂŶĚ�ƉƌŝĐĞƐ�ŚĂǀĞ�ĂƩƌĂĐƚĞĚ�
ƉĞŽƉůĞ�ƚŽ�ďƵŝůĚ�ŚŽƵƐŝŶŐ�ŝŶ�ƚŚĞ�ƌŝǀĞƌ�ďĂŶŬƐ͘�dŚĞ�ƉŽƉƵůĂƟŽŶ�ŝƐ�ŐƌŽǁŝŶŐ�
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ŽŶ� ƚŚĞ� ƌŝǀĞƌ� ďĂŶŬƐ͕� ǁŚŝĐŚ� ŝƐ� ĨƵƌƚŚĞƌ� ĞƐĐĂůĂƚĞĚ� ďǇ� ĞŶĐƌŽĂĐŚŵĞŶƚƐ�
ŵĂŝŶůǇ�ĚŽŶĞ�ďǇ�ƚŚĞ�ƐƋƵĂƩĞƌƐ͕�ǁŚŽ�ĂůƐŽ�ďĞĐŽŵĞ�ŵŽƐƚ�ǀƵůŶĞƌĂďůĞ�ƚŽ�
ƚŚĞ�ŇŽŽĚŝŶŐ͘� dŚŝƐ� ƐƚƵĚǇ�ŚĂƐ�ĂƐƐĞƐƐĞĚ� ƚŚĞ�ƉŽƐƐŝďŝůŝƚǇ�ŽĨ�ŇŽŽĚ� ƌŝƐŬ� ŝŶ�
ƚŚĞ�<ĂƌŵĂŶĂƐŚĂ�ZŝǀĞƌ͘ �>ŽĐĂů�ƉĞŽƉůĞ�ĂƌĞ�ƵƐĞĚ�ƚŽ�ĨĂĐŝŶŐ�ŇŽŽĚŝŶŐ�ƚŚĂƚ�
ŐĞŶĞƌĂůůǇ� ůĂƐƚƐ� ĨŽƌ� ϮͲϯ� ĚĂǇƐ� ĂŶĚ� ƌĞƚƵƌŶ� ƚŽ� ƚŚĞŝƌ� ŶŽƌŵĂů� ůŝǀĞƐ� ŽŶĐĞ�
ĂŌĞƌ� ƚŚĞ� ŇŽŽĚ� ƐƚŽƉƐ͘� �� ƚŽƚĂů� ŽĨ� ƌĂŶĚŽŵůǇ� ƐĞůĞĐƚĞĚ� ϰϱ� ŚŽƵƐĞŚŽůĚƐ�
ǁŝƚŚŝŶ�Ϯϱŵ�ĚŝƐƚĂŶĐĞƐ�ĨƌŽŵ�ƚŚĞ�ƌŝǀĞƌ�ǁĞƌĞ�ƐƵƌǀĞǇĞĚ�ƵƐŝŶŐ�ƐƚƌƵĐƚƵƌĞĚ�
ƋƵĞƐƟŽŶŶĂŝƌĞƐ�ŝŶ�,ĂƌŝƐŝĚĚŚŝ͕�,ĂƫďĂŶ�ĂŶĚ�'ǁĂƌŬŽ͘��ŽŵŵƵŶŝƚǇ�ďĂƐĞĚ�
ǀƵůŶĞƌĂďŝůŝƚǇ�ĂƐƐĞƐƐŵĞŶƚ�ŵĞƚŚŽĚƐ�ĂůŽŶŐ�ǁŝƚŚ�ƉůĂĐĞ�ďĂƐĞĚ�ŝŶĚŝĐĂƚŽƌƐ�
ǁĞƌĞ� ƵƐĞĚ� ƚŽ� ĚĞƚĞƌŵŝŶĞ� ǀƵůŶĞƌĂďŝůŝƚǇ� ǁŚŝĐŚ� ŝĚĞŶƟĮĞĚ� ,ĂƫďĂŶ�
ĂŶĚ� ,ĂƌŝƐŝĚĚŚŝ� ĂƐ� ǀĞƌǇ� ŚŝŐŚ� ǀƵůŶĞƌĂďůĞ� ĂƌĞĂƐ� ĂŶĚ� 'ǁĂƌŬŚŽ� ĂƐ� ŚŝŐŚ�
ǀƵůŶĞƌĂďůĞ� ĂƌĞĂƐ͘� ,ŽǁĞǀĞƌ͕ � ƉĞŽƉůĞ� ŚĂĚ� ůŝƩůĞ� ŬŶŽǁůĞĚŐĞ� ŽŶ� ŇŽŽĚ�
ĂĚĂƉƚĂƟŽŶ�ƐƚƌĂƚĞŐŝĞƐ�ĂŶĚ�ƚŚĞƌĞ�ŝƐ�ŶŽ�ĂĐĐĞƐƐ�ƚŽ�ŝŶĨŽƌŵĂƟŽŶ�ĨŽƌ�ƚŚĞŵ͘�
dŚĞƌĞ� ŝƐ� ƚƌĞŵĞŶĚŽƵƐ�ƉƌĞƐƐƵƌĞ�ĞǆĞƌƚĞĚ�ŽŶ� ƚŚĞ� ƌŝǀĞƌ�ďǇ�ŶĂƌƌŽǁŝŶŐ�ŽĨ�
ƌŝǀĞƌ�ĐŽƵƌƐĞ�ĨŽƌ�ƵƌďĂŶ�ĚĞǀĞůŽƉŵĞŶƚ�ŝŶ�,ĂƫďĂŶ�ĂŶĚ�,ĂƌŝƐŝĚĚŚŝ�ĂƌĞĂ͘��
^ƵĐŚ� � ŶĂƌƌŽǁŝŶŐ� � ŝŶ� ƚŚĞ�ƵƉƉĞƌ�ƉĂƌƚ� ŽĨ� ƚŚĞ� ƌŝǀĞƌ� ĂůƐŽ� ĐŽŶƚƌŝďƵƚĞƐ� ƚŽ�
ƐĞǀĞƌĞ�ŇŽŽĚŝŶŐ�ŝŶ�ĚŽǁŶƐƚƌĞĂŵ�ĂƌĞĂƐ͘�EŽŶĞ�ŽĨ�ƚŚĞ�ŇŽŽĚ�ǀŝĐƟŵƐ�ŚĂǀĞ�
ŐŽƚ�ĐŽŵƉĞŶƐĂƟŽŶ�ĚƵƌŝŶŐ�ƚŚĞ�ŇŽŽĚ�ĚŝƐĂƐƚĞƌ͘ �/ŵƉŽƌƚĂŶƚůǇ͕ �ĞƐƚĂďůŝƐŚŝŶŐ�
ĂŶ�ĞĂƌůǇ�ǁĂƌŶŝŶŐ�ƐǇƐƚĞŵ�ƚŚĂƚ�ĂůĞƌƚƐ�ƉĞŽƉůĞ�ǁŚĞŶ�ƚŚĞ�ƌŝǀĞƌ�ĞǆĐĞĞĚƐ�ŝƚƐ�
ƚŚƌĞƐŚŽůĚ�ůĞǀĞů�ĂŶĚ�ƉƌŽƉĞƌ�ĐŚĂŶŶĞůŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ƌŝǀĞƌ�ŝŶ�ŶĂƚƵƌĂů�ŇŽǁ�
ǁŽƵůĚ�ŵŝŶŝŵŝǌĞ�ƚŚĞ�ĚĂŵĂŐĞ�ŝŶ�ƚŚĞ�ĂƌĞĂ͘

<ĞǇǁŽƌĚƐ͗�hƌďĂŶ�ŇŽŽĚ͕��ƐƐĞƐƐŵĞŶƚ͕�ZŝƐŬ͕�ZŝǀĞƌ�ĞŶĐƌŽĂĐŚŵĞŶƚ
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TECHNICAL 
PRESENTATIONS
�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�>ŝǀĞƐƚŽĐŬ

# represents the poster presentation

�'Z/�h>dhZ���E��>/s�^dK�<
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AGRI 001

ZĞƐŽƵƌĐĞ�hƐĞ��ĸĐŝĞŶĐǇ�ŽĨ�KƌƚŚŽĚŽǆ�dĞĂ�ŝŶ�/ůůĂŵ��ŝƐƚƌŝĐƚ�ŽĨ�
EĞƉĂů

Ύ�Z��^d/�t�^d/1͕�^,/s���,�E�Z���,�<�>Ϯ͕�Z/^,/�Z�D�<�dd�>3͕�
^hZz��D�E/��,hE'�E�3

1'͘W͘ �<ŽŝƌĂůĂ��ŽůůĞŐĞ�ŽĨ��ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ͕ �WƵƌďĂŶĐŚĂů�
hŶŝǀĞƌƐŝƚǇ͕�'ŽƚŚŐĂƵŶ͕�DŽƌĂŶŐ͒ 

2�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�ZĂŵƉƵƌ͕ ��ŚŝƚǁĂŶ͒ 
ϯ�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�ZĂŵƉƵƌ͕ ��ŚŝƚǁĂŶ͒ 

�ŵĂŝů͗�ĚƌĞĞƐƟǁĂƐƟΛŐŵĂŝů͘ĐŽŵ

�ĞƐƉŝƚĞ�ƚŚĞ�ŚŝŐŚ�ƌĂƚĞ�ŽĨ�ƚŚĞ�ŽƌƚŚŽĚŽǆ�ƚĞĂ͕�ƚŚĞ�ŶĞƚ�ŵĂƌŐŝŶ�ŝƐ�ƐƟůů�ďĞůŽǁ�
ƚŚĞ� ƐĂƟƐĨĂĐƚŽƌǇ� ůĞǀĞů͘� dŚƵƐ� ƚŚĞ� ƉƌĞƐĞŶƚ� ƌĞƐĞĂƌĐŚ� ǁĂƐ� ĐŽŶĚƵĐƚĞĚ�
ƚŽ�ĞƐƟŵĂƚĞ��ƚŚĞ��ĐŽƐƚ��ĂŶĚ��ƉƌŽĚƵĐƟŽŶ��ĞĸĐŝĞŶĐǇ��ŽĨ��ŽƌƚŚŽĚŽǆ��ƚĞĂ��
ŝŶ� /ůĂŵ�ĚŝƐƚƌŝĐƚ� ŽĨ�EĞƉĂů͘��� ƚŽƚĂů� ŽĨ� ϭϲϬ� ƐĂŵƉůĞƐ�ǁĞƌĞ� ĐŽůůĞĐƚĞĚ͕� ϴϬ�
ĞĂĐŚ� ĨƌŽŵ� ŽƌŐĂŶŝĐ� ĂŶĚ� ĐŽŶǀĞŶƟŽŶĂů� ƚĞĂ� ŐƌŽǁŝŶŐ� ĂƌĞĂƐ� ŽĨ� �ĞƵŵĂŝ�
ZƵƌĂů� DƵŶŝĐŝƉĂůŝƚǇ͕ � /ůĂŵ� DƵŶŝĐŝƉĂůŝƚǇ� ĂŶĚ� ƚǁŽ� ǁĂƌĚƐ� ŽĨ� ^ƵƌǇŽĚĂǇĂ�
DƵŶŝĐŝƉĂůŝƚǇ͘�^ŝŵŝůĂƌůǇ͕ �ϰ�ƚĞĂ�ƉƌŽĐĞƐƐŝŶŐ�ĨĂĐƚŽƌŝĞƐ�ĂŶĚ�ϱ�ůŽĐĂů�ƚƌĂĚĞƌƐ�
ǁĞƌĞ�ƐĞůĞĐƚĞĚ�ƉƵƌƉŽƐĞůǇ͘�dŚĞ�ƉŽůǇŶŽŵŝĂů�ĂǀĞƌĂŐĞ�ĐŽƐƚ� ĨƵŶĐƟŽŶ�ǁĂƐ�
ƵƐĞĚ� ƚŽ�ĞƐƟŵĂƚĞ�ĞĐŽŶŽŵŝĞƐ�ŽĨ� ƐĐĂůĞ͘� dŚĞ��͗�� ƌĂƟŽ�ŽĨ� ĐŽŶǀĞŶƟŽŶĂů�
ŽƌƚŚŽĚŽǆ� ƚĞĂ� ĨĂƌŵŝŶŐ� ;Ϯ͘ϳϲͿ� ǁĂƐ� ƐŝŐŶŝĮĐĂŶƚůǇ� ŚŝŐŚĞƌ� ƚŚĂŶ� ŽƌŐĂŶŝĐ�
ŽƌƚŚŽĚŽǆ�ƚĞĂ�ƉƌŽĚƵĐƟŽŶ�;Ϯ͘ϬϳͿ͘tŝƚŚ�ϭ�ƉĞƌĐĞŶƚ�ŝŶĐƌĞĂƐĞ�ŝŶ�ĨĞƌƟůŝǌĞƌ�ĂŶĚ�
ŵĂŶƵƌĞ�ĐŽƐƚ�ǁŽƵůĚ�ƐŝŐŶŝĮĐĂŶƚůǇ�ĚĞĐƌĞĂƐĞ�;ƉфϬ͘ϬϱͿ�ƚŚĞ�ƌĞǀĞŶƵĞ�ĨƌŽŵ�
ŽƌƚŚŽĚŽǆ�ƚĞĂ�ďǇ�Ϭ͘Ϭϳ�ƉĞƌĐĞŶƚ�ŬĞĞƉŝŶŐ�ŽƚŚĞƌ�ĨĂĐƚŽƌ�ĐŽŶƐƚĂŶƚ͘�^ŝŵŝůĂƌůǇ͕ �
ŽƌŐĂŶŝĐ� ŽƌƚŚŽĚŽǆ� ƚĞĂ� ŽǀĞƌ� ĐŽŶǀĞŶƟŽŶĂů� ŽƌƚŚŽĚŽǆ� ƚĞĂ� ĨĂƌŵŝŶŐ͕� ƚŚĞ�
ƌĞǀĞŶƵĞ� ǁŝůů� ƐŝŐŶŝĮĐĂŶƚůǇ� ĚĞĐƌĞĂƐĞ� ;ƉфϬ͘ϬϭͿ� ďǇ� ϰϳ� ƉĞƌĐĞŶƚ͕� ŽƚŚĞƌ�
ĨĂĐƚŽƌƐ� ƌĞŵĂŝŶŝŶŐ�ĐŽŶƐƚĂŶƚ͘� /ƚ�ǁĂƐ�ĞƐƟŵĂƚĞĚ� ƚŚĂƚ� ƚŚĞ�ĞĐŽŶŽŵŝĞƐ�ŽĨ�
ƐĐĂůĞ�ĨŽƌ�ŽƌƚŚŽĚŽǆ�ƚĞĂ�ƉƌŽĚƵĐƟŽŶ�ǁĂƐ�Ϯϵ�ŵĞƚƌŝĐ�ƚŽŶ͘�dŚĞ�ƚŽƚĂů�ĨĂĐƚŽƌ�
ƉƌŽĚƵĐƟǀŝƚǇ�ǁĂƐ�Ϭ͘ϰϲϴ�ĂŶĚ� ŝŶ�ŽƌŐĂŶŝĐ�ŽƌƚŚŽĚŽǆ� ƚĞĂ�ĐƵůƟǀĂƟŽŶ�ĂƌĞĂ�
ƚŚĞ�ƉĂƌƟĂů� ĨĂĐƚŽƌ�ƉƌŽĚƵĐƟǀŝƚǇ� ĨŽƌ� ůĂďŽƌ� ĂŶĚ�ŵĂŶƵƌĞ�ǁĂƐ�Ϭ͘ϱϵϴ�ĂŶĚ�
Ϭ͘ϭϬϵ�ƌĞƐƉĞĐƟǀĞůǇ͘�dŚĞ�ƌĞƐƵůƚ�ŝŶĚŝĐĂƚĞĚ�ƚŚĂƚ�ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ĨĞƌƟůŝǌĞƌ�
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ĂŶĚ� ůĂďŽƌ� ŝƚ� ǁĂƐ� ĨŽƵŶĚ� ƚŚĂƚ� ŝŶĐƌĞĂƐĞ� ŝŶ� ĨĞƌƟůŝǌĞƌ� ĂŶĚ� ŵĂŶƵƌĞ� ĐŽƐƚ�
ǁŽƵůĚ�ĚĞĐƌĞĂƐĞ�ƚŚĞ�ƌĞǀĞŶƵĞ�ĨƌŽŵ�ŽƌƚŚŽĚŽǆ�ƚĞĂ͘

<ĞǇǁŽƌĚƐ͗�KƌƚŚŽĚŽǆ� ƚĞĂ͕�WƌŽĚƵĐƟŽŶ�ĞĸĐŝĞŶĐǇ͕ ��ĐŽŶŽŵŝĞƐ�ŽĨ� ƐĐĂůĞ͕�
EĞƉĂůĞƐĞ�ƚĞĂ

AGRI 002

�īĞĐƚ� ŽĨ� �ŝīĞƌĞŶƚ� ^ĞĞĚ� ZĂƚĞƐ� ĂŶĚ� ^ŽǁŝŶŐ� DĞƚŚŽĚƐ� ŽŶ�
zŝĞůĚ�ŽĨ�^ƵŶŇŽǁĞƌ�;Helianthus annuus�>͘Ϳ�ŝŶ�<ĂŝůĂůŝ͕�EĞƉĂů

>K<�E�Z��^/E',1͕�dh>^/�W�Z�:h>/Ϯ

1�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�ZĂŵƉƵƌ͕ ��ŚŝƚǁĂŶ͕�EĞƉĂů 
�ͲŵĂŝů͗�ůŽŬĞŶĚƌĂƐŝŶŐŚϮϬϱϯΛŐŵĂŝů͘ĐŽŵ 

2�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŐƌŽŶŽŵǇ͕��ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�
ZĂŵƉƵƌ͕ ��ŚŝƚǁĂŶ͕�EĞƉĂů

/ŶĂƉƉƌŽƉƌŝĂƚĞ�ƐĞĞĚ�ƌĂƚĞ�ĂŶĚ�ƐŽǁŝŶŐ�ŵĞƚŚŽĚƐ�ĐŽŶƚƌŝďƵƚĞ�Ă�ƐŝŐŶŝĮĐĂŶƚ�
ƌŽůĞ� ŝŶ� ůŽǁ� ƉƌŽĚƵĐƟǀŝƚǇ� ŽĨ� ƐƵŶŇŽǁĞƌƐ͘� ^Ž͕� Ă� ƐƚƵĚǇ� ǁĂƐ� ĐŽŶĚƵĐƚĞĚ����
ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�ĞīĞĐƚ�ŽĨ��ĚŝīĞƌĞŶƚ��ƐĞĞĚ��ƌĂƚĞƐ��ĂŶĚ��ƐŽǁŝŶŐ��ŵĞƚŚŽĚƐ�
ŽŶ� ƚŚĞ� ǇŝĞůĚ� ŽĨ� ƐƵŶŇŽǁĞƌ� ŝŶ� 'ŚŽĚĂŐŚŽĚŝ� DƵŶŝĐŝƉĂůŝƚǇ� ǁĂƌĚ� ŶŽ͘� Ϯ͕�
^ĂŶĚĞƉĂŶŝ͕� ĨĂƌͲǁĞƐƚ�ƉƌŽǀŝŶĐĞ͕�<ĂŝůĂůŝ͕�EĞƉĂů͕�ĚƵƌŝŶŐ�ƐƉƌŝŶŐ�ƐĞĂƐŽŶ� ŝŶ�
ϮϬϭϴ͘�dŚĞ� ƚŚƌĞĞ�ĚŝīĞƌĞŶƚ� ƐĞĞĚ� ƌĂƚĞƐ� ;ϴ�ŬŐͬŚĂ͕�ϭϬ�ŬŐͬŚĂ�ĂŶĚ�ϭϮ�ŬŐͬ�
ŚĂͿ� ĐŽŵďŝŶĞĚ� ǁŝƚŚ� ƚŚƌĞĞ� ĚŝīĞƌĞŶƚ� ƐŽǁŝŶŐ� ŵĞƚŚŽĚƐ� ;ďƌŽĂĚĐĂƐƟŶŐ͕�
ůŝŶĞ�ƐŽǁŝŶŐ�ĂŶĚ�ƌŝĚŐĞ�ƐŽǁŝŶŐͿ͘���ƌĂŶĚŽŵŝǌĞĚ�ĐŽŵƉůĞƚĞ�ďůŽĐŬ�ĚĞƐŝŐŶ�
ŝŶ� Ă� ϯпϯ� ĨĂĐƚŽƌŝĂů� ĂƌƌĂŶŐĞŵĞŶƚ�ǁŝƚŚ� ƚŚƌĞĞ� ƌĞƉůŝĐĂƚĞƐ� ƉĞƌ� ƚƌĞĂƚŵĞŶƚ�
ǁĂƐ�ĂƉƉůŝĞĚ͘�dŚĞ�ŝŶĚŝŐĞŶŽƵƐ�ǀĂƌŝĞƚǇ�ŽĨ�ƐƵŶŇŽǁĞƌ�ǁĂƐ�ƵƐĞĚ�ĂƐ�Ă�ƚĞƐƚ�
ĐƌŽƉ͘�dŚĞ�ŚŝŐŚĞƐƚ�ƐƚĞŵ�ĚŝĂŵĞƚĞƌ�ǁĂƐ�ƌĞĐŽƌĚĞĚ�ǁŝƚŚ�ƚŚĞ�ůŽǁĞƐƚ�ƐĞĞĚ�
ƌĂƚĞ͕�ǁŚŝĐŚ�ƌĞŵĂŝŶĞĚ�ƵŶĂīĞĐƚĞĚ�ďǇ�ĚŝīĞƌĞŶƚ�ƐŽǁŝŶŐ�ŵĞƚŚŽĚƐ͘�,ĞĂĚ�
ĚŝĂŵĞƚĞƌ͕ �ƐĞĞĚƐ�ƉĞƌ�ŚĞĂĚ�ĂŶĚ�ƚŚŽƵƐĂŶĚͲŐƌĂŝŶ�ǁĞŝŐŚƚ�ǁĞƌĞ�ŵĂǆŝŵƵŵ�
ŝŶ�ƉůĂŶƚƐ�ƌĞĐĞŝǀŝŶŐ�ƐĞĞĚ�ƌĂƚĞ�ŽĨ�ϴ�ŬŐͬŚĂ͘�,ŽǁĞǀĞƌ͕ � ƚŚĞ�ŚŝŐŚĞƐƚ� ;Ϯ͘ϭϯ�
ƚͬŚĂͿ�ĂŶĚ�ƚŚĞ� ůŽǁĞƐƚ� ;ϭ͘ϳϲ�ƚͬŚĂͿ�ŐƌĂŝŶ�ǇŝĞůĚ�ǁĞƌĞ�ĂĐŚŝĞǀĞĚ�ǁŝƚŚ� ƚŚĞ�
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ƐĞĞĚ�ƌĂƚĞƐ�ŽĨ�ϭϬ�ŬŐͬŚĂ�ĂŶĚ�ϭϮ�ŬŐͬŚĂ͕�ƌĞƐƉĞĐƟǀĞůǇ͘�ZĞŐĂƌĚŝŶŐ�ƐŽǁŝŶŐ�
ŵĞƚŚŽĚƐ͕�ŚĞĂĚ�ĚŝĂŵĞƚĞƌ͕ �ƐĞĞĚƐ�ƉĞƌ�ŚĞĂĚ͕�ƚŚŽƵƐĂŶĚͲŐƌĂŝŶ�ǁĞŝŐŚƚ�ĂŶĚ�
ŐƌĂŝŶ�ǇŝĞůĚ�;Ϯ͘ϲϴ�ƚͬŚĂͿ�ŽďƚĂŝŶĞĚ�ŝŶ�ƚŚĞ�ƌŝĚŐĞ�ŵĞƚŚŽĚ�ǁĞƌĞ�ƐƚĂƟƐƟĐĂůůǇ�
ƐƵƉĞƌŝŽƌ�ŽǀĞƌ�ƚŚŽƐĞ�ŽďƚĂŝŶĞĚ�ŝŶ�ůŝŶĞ�ĂŶĚ�ďƌŽĂĚĐĂƐƟŶŐ�ŵĞƚŚŽĚƐ͘�dŚĞ�
ŝŶƚĞƌĂĐƟŽŶ�ĞīĞĐƚ�ŽĨ�ƐĞĞĚ�ƌĂƚĞ�ĂŶĚ�ƐŽǁŝŶŐ�ŵĞƚŚŽĚ�ŽŶ�ƐĞĞĚƐ�ƉĞƌ�ŚĞĂĚ�
ƐƵŐŐĞƐƚĞĚ�ƚŚĂƚ�ŵĂǆŝŵƵŵ�ƐĞĞĚƐ�ƉĞƌ�ŚĞĂĚ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ�ǁŝƚŚ�ϴ�ŬŐͬŚĂ�
ƐĞĞĚ�ƐŽǁŶ�ŝŶ�ƚŚĞ�ƌŝĚŐĞ͘�KƵƌ�ƐƚƵĚǇ�ƌĞĐŽŵŵĞŶĚĞĚ�ϴ�ŬŐͬŚĂ�ƐĞĞĚ�ƌĂƚĞ�
ĂŶĚ�ƌŝĚŐĞ�ƐŽǁŝŶŐ�ŽĨ�ƐƵŶŇŽǁĞƌ�ƉĞƌĨŽƌŵĞĚ�ďĞƐƚ�ŝŶ�ŐƌĂŝŶ�ǇŝĞůĚ͘

<ĞǇǁŽƌĚƐ: ^ĞĞĚ�ƌĂƚĞ͕�^ŽǁŝŶŐ�ŵĞƚŚŽĚ͕�^ƵŶŇŽǁĞƌ͕ �zŝĞůĚ�

AGRI 003

EƵƚƌŝĞŶƚ� DĂŶĂŐĞŵĞŶƚ� WƌĂĐƟĐĞƐ� ĨŽƌ� ZŝĐĞ� �ĂƐĞĚ� ^ǇƐƚĞŵƐ�
ƵŶĚĞƌ� �ŝīĞƌĞŶƚ� �ƌŽƉ� �ƐƚĂďůŝƐŚŵĞŶƚ� DĞƚŚŽĚƐ� ŝŶ� �ĞŶƚƌĂů�
/ŶŶĞƌ�dĞƌĂŝ͕�EĞƉĂů

Wh^W��Z�:��h>�>1͕�^�EdK^,�D�Z�,�dd�1

1�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŐƌŽŶŽŵǇ͕�
ZĂŵƉƵƌ͕ ��ŚŝƚǁĂŶ 

�ŵĂŝů͗�ƉƵƐƉĂƌĂũĚƵůĂůΛŐŵĂŝů͘ĐŽŵ

��ĮĞůĚ�ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�ĞīĞĐƚ�ŽĨ� ŝŶŶŽǀĂƟǀĞ�
ŶƵƚƌŝĞŶƚ�ŵĂŶĂŐĞŵĞŶƚ�ĨŽƌ�ĐŽŶƐĞƌǀĂƟŽŶ�ĂŶĚ�ĐŽŶǀĞŶƟŽŶĂů�ĂŐƌŝĐƵůƚƵƌĞ�
ŽŶ� ƚŚĞ� ƉƌŽĚƵĐƟŽŶ� ĂŶĚ� ƉƌŽĮƚĂďŝůŝƚǇ� ŽĨ� ƉƌĞĚŽŵŝŶĂŶƚ� ƌŝĐĞͲǁŚĞĂƚ� ĂŶĚ�
ĞŵĞƌŐŝŶŐ� ƌŝĐĞͲŵĂŝǌĞ� ĐƌŽƉƉŝŶŐ� ƐǇƐƚĞŵƐ� ŝŶ� �&h͕� ZĂŵƉƵƌ͕ � �ŚŝƚǁĂŶ�
ĚƵƌŝŶŐ�ϮϬϭϴͲ�ϮϬϭϵ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ�ĞǆĞĐƵƚĞĚ�ŝŶ�ƚŚĞ�ĮĞůĚ�ŝŶ�ƐƉůŝƚͲ
ƐƉůŝƚ�ĚĞƐŝŐŶ�;ƌŝĐĞͿ͕�ĂŶĚ�ƐƉůŝƚ�ƉůŽƚ�ĚĞƐŝŐŶ�;ǁŚĞĂƚ�ĂŶĚ�ŵĂŝǌĞͿ�ǁŝƚŚ�ƚŚƌĞĞ�
ƌĞƉůŝĐĂƟŽŶƐ� ǁŚŝĐŚ� ŝŶĐůƵĚĞĚ� ƚǁŽ� ĐƌŽƉƉŝŶŐ� ƐǇƐƚĞŵ� ;ƌŝĐĞͲǁŚĞĂƚ� ĂŶĚ�
ƌŝĐĞͲŵĂŝǌĞͿ�ĂƐ�ŵĂŝŶ�ƉůŽƚ�ƚƌĞĂƚŵĞŶƚƐ͕�ƚǁŽ�ĐƌŽƉ�ĞƐƚĂďůŝƐŚŵĞŶƚ�ŵĞƚŚŽĚƐ�
;��DͿ� ;ĐŽŶƐĞƌǀĂƟŽŶ� ĂŐƌŝĐƵůƚƵƌĞ� ĂŶĚ� ĐŽŶǀĞŶƟŽŶĂů� ĂŐƌŝĐƵůƚƵƌĞͿ� ĂƐ��
ƐƵď� ƉůŽƚƐ� ĂŶĚ� ĨŽƵƌ� ŶƵƚƌŝĞŶƚ� ŵĂŶĂŐĞŵĞŶƚ� ƉƌĂĐƟĐĞƐ� ;EDWͿ;ϭϬϬй�
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ƌĞĐŽŵŵĞŶĚĞĚ� ĚŽƐĞ� ŽĨ� ĨĞƌƟůŝǌĞƌ� ;Z�&Ϳ͕� ZĞƐŝĚƵĞ� ;ϱƚͬŚĂͿ� н� ϳϱй� Z�&͕ �
EƵƚƌŝĞŶƚ��ǆƉĞƌƚ� ;E�Ϳ�ĚŽƐĞ͕�ďƌŽǁŶͬŐƌĞĞŶ�ŵĂŶƵƌŝŶŐ� ;�Dͬ'DͿ�н�ϳϱй�
Z�&Ϳ�ĂƐ�ƐƵďͲƐƵď�ƉůŽƚ�ƚƌĞĂƚŵĞŶƚƐ͘�dŚĞ�Z�&�ĨŽƌ�ƌŝĐĞ͕�ǁŚĞĂƚ�ĂŶĚ�ŵĂŝǌĞ�
ƵƐĞĚ��ǁĂƐ��ϭϱϬ͗ϰϱ͗ϰϱ͖�ϴϬ͗ϲϬ͗ϰϬ͖�ϭϴϬ͗ϵϬ͗ϲϬ�ŬŐ��E͕��WϮOϱ���ĂŶĚ��<ϮK�ƉĞƌ�
ŚĂ�ƌĞƐƉĞĐƟǀĞůǇ�ĂŶĚ�ǀĂƌŝĞƟĞƐ�h^ͲϯϭϮ͕��ŝũĂǇ�ĂŶĚ�ZĂŵƉƵƌ�ŚǇďƌŝĚͲϲ�ǁĞƌĞ�
ƵƐĞĚ� ĨŽƌ� ƌĞƐƉĞĐƟǀĞ� ĐƌŽƉƐ͘� ZŝĐĞͲŵĂŝǌĞ� ;ZDͿ� ƐǇƐƚĞŵ�ŚĂĚ� ƐŝŐŶŝĮĐĂŶƚůǇ�
ŚŝŐŚĞƌ� ƌŝĐĞ� ĞƋƵŝǀĂůĞŶƚ� ǇŝĞůĚ� ;Z�zͿ� ;ϰϭ͘ϴϭйͿ͕� ŶĞƚ� ƌĞƚƵƌŶƐ� ;ϭϯϵ͘ϱϰйͿ�
ŽǀĞƌ�ƌŝĐĞͲǁŚĞĂƚ�;ZtͿ�ƐǇƐƚĞŵ�ďƵƚ�ƐǇƐƚĞŵ�Z�z�ǁĂƐ�ŶŽƚ� ŝŶŇƵĞŶĐĞĚ�ďǇ�
��D�ĂŶĚ�EDW͘ �dŚĞ�ƌŝĐĞ�ŐƌĂŝŶ�ǇŝĞůĚ�ǁĂƐ�ĨŽƵŶĚ�ŚŝŐŚĞƌ�ĨŽƌ�ĐŽŶǀĞŶƟŽŶĂů�
ƟůůĂŐĞ͖�ŵĂŝǌĞ�ǇŝĞůĚĞĚ�ŚŝŐŚĞƌ�ŐƌĂŝŶƐ�ƵŶĚĞƌ����ďƵƚ�ǁŚĞĂƚ�ǇŝĞůĚ�ǁĂƐ�ŶŽƚ�
ĂīĞĐƚĞĚ�ďǇ���D͘�E��ĚŽƐĞ�ƉĞƌĨŽƌŵĞĚ�ďĞƩĞƌ�ĨŽƌ�Ăůů�ĐƌŽƉƐ͖�E��ĚŽƐĞ�ĂŶĚ�
'ƌĞĞŶ�ŵĂŶƵƌŝŶŐ�ƉƌŽĚƵĐĞĚ�ŚŝŐŚĞƌ�ǇŝĞůĚƐ�ƵŶĚĞƌ�ĐŽŶǀĞŶƟŽŶĂů�ƟůůĂŐĞ�ĨŽƌ�
ƌŝĐĞ͖�ƌĞƐŝĚƵĞ�нϳϱй�Z�&�ƉĞƌĨŽƌŵĞĚ�ďĞƩĞƌ�ƚŚĂŶ�ϭϬϬй�Z�&�ĨŽƌ�ŵĂŝǌĞ�ĂŶĚ�
ǁŚĞĂƚ͘�dŚĞ�ZD�ƐǇƐƚĞŵ�ǁĂƐ�ŵŽƌĞ�ƉƌŽĚƵĐƟǀĞ�ĂŶĚ�ƉƌŽĮƚĂďůĞ�ƚŚĂŶ�ƚŚĞ�
Zt�ƐǇƐƚĞŵ�ĂŶĚ�ƵŶĚĞƌ�ďŽƚŚ���D͕�ďĞƩĞƌ�ǇŝĞůĚ�ĐĂŶ�ďĞ�ŽďƚĂŝŶĞĚ�ƵƐŝŶŐ�
E��ĚŽƐĞ͕�ŐƌĞĞŶ�ŵĂŶƵƌŝŶŐ�ĂŶĚ�ƌĞƐŝĚƵĞƐ�ŝŶ�ƚŚĞ�ĮĞůĚƐ�ǁŝƚŚ�ƚŚĞ�ƐĂǀŝŶŐ�ŽĨ�
Ϯϱй�Z�&�ĂƉƉůŝĞĚ�ĨŽƌ�ĞĂĐŚ�ĐƌŽƉ͘

<ĞǇǁŽƌĚƐ͗��ƌŽƉƉŝŶŐ�ƐǇƐƚĞŵ͕�EƵƚƌŝĞŶƚ�ĞǆƉĞƌƚ͕�ZĞƐŝĚƵĞ͕���

AGRI 004

�īĞĐƚ�ŽĨ�>ĂŶĚ�hƐĞ�̂ ǇƐƚĞŵƐ�ŽŶ�̂ Žŝů�WƌŽƉĞƌƟĞƐ�ŝŶ�<ĂŶĐŚĂŶƉƵƌ�
�ŝƐƚƌŝĐƚ�ŽĨ�EĞƉĂů

Wh^W��:K^,/1͕�W��/dZ��:K^,/1͕����hZ�D�<,�E�>1

1�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�ZĂŵƉƵƌ͕ ��ŚŝƚǁĂŶ 
�ŵĂŝů͗ũŽƐŚŝƉƵƐƉĂϯϭΛŐŵĂŝů͘ĐŽŵ 

dŚĞ�ůĂŶĚ�ƵƐĞ�ƐǇƐƚĞŵƐ�ŝŶ�ĂŐƌŝĐƵůƚƵƌĞ�ůĂŶĚ�ŽĨ�<ĂŶĐŚĂŶƉƵƌ��ŝƐƚƌŝĐƚ�ŝŶĐůƵĚĞƐ�
ƌŝĐĞͲǁŚĞĂƚͲĨĂůůŽǁ͕� ƌŝĐĞͲǁŚĞĂƚͲƌŝĐĞ͕� ƌŝĐĞͬůĞŶƟůͲĨĂůůŽǁ͕� ƌŝĐĞͲǀĞŐĞƚĂďůĞͲ�
ǀĞŐĞƚĂďůĞ͕�ŶĂƟǀĞ�ŐƌĂƐƐůĂŶĚƐ�ĂŶĚ�ĂŐƌŽĨŽƌĞƐƚƌǇ͘�dŚĞ�ƐƚƵĚǇ�ĂƌĞĂ�ŝƐ�ĨĂĐŝŶŐ�
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ƚŚĞ� ƉƌŽďůĞŵƐ� ŽĨ� ĚĞĨŽƌĞƐƚĂƟŽŶ͕� ŽǀĞƌŐƌĂǌŝŶŐ͕� ƉŽŽƌ� ƐŽŝů� ŵĂŶĂŐĞŵĞŶƚ�
ĂŶĚ�ƐĞǀĞƌĞ�ĞƌŽƐŝŽŶ͘�dŚĞ�ƐƚƵĚǇ�ǁĂƐ�ƵŶĚĞƌƚĂŬĞŶ�ƚŽ�ĞǀĂůƵĂƚĞ�ƚŚĞ�ĞīĞĐƚ�
ŽĨ� ůĂŶĚ� ƵƐĞ� ƐǇƐƚĞŵƐ� ŽŶ� ƐĞůĞĐƚĞĚ� ƉŚǇƐŝĐĂů� ĂŶĚ� ĐŚĞŵŝĐĂů� ƉƌŽƉĞƌƟĞƐ͘�
�ŝīĞƌĞŶƚ� ůĂŶĚ� ƵƐĞ� ƐǇƐƚĞŵƐ� ŽĨ� �ŚŝŵĚĂƩĂ� DƵŶŝĐŝƉĂůŝƚǇ͕ � <ƌŝƐŚŶĂƉƵƌ�
DƵŶŝĐŝƉĂůŝƚǇ� ĂŶĚ� ^ŚƵŬůĂƉŚĂŶƚĂ�DƵŶŝĐŝƉĂůŝƚǇ� ŽĨ� <ĂŶĐŚĂŶƉƵƌ� �ŝƐƚƌŝĐƚ�
ǁĞƌĞ� ƚŚĞ� ƐĂŵƉůĞ� ƐŝƚĞƐ͘� &ƌŽŵ� ĞĂĐŚ� ƐĂŵƉůĞ� ƐŝƚĞ͕� ĐŽŵƉŽƐŝƚĞ� ƐŽŝů�
ƐĂŵƉůĞƐ� ǁĞƌĞ� ĐŽůůĞĐƚĞĚ� ĨƌŽŵ� Ɛŝǆ� ƚƌĞĂƚŵĞŶƚƐ� ŝŶ� ĮǀĞ� ƌĞƉůŝĐĂƟŽŶƐ� Ăƚ�
ϬͲϭϱĐŵ� ĂŶĚ� ϭϱͲϯϬĐŵ� ĚĞƉƚŚ� ĂŶĚ� ƐĞůĞĐƚĞĚ� ƐĂŵƉůĞƐ� ǁĞƌĞ� ĂŶĂůǇǌĞĚ�
ĨŽƌ� ĚŝīĞƌĞŶƚ� ƉŚǇƐŝĐĂů� ĂŶĚ� ĐŚĞŵŝĐĂů� ƉƌŽƉĞƌƟĞƐ� ŝŶ� ƐŽŝů� ĂŶĚ� ĨĞƌƟůŝǌĞƌ�
ƚĞƐƟŶŐ�ůĂďŽƌĂƚŽƌǇ�Ăƚ�^ƵŶĚĂƌƉƵƌ͕ �<ĂŶĐŚĂŶƉƵƌ͘ �dŚĞ�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�ǁĞƌĞ�
ĂŶĂůǇǌĞĚ� ƵƐŝŶŐ� ZͲƐƚƵĚŝŽ͘� ^Žŝů� ƉƌŽƉĞƌƟĞƐ� ǁĞƌĞ� ƐŝŐŶŝĮĐĂŶƚůǇ� ĂīĞĐƚĞĚ�
ďǇ� ůĂŶĚ� ƵƐĞ� ƐǇƐƚĞŵƐ͘� ^Žŝů� ĐĂƌďŽŶ� ĐŽŶƚĞŶƚ� ĂŶĚ� ƚŽƚĂů� ŶŝƚƌŽŐĞŶ� ǁĞƌĞ�
ƐŝŐŶŝĮĐĂŶƚůǇ�ŚŝŐŚĞƌ�ŝŶ�ŶĂƟǀĞ�ŐƌĂƐƐůĂŶĚƐ�ƐǇƐƚĞŵ�;Ϯϳ͘ϱϰ�ƚͬŚĂ�ĂŶĚ�Ϯ͘ϯϴ�ƚͬ
ŚĂͿ�ĂŶĚ�ůŽǁĞƐƚ�ŝŶ�ƚŚĞ�ƌŝĐĞͲǁŚĞĂƚͲĨĂůůŽǁ�ƐǇƐƚĞŵ�;ϭϱ͘ϵϯ�ƚͬŚĂ�ĂŶĚ�ϭ͘ϯϳ�ƚͬ
ŚĂͿ͘�,ŽǁĞǀĞƌ͕ �ĂǀĂŝůĂďůĞ�ƉŚŽƐƉŚŽƌƵƐ�ĐŽŶƚĞŶƚ�ǁĂƐ�ƐŝŐŶŝĮĐĂŶƚůǇ�ŚŝŐŚĞƌ�ŝŶ�
ƌŝĐĞͲǀĞŐĞƚĂďůĞͲǀĞŐĞƚĂďůĞ�ƐǇƐƚĞŵ�;ϭϮϯ͘ϴϭ�ŬŐͬŚĂͿ�ĂŶĚ�ůŽǁĞƐƚ�ŝŶ�ŶĂƟǀĞ�
ŐƌĂƐƐůĂŶĚ�ƐǇƐƚĞŵ�;ϭϰ͘Ϯϲ�ŬŐͬŚĂͿ͘�dŚĞ�ƉŽƚĂƐƐŝƵŵ�ĐŽŶƚĞŶƚ�;Ϯϭϴ͘ϲϴ�ŬŐͬŚĂͿ�
ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ŚŝŐŚĞƌ�ŝŶ�ŶĂƟǀĞ�ŐƌĂƐƐůĂŶĚ�ƐǇƐƚĞŵ�ĂŶĚ�ůŽǁĞƌ�;ϳϬ͘ϳϴ�
ŬŐͬŚĂͿ�ŝŶ�ƚŚĞ�ƌŝĐĞͬůĞŶƟůͲĨĂůůŽǁ�ůĂŶĚ�ƵƐĞ�ƐǇƐƚĞŵ͘��ƵůŬ�ĚĞŶƐŝƚǇ�ǁĂƐ�ĂůƐŽ�
ƐƚĂƟƐƟĐĂůůǇ� ĚŝīĞƌĞŶƚ� ĂƐ� ;ϭ͘Ϯϵ� ŐͬĐŵϯ� ŝŶ� ƌŝĐĞͲǁŚĞĂƚͲƌŝĐĞ� ĂŶĚ� ϭ͘ϮϮ� Őͬ
Đŵϯ� ŝŶ�ŶĂƟǀĞ�ŐƌĂƐƐůĂŶĚƐͿ͘� ^ŝŶĐĞ� ůĂŶĚ�ƵƐĞ� ƐǇƐƚĞŵƐ�ĂŶĚ�ŵĂŶĂŐĞŵĞŶƚ�
ƉƌĂĐƟĐĞƐ�ƐŝŐŶŝĮĐĂŶƚůǇ�ĂīĞĐƚ�ƐŽŝů�ƉŚǇƐŝĐĂů�ĂŶĚ�ĐŚĞŵŝĐĂů�ƉƌŽƉĞƌƟĞƐ͕�ĂŶ�
ĂƉƉƌŽƉƌŝĂƚĞ�ĂŶĚ�ƐƵƐƚĂŝŶĂďůĞ� ůĂŶĚ�ƵƐĞ�ŵĂŶĂŐĞŵĞŶƚ�ŽƉƟŽŶ� ŝŶĐůƵĚŝŶŐ�
ĐŽŶƐĞƌǀĂƟŽŶ�ƟůůĂŐĞ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ĨŽƌ�ĨĞƌƟůĞ�ĂŶĚ�ŚĞĂůƚŚǇ�ƐŽŝů͘�

<ĞǇǁŽƌĚƐ͗� >ĂŶĚ� ƵƐĞ� ƐǇƐƚĞŵ͕� WŚǇƐŝĐĂů� ƉƌŽƉĞƌƟĞƐ͕� �ŽŶƐĞƌǀĂƟŽŶĂů�
ƟůůĂŐĞ͕�'ƌĂƐƐůĂŶĚ
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AGRI 005

�ǀŝĨĂƵŶĂů� /ŶǀĞŶƚŽƌǇ� ĂŶĚ� �ŝǀĞƌƐŝƚǇ� ŝŶ� <ĂĐŚĂŶŬĂǁĂů� ZƵƌĂů�
DƵŶŝĐŝƉĂůŝƚǇ͕�EĞƉĂů

*Z�D�^,�Z�:��E^,/1͕����W�E�Z�z�E�^,�,1

1�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�
<ŝƌƟƉƵƌ͕ �<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů 

�ͲŵĂŝů͗�ďŝŽƌĂŵĞƐŚϬϬϳΛŐŵĂŝů͘ĐŽŵ

EĞƉĂů� ůŝĞƐ� ďĞƚǁĞĞŶ� ƚŚĞ� ŝŶĚŽŵĂůĂǇĂŶ� ĂŶĚ� ƉĂůĞĂƌĐƟĐ� ƌĞĂůŵƐ� ǁŝƚŚ�
ůĂŶĚƐĐĂƉĞ� ŚĞƚĞƌŽŐĞŶĞŝƚǇ� ƌĞŇĞĐƟŶŐ� ƌŝĐŚ� ďŝŽĚŝǀĞƌƐŝƚǇ� ĂŶĚ� ŚĂƌďŽƵƌ�
ĂďŽƵƚ� ϭϬ� й� ŽĨ� ƚŚĞ� ǁŽƌůĚ Ɛ͛� ďŝƌĚ� ƐƉĞĐŝĞƐ� ŝ͘Ğ͘� ϴϴϲ� ƐƉĞĐŝĞƐ� ŽĨ� ďŝƌĚƐ͘�
�ŵŽŶŐ�ƚŚĞŵ͕�ϰϮ�ƐƉĞĐŝĞƐ�ĂƌĞ�ŐůŽďĂůůǇ�ƚŚƌĞĂƚĞŶĞĚ͕�ϯϱ�ĂƌĞ�ŐůŽďĂůůǇ�ŶĞĂƌ�
ƚŚƌĞĂƚĞŶĞĚ�ĂŶĚ�ĞŝŐŚƚ�ƐƉĞĐŝĞƐ�ĂƌĞ�ƚŚŽƵŐŚƚ�ƚŽ�ďĞ�ƌĞŐŝŽŶĂůůǇ�ĞǆƟŶĐƚ͘�dŚĞ�
ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�ƚŚĞ�<ĂĐŚĂŶŬĂǁĂů�ƌƵƌĂů�ŵƵŶŝĐŝƉĂůŝƚǇ͕ �
:ŚĂƉĂ͕�ǁŚŝĐŚ�ŝŶĐůƵĚĞƐ�ƚŚĞ�ůŽǁĞƐƚ�ƉůĂĐĞ�ŽĨ�EĞƉĂů�ŶĂŵĞĚ�<ĂĐŚĂŶŬĂǁĂů�
ůǇŝŶŐ�ϱϴ�ŵ�ĂďŽǀĞ�ƚŚĞ�ŵĞĂŶ�ƐĞĂ�ůĞǀĞů͘�dŚŝƐ�ĂƌĞĂ�ŝƐ�ƉŽŽƌůǇ�ĞǆƉůŽƌĞĚ�ĂŶĚ�
ƚŚĞ�ĂǀŝĨĂƵŶĂů�ĚŝǀĞƌƐŝƚǇ�ŝƐ�ŶŽƚ�ŬŶŽǁŶ�ǇĞƚ͘�dŚƵƐ͕�ƚŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�ǁĂƐ�
ĐŽŶĚƵĐƚĞĚ���ƚŽ�ƉƌĞƉĂƌĞ�ƚŚĞ�ĐŚĞĐŬůŝƐƚ�ŽĨ�ďŝƌĚ Ɛ͛�ƐƉĞĐŝĞƐ�ĚƵƌŝŶŐ�ƚŚĞ�ǁŝŶƚĞƌ�
ƐĞĂƐŽŶ͘��ǀŝĨĂƵŶĂů� ƐƵƌǀĞǇ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ƵƐŝŶŐ�ƉŽŝŶƚ�ĐŽƵŶƚ�ŵĞƚŚŽĚ͘�
dŚƌĞĞ�ƉŽƚĞŶƟĂů�ƐŝƚĞƐ͕��ĂŐůĂŵĂƌŝ�;Ϯϲ͘ϰϯϲϵϰϰE͕�ϴϴ͘ϬϬϲϯϴϴ�Ϳ͕�'ŚĞƌĂďĂƌŝ�
;Ϯϲ͘ϰϮϭϭϭϭE͕�ϴϳ͘ϵϯϴϴϴϴ�Ϳ͕�ĂŶĚ�<ĞĐŚĂŶĂ� ;Ϯϲ͘ϯϴϰϭϲϲE͕�ϴϳ͘ϵϵϵϳϮϮ�Ϳ�
ǁĞƌĞ�ƐĞůĞĐƚĞĚ�ĨŽƌ�ƚŚĞ�ďŝƌĚ�ƐƵƌǀĞǇ͘��ůƚŽŐĞƚŚĞƌ͕ �ƚĞŶ�ƉŽŝŶƚƐ�ǁĞƌĞ�ƐĞůĞĐƚĞĚ�
ŝŶ�ƚŚĞ�ƚƌĂŶƐĞĐƚ�ŽĨ�ϭ�Ŭŵ�ĂŶĚ�ďŝƌĚƐ�ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�ĚƵƌŝŶŐ�ϴ��D�ƚŽ�ϭϭ��D�
ǁŝƚŚŝŶ�ƚŚĞ�ƌĂĚŝƵƐ�ŽĨ�ϱϬ�ŵ�ĨƌŽŵ�ĞĂĐŚ�ƉŽŝŶƚ͘��ĂŶŽŶ�;WŽǁĞƌ^ŚŽƚ�^yϰϬϬ�
/^Ϳ�ĐĂŵĞƌĂ�ǁĂƐ�ƵƐĞĚ�ĨŽƌ�ĐůŝĐŬŝŶŐ�ƚŚĞ�ƉŚŽƚŽƐ͕��ƵƐŚŶĞůů�ϭϬ�ǆ�ϰϮ�ďŝŶŽĐƵůĂƌ�
ĂŶĚ��ŝƌĚƐ�ŽĨ�EĞƉĂů�;ϮϬϭϲͿ�ǁĂƐ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ŝĚĞŶƟĮĐĂƟŽŶ�ŽĨ�ďŝƌĚƐ͘�dŚĞ�
ƐƚƵĚǇ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ĨŽƌ�ƚŚƌĞĞ�ĚĂǇƐ�ĨƌŽŵ�ϮϲƚŚ�ƚŽ�ϮϴƚŚ�:ĂŶƵĂƌǇ͕ �ϮϬϭϵ͘�
dŽƚĂů� ϭϴϲ� ŝŶĚŝǀŝĚƵĂů� ďŝƌĚƐ� ďĞůŽŶŐŝŶŐ� ƚŽ� ϰϲ� ƐƉĞĐŝĞƐ� ĂŶĚ� ϯϭ� ĨĂŵŝůŝĞƐ�
ǁĞƌĞ� ƌĞĐŽƌĚĞĚ͘��ŵŽŶŐ� ƚŚĞŵ͕�ŽŶĞ� ƐƉĞĐŝĞƐ�ǁĂƐ�'ůŽďĂůůǇ� dŚƌĞĂƚĞŶĞĚ�
sƵůŶĞƌĂďůĞ�ƐƉĞĐŝĞƐ�;>ĞƉƚŽƉƟůŽƐ�ũĂǀĂŶŝĐƵƐͿ͕�ƚǁŽ�EĂƟŽŶĂůůǇ�dŚƌĞĂƚĞŶĞĚ�
sƵůŶĞƌĂďůĞ� ƐƉĞĐŝĞƐ� ;>ĞƉƚŽƉƟůŽƐ� ũĂǀĂŶŝĐƵƐ͕��ŶĂƐƚŽŵƵƐ� ŽƐĐŝƚĂŶƐͿ� ĂŶĚ�
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ƚǁŽ�ƐƉĞĐŝĞƐ�;�ůĂŶƵƐ�ĐĂĞƌƵůĞƵƐ͕��ƚŚĞŶĞ�ďƌĂŵĂͿ�ůŝƐƚĞĚ�ŝŶ��/d�^��ƉƉĞŶĚŝǆ�
//͘��ŵŽŶŐ�ϯϭ�ĨĂŵŝůŝĞƐ͕�ƚŚĞ�ƐƉĞĐŝĞƐ�ƌŝĐŚŶĞƐƐ�ŽĨ��ŽƌǀŝĚĂĞ�ĂŶĚ��ŽůƵŵďŝĚĂĞ�
;ϰ�ƐƉĞĐŝĞƐͿ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ŚŝŐŚĞƌ�ĨŽůůŽǁĞĚ�ďǇ��ůĐĞĚŝŶŝĚĂĞ�;ϯ�ƐƉĞĐŝĞƐͿ͘�
dŚĞ�ĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ƌĞůĂƟǀĞ�ĂďƵŶĚĂŶĐĞ�ǁĞƌĞ�ĨŽƵŶĚ�ŚŝŐŚĞƌ�ĨŽƌ�DĞƐŽƉŚŽǇǆ�
ŝŶƚĞƌŵĞĚŝĂ�;/ŶƚĞƌŵĞĚŝĂƚĞ��ŐƌĞƚͿ�ŽĨ�&ĂŵŝůǇ��ƌĚĞŝĚĂĞ�ǁŝƚŚ�ǀĂůƵĞ�Ϭ͘ϮϬ�ĂŶĚ�
ϴ͘Ϭϲ�ƌĞƐƉĞĐƟǀĞůǇ�ĨŽůůŽǁĞĚ�ďǇ�dƵƌĚŽŝĚĞƐ�ƐƚƌŝĂƚƵƐ�;:ƵŶŐůĞ��ĂďďůĞƌͿ�ǁŝƚŚ�
ĚŝǀĞƌƐŝƚǇ�Ϭ͘ϭϳ�ĂŶĚ�ϱ͘ϵϭ�ƌĞůĂƟǀĞ�ĂďƵŶĚĂŶĐĞ͘�dŚĞ�ƚŽƚĂů�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ďŝƌĚƐ�
ŝŶ�ƚŚĞ�ƐƚƵĚǇ�ĂƌĞĂ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ϯ͘ϱϰ͘�,ƵŶƟŶŐ�ďŝƌĚƐ�ƵƐŝŶŐ�ĐĂƚĂƉƵůƚ͕�
ĮƐŚŝŶŐ�ďǇ�ƉŽŝƐŽŶŝŶŐ�ƚŚĞ�ƌŝǀĞƌƐ͕�ŚƵŵĂŶ�ĚŝƐƚƵƌďĂŶĐĞ͕�ƉĞƐƟĐŝĚĞƐ͕�ĐƵƫŶŐ�
ĚŽǁŶ�ŽůĚ�ƚƌĞĞƐ�ĞƚĐ�ǁĞƌĞ�ĨŽƵŶĚ�ƚŽ�ďĞ�ƚŚƌĞĂƚƐ�ĨŽƌ�ƚŚĞ�ĂǀŝĨĂƵŶĂ�ŝŶ�ƚŚĞ�
ĂƌĞĂ͘��ŽŶĚƵĐƟŶŐ�ĂǁĂƌĞŶĞƐƐ�ƉƌŽŐƌĂŵƐ�ĂŶĚ�ĞŶĨŽƌĐŝŶŐ�ƐƚƌŝĐƚ�ůĂǁ�ĂŐĂŝŶƐƚ�
ƚŚĞ�ďŝƌĚ�ŚƵŶƚĞƌƐ�ǁŽƵůĚ�ŚĞůƉ�ƚŚĞ�ĐŽŶƐĞƌǀĂƟŽŶ�ŽĨ�ĂǀŝĨĂƵŶĂ͘��

<ĞǇǁŽƌĚƐ͗��ŝǀĞƌƐŝƚǇ͕ �sƵůŶĞƌĂďůĞ͕��/d�^͕��ďƵŶĚĂŶĐĞ͕�dŚƌĞĂƚƐ

AGRI 006#

WƌŽĚƵĐƟŽŶ� �ĐŽŶŽŵŝĐƐ� ĂŶĚ� �ĞƚĞƌŵŝŶĂŶƚƐ� ŽĨ� WŽƚĂƚŽ�
WƌŽĚƵĐƟŽŶ�ŝŶ�EƵǁĂŬŽƚ͕�EĞƉĂů

͒�͘Z͘���,�>*͕�^tK��^,�Z/:�>*͒

Ύ�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�ZĂŵƉƵƌ��ŚŝƚǁĂŶ� 
�ŵĂŝů͗�ƐǁŽĚĞƐŚƌŝũĂůΛŐŵĂŝů͘ĐŽŵ

^ƚƵĚǇ� ǁĂƐ� ĐŽŶĚƵĐƚĞĚ� ĨŽƌ� ĐŽŵƉĂƌĂƟǀĞ� ĂŶĂůǇƐŝƐ� ŽĨ� ĚĞŵŽŐƌĂƉŚŝĐ͕�
ƉƌŽĚƵĐƟŽŶ� ĞĐŽŶŽŵŝĐƐ� ĂŶĚ� ĚĞƚĞƌŵŝŶĂŶƚƐ� ŽĨ� ƉŽƚĂƚŽ� ƉƌŽĚƵĐƟŽŶ�
ďĞƚǁĞĞŶ�<ĂŬĂŶŝ�ZƵƌĂů�DƵŶŝĐŝƉĂůŝƚǇ�ĂŶĚ��ŝĚƵƌ�DƵŶŝĐŝƉĂůŝƚǇ�ŽĨ�EƵǁĂŬŽƚ�
�ŝƐƚƌŝĐƚ͘� �ůƚŽŐĞƚŚĞƌ� ϭϮϬ� ƉŽƚĂƚŽ� ƉƌŽĚƵĐĞƌƐ͕� ϱϲ� ĨƌŽŵ� <ĂŬĂŶŝ� ĂŶĚ� ϲϰ�
ĨƌŽŵ� �ŝĚƵƌ� ǁĞƌĞ� ƌĂŶĚŽŵůǇ� ƐĞůĞĐƚĞĚ͘� WƌĞͲƚĞƐƚĞĚ� ƐĞŵŝͲƐƚƌƵĐƚƵƌĞĚ�
ƋƵĞƐƟŽŶŶĂŝƌĞ�ǁĂƐ�ĂĚŵŝŶŝƐƚĞƌĞĚ�ƚŽ�ƌĂŶĚŽŵůǇ�ƐĞůĞĐƚĞĚ�ĨĂƌŵĞƌƐ͘�WŽƚĂƚŽ�
ŐƌŽǁĞƌƐ� ǁĞƌĞ� ŝŶƚĞƌǀŝĞǁĞĚ� ƵƐŝŶŐ� ĨĂĐĞ� ƚŽ� ĨĂĐĞ� ŝŶƚĞƌǀŝĞǁ� ŵĞƚŚŽĚƐ�
ŝŶ��ƚŚĞ�ŵŽŶƚŚ�ŽĨ�KĐƚŽďĞƌ͕ ��ϮϬϭϴ͘��ůů�ƚŚĞ�ĚĂƚĂ�ǁĂƐ�ĞŶƚĞƌĞĚ�ŝŶƚŽ�^W^^��

�'Z/�h>dhZ���E��>/s�^dK�<
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ĂŶĚ�DŝĐƌŽƐŽŌ�ĞǆĐĞů�ĂŶĚ�ĂŶĂůǇƐŝƐ�ǁĂƐ�ĚŽŶĞ�ďǇ�ƵƐŝŶŐ�DŝĐƌŽƐŽŌ�ĞǆĐĞů͕�
^ƚĂƚĂ�ĂŶĚ�^W^^͘��ǀĞƌĂŐĞ�ƉƌŽĚƵĐƟǀŝƚǇ�ŽĨ�ƉŽƚĂƚŽ� ŝŶ� ƚŚĞ�ƌĞƐĞĂƌĐŚ�ĂƌĞĂ�
ǁĂƐ�ϭϰ͘ϲϵ�ƚŽŶ�ƉĞƌ�ŚĂ͘��ǀĞƌĂŐĞ�ĐŽƐƚ�ŽĨ�ƉƌŽĚƵĐƟŽŶ�ĂŶĚ�ƉƌŽĮƚ�ǁĂƐ�ZƐ͘�
ϴϲϭϰ͘ϲϭ� ƉĞƌ� ƌŽƉĂŶŝ� ĂŶĚ� ZƐ� ϲϬϴϯ� ƉĞƌ� ƌŽƉĂŶŝ͕� ƌĞƐƉĞĐƟǀĞůǇ͘� �ĞŶĞĮƚͲ
ĐŽƐƚ� ƌĂƟŽ� ŽĨ� ƉŽƚĂƚŽ� ƉƌŽĚƵĐƟŽŶ�ǁĂƐ� ϭ͘ϳϭ� ŝŶ� ƚŚĞ� ƐƚƵĚǇ� ĂƌĞĂ͘� /ƚ� ǁĂƐ�
ĨŽƵŶĚ�ƚŚĂƚ�ĂŶ�ŝŶĐƌĞĂƐĞ�ŝŶ�ŽƌŐĂŶŝĐ�ŵĂŶƵƌĞ�;&zD�ĂŶĚ�ƉŽƵůƚƌǇ�ŵĂŶƵƌĞͿ͕�
ƉĞƐƟĐŝĚĞ� ĂŶĚ� ƚƵďĞƌ� ďǇ� ϭϬй� ĐĂŶ� ƌĞƐƵůƚ� ŝŶ� ĂŶ� ŝŶĐƌĞĂƐĞ� ŝŶ� ŝŶĐŽŵĞ� ďǇ�
ϭ͘ϴϴй͕�ϭ͘ϵϵй�ĂŶĚ�Ϭ͘Ϭϱй͕�ƌĞƐƉĞĐƟǀĞůǇ͘�^ŝŵŝůĂƌůǇ͕ �ϭϬй�ŝŶĐƌĞĂƐĞ�ŝŶ�ůĂďŽƌ�
ĂŶĚ�ĐŚĞŵŝĐĂů�ĨĞƌƟůŝǌĞƌ�ƌĞƐƵůƚĞĚ�ŝŶ�Ϭ͘ϭй�ĂŶĚ�Ϭ͘ϱйĚĞĐƌĞĂƐĞ�ŝŶ�ŽƵƚƉƵƚ͘�
>ĂďŽƌ�ĂŶĚ�ĐŚĞŵŝĐĂů�ĨĞƌƟůŝǌĞƌ�ǁĞƌĞ�ŽǀĞƌ�ƵƟůŝǌĞĚ�ƌĞƐŽƵƌĐĞƐ�ŽŶ�ƉŽƚĂƚŽ�
ƉƌŽĚƵĐƟŽŶ͘�dŚĞ�ƉƌŽďĂďŝůŝƚǇ�ŽĨ�ĐƵůƟǀĂƟŽŶ�ŽĨ�ƉŽƚĂƚŽ�ŝŶ�ůĂƌŐĞ�ƐĐĂůĞ�ǁĂƐ�
ĨŽƵŶĚ�ƚŽ�ďĞ�ϱϲ͘ϵϮй�ŚŝŐŚĞƌ�ĨŽƌ�ƚŚŽƐĞ�ǁŝƚŚ�ĂĐĐĞƐƐ�ƚŽ�ĞǆƚĞŶƐŝǀĞ�ƐĞƌǀŝĐĞ�
ĂŶĚ�ϰϳ͘ϴϵй�ŚŝŐŚĞƌ�ĨŽƌ�ƚŚŽƐĞ�ǁŚŽ�ŚĂǀĞ�ƌĞĐĞŝǀĞĚ�ƚƌĂŝŶŝŶŐ͘�DŽƐƚ�ŽĨ�ƚŚĞ�
ĨĂƌŵĞƌƐ�ĚŝĚ�ŶŽƚ�ƵƐĞ�ŝŵƉƌŽǀĞĚ�ƐĞĞĚ͘�dŚƵƐ͕�ĚŝƐƚƌŝďƵƟŶŐ�ŝŵƉƌŽǀĞĚ�ƐĞĞĚ͕�
ƉƌŽǀŝĚŝŶŐ� ƚƌĂŝŶŝŶŐ� ĂŶĚ� ĞǆƚĞŶƐŝŽŶ� ƐĞƌǀŝĐĞƐ� ŚĞůƉ� ƚŽ� ŝŶĐƌĞĂƐĞ� ƉƌŽĮƚ� ŽĨ�
ƉŽƚĂƚŽ�ƉƌŽĚƵĐƟŽŶ�ŝŶ�EƵǁĂŬŽƚ�ĚŝƐƚƌŝĐƚ͘��ƵďůŝŶŐ�ƚŚĞ�ƵƐĞ�ŽĨ�Ăůů�ĨĂĐƚŽƌƐ�
ŽĨ�ƉƌŽĚƵĐƟŽŶ�ǁŽƵůĚ�ƌĞƐƵůƚ�ŝŶ�ϯϮ͘ϯϵй�ŝŶĐƌĞĂƐĞ�ŝŶ�ƉŽƚĂƚŽ�ƉƌŽĚƵĐƟŽŶ͘

<ĞǇǁŽƌĚƐ͗��ĞŶĞĮƚͲĐŽƐƚ�ƌĂƟŽ͕��ŽďďͲ�ŽƵŐůĂƐ�ŵŽĚĞů͕��ĞƚĞƌŵŝŶĂŶƚƐ

AGRI 007#

&ĂĐƚŽƌƐ��īĞĐƟŶŐ��ĚŽƉƟŽŶ�ŽĨ�&Ăƌŵ�DĂĐŚŝŶĞƌŝĞƐ� ŝŶ�DĂŝǌĞ�
�ŽŶĞ�ZŽůƉĂ͕�EĞƉĂů

^�Z�d�E�Z����:�>1͕�Z͘,͘�d/D/>^/E�Ϯ͕�^͘�^�W<Kd�Ϯ͕�^͘���Z�>1

1�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�ZĂŵƉƵƌ͕ ��ŚŝƚǁĂŶ͕�EĞƉĂů 
2�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŐƌŝͲ�ǆƚĞŶƐŝŽŶ�ĂŶĚ�ZƵƌĂů�^ŽĐŝŽůŽŐǇ͕��ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�

&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�ZĂŵƉƵƌ͕ ��ŚŝƚǁĂŶ͕�EĞƉĂů 
�ŵĂŝů͗�ƐĂƌĂĚďĂũĂůΛŐŵĂŝů͘ĐŽŵ

DĞĐŚĂŶŝǌĂƟŽŶ�ŚĂƐ�ďĞĞŶ�ŽŶĞ�ŽĨ� ƚŚĞ�ŵĂũŽƌ� ŝŶƚĞƌǀĞŶƟŽŶƐ� ŝŶƚƌŽĚƵĐĞĚ�

�'Z/�h>dhZ���E��>/s�^dK�<
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ŝŶ� ĂŐƌŝĐƵůƚƵƌĞ� ƚŽ� ĐŽŵŵĞƌĐŝĂůŝǌĞ� ŝƚ� ĂŶĚ� ŝŶĐƌĞĂƐĞ� ĐƌŽƉ� ƉƌŽĚƵĐƟŽŶ͘�
,ŽǁĞǀĞƌ͕ �ƚŚĞƌĞ�ĂƌĞ�ǀĂƌŝŽƵƐ�ĐŽŶƐƚƌĂŝŶƚƐ�ŽĨ�ŵĞĐŚĂŶŝǌĂƟŽŶ͘�EƵŵĞƌŽƵƐ�
ƐŽĐŝŽͲĞĐŽŶŽŵŝĐ� ĨĂĐƚŽƌƐ� ĐŽŶƚƌŝďƵƚĞ� ƚŽ� ƚŚĞ�ĂĚŽƉƟŽŶ�ĚĞĐŝƐŝŽŶ�ŽĨ� ĨĂƌŵ�
ŵĂĐŚŝŶĞƌŝĞƐ͘� dŚĞƌĞĨŽƌĞ͕� ƐƵƌǀĞǇ� ƌĞƐĞĂƌĐŚ�ǁĂƐ� ĐĂƌƌŝĞĚ� ŽƵƚ� ŝŶ�DĂƌĐŚͲ�
�Ɖƌŝů�ϮϬϭϵ�ŝŶ�ƚŚĞ�tĞƐƚĞƌŶ�ŚŝůůƐ�ŽĨ�EĞƉĂů�ƚŽ�ĮŶĚ�ŽƵƚ�ƚŚĞ�ĚĞƚĞƌŵŝŶĂŶƚƐ�
ŽĨ�ĂĚŽƉƟŽŶ�ŽĨ�ĨĂƌŵ�ŵĂĐŚŝŶĞƌŝĞƐ͘�ZŽůƉĂ�ŵƵŶŝĐŝƉĂůŝƚǇ͕ �^ƵŶŝůƐŵƌŝƟ�ƌƵƌĂů�
ŵƵŶŝĐŝƉĂůŝƚǇ͕ �ĂŶĚ�dƌŝǀĞŶŝ� ƌƵƌĂů�ŵƵŶŝĐŝƉĂůŝƚǇ�ǁĞƌĞ�ƉƵƌƉŽƐĞůǇ� ƐĞůĞĐƚĞĚ�
ĨŽƌ�ƐƚƵĚǇ�ĂƐ�ƚŚĞƐĞ�ǁĞƌĞ�ŵĂũŽƌ�ƉƌŽĚƵĐƟŽŶ�ĂƌĞĂƐ�ŽĨ�ŵĂŝǌĞ͘�dŚĞƌĞĂŌĞƌ͕ �
Ă�ƚŽƚĂů�ŽĨ�ϭϮϬ�ƐĂŵƉůĞƐ͕�ϲϬ�ĨƌŽŵ�ZŽůƉĂ�ŵƵŶŝĐŝƉĂůŝƚǇ�ĂŶĚ�ϲϬ�ĨƌŽŵ�ŽƚŚĞƌ�
ƚǁŽ�ƌƵƌĂů�ŵƵŶŝĐŝƉĂůŝƟĞƐ�ǁĞƌĞ�ƐĞůĞĐƚĞĚ�ƵƐŝŶŐ�ĐůƵƐƚĞƌ�ƌĂŶĚŽŵ�ƐĂŵƉůŝŶŐ�
ŵĞƚŚŽĚ͘�WƌŝŵĂƌǇ�ĚĂƚĂ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ďǇ�ĨĂĐĞ�ƚŽ�ĨĂĐĞ�ŝŶƚĞƌǀŝĞǁƐ�ƵƐŝŶŐ�
ƐĞŵŝͲƐƚƌƵĐƚƵƌĞĚ� ƋƵĞƐƟŽŶŶĂŝƌĞƐ͕� ĨŽĐƵƐ� ŐƌŽƵƉ� ĚŝƐĐƵƐƐŝŽŶ͕� ĂŶĚ� ŬĞǇ�
ŝŶĨŽƌŵĂŶƚ� ŝŶƚĞƌǀŝĞǁƐ͘��ŽƚŚ�ĚĞƐĐƌŝƉƟǀĞ�ĂŶĚ�ĂŶĂůǇƟĐĂů� ƐƚĂƟƐƟĐƐ�ǁĞƌĞ�
ƵƐĞĚ�ƚŽ�ĂŶĂůǇǌĞ�ƚŚĞ�ĚĂƚĂ͘�/Ŷ�ƚŚĞ�ƐƵƌǀĞǇ͕ �ϰϲ͘ϲ�ƉĞƌĐĞŶƚ�ŽĨ�ƚŚĞ�ƌĞƐƉŽŶĚĞŶƚƐ�
ǁĞƌĞ�ĨĞŵĂůĞ�ǁŚĞƌĞĂƐ�ϱϯ͘ϯ�ƉĞƌĐĞŶƚ�ŽĨ�ƚŚĞ�ƌĞƐƉŽŶĚĞŶƚƐ�ǁĞƌĞ�ŵĂůĞ͘�/ƚ�
ǁĂƐ�ĨŽƵŶĚ�ƚŚĂƚ�ƚŚĞ�ƐƚĂƚƵƐ�ŽĨ�ŵĞĐŚĂŶŝǌĂƟŽŶ�ǁĂƐ�ƉŽŽƌ�ĂŶĚ�ůŝŵŝƚĞĚ�ƚŽ�
ƚŚƌĞĞ�ĐƵůƚƵƌĂů�ŽƉĞƌĂƟŽŶƐ�ŶĂŵĞůǇ�ƟůůĂŐĞ͕�ƐŽǁŝŶŐ͕�ĂŶĚ�ƚŚƌĞƐŚŝŶŐ͘�KŶůǇ�ŝŶ�
ƚŚĞ�ĐĂƐĞ�ŽĨ�ƟůůĂŐĞ͕�ĨĂƌŵ�ŵĂĐŚŝŶĞƌŝĞƐ�ǁĞƌĞ�ĂĚŽƉƚĞĚ�ďǇ�ŵŽƌĞ�ƚŚĂŶ�ϱϬй�
ŽĨ�ƚŚĞ�ƌĞƐƉŽŶĚĞŶƚ�ĨĂƌŵĞƌƐ͘���ďŝŶĂƌǇ�ůŽŐŝƚ�ƌĞŐƌĞƐƐŝŽŶ�ŵŽĚĞů�ǁĂƐ�ƵƐĞĚ�
ƚŽ�ĮŶĚ�ŽƵƚ�ƚŚĞ�ĚĞƚĞƌŵŝŶĂŶƚƐ�ŽĨ�ĂĚŽƉƟŽŶ�ŽĨ�ĨĂƌŵ�ŵĂĐŚŝŶĞƌŝĞƐ�ǁŚŝĐŚ�
ƐŚŽǁĞĚ� ƚŚĂƚ� ŐŽǀĞƌŶŵĞŶƚ� ƐƵďƐŝĚǇ� ĂŶĚ� ŝŶǀŽůǀĞŵĞŶƚ� ŝŶ� ĐŽͲŽƉĞƌĂƟǀĞƐ�
ǁĞƌĞ�ƐŝŐŶŝĮĐĂŶƚ�Ăƚ�ϭй�ůĞǀĞů�ŽĨ�ƐŝŐŶŝĮĐĂŶĐĞ�ǁŝƚŚ�ĂŶ�ŽĚĚƐ�ƌĂƟŽ�ŽĨ�ϭϲ͘ϱ�
ĂŶĚ� ϯϮ͘ϭϮ� ƌĞƐƉĞĐƟǀĞůǇ� ǁŚĞƌĞĂƐ� ŚŽƵƐĞŚŽůĚ� ǇĞĂƌƐ� ŽĨ� ƐĐŚŽŽůŝŶŐ� ǁĂƐ�
ƐŝŐŶŝĮĐĂŶƚ�Ăƚ�ϱй�ůĞǀĞů�ŽĨ�ƐŝŐŶŝĮĐĂŶĐĞ�ǁŝƚŚ�ĂŶ�ŽĚĚƐ�ƌĂƟŽ�ŽĨ�ϭ͘Ϯϯ͘

<ĞǇǁŽƌĚƐ: &Ăƌŵ� ŵĂĐŚŝŶĞƌŝĞƐ͕� �ĚŽƉƟŽŶ͕� DĞĐŚĂŶŝǌĂƟŽŶ͕� DĂŝǌĞ�
ƉƌŽĚƵĐƟŽŶ͕�ZŽůƉĂ
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AGRI 008#

 
ZĞǀŝĞǁ�ŽŶ�DĂũŽƌ�sŝƌĂů��ŝƐĞĂƐĞƐ�ŽĨ��ƌŽƉ�WůĂŶƚƐ�ŝŶ�EĞƉĂů

͒D��E��<hD�Z/�WKh��>1͕�,/Z��<�:/�D�E�E�,�ZϮ 

1�ĞƉĂƌƚŵĞŶƚ�ŽĨ�WůĂŶƚ�WĂƚŚŽůŽŐǇ͕��ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�
hŶŝǀĞƌƐŝƚǇ͕�ZĂŵƉƵƌ͕ �EĞƉĂů͒2EĞƉĂů��ŐƌŝĐƵůƚƵƌĞ�ZĞƐĞĂƌĐŚ��ŽƵŶĐŝů͕�

<ŚƵŵĂůƚĂƌ͕ �EĞƉĂů͒

sŝƌĂů� ĚŝƐĞĂƐĞƐ� ĂƌĞ� ƚŚĞ� ŝŵƉŽƌƚĂŶƚ� ĚŝƐĞĂƐĞƐ� ŶĞǆƚ� ƚŽ� ƚŚĞ� ĨƵŶŐĂů� ĂŶĚ�
ďĂĐƚĞƌŝĂů�ĚŝƐĞĂƐĞƐ�ŝŶ�EĞƉĂů͘�dŚĞ�ŝŶĐƌĞĂƐĞ�ŝŶ�ŝŶĐŝĚĞŶĐĞ�ĂŶĚ�ƐĞǀĞƌŝƚǇ�ŽĨ�
ǀŝƌĂů�ĚŝƐĞĂƐĞƐ�ĂŶĚ�ĞŵĞƌŐĞŶĐĞ�ŽĨ�ŶĞǁ�ǀŝƌĂů�ĚŝƐĞĂƐĞƐ�ĐĂƵƐĞ�ƐŝŐŶŝĮĐĂŶƚ�
ǇŝĞůĚ�ůŽƐƐ�ŽĨ�ĚŝīĞƌĞŶƚ�ĐƌŽƉƐ�ŝŶ�EĞƉĂů͘�/Ŷ�ŽƌĚĞƌ�ƚŽ�ŬŶŽǁ�ĂďŽƵƚ�ƚŚĞ�ŵĂũŽƌ�
ǀŝƌĂů� ĚŝƐĞĂƐĞƐ� ƌĞƉŽƌƚĞĚ� ŝŶ�EĞƉĂů͕� ǀĂƌŝŽƵƐ� ůŝƚĞƌĂƚƵƌĞ� ĂŶĚ�ƉƵďůŝĐĂƟŽŶƐ�
ǁĞƌĞ�ƌĞǀŝĞǁĞĚ�ĨŽƌ�ƚŚĞ�ƉĞƌŝŽĚ�ŽĨ�ŽŶĞ�ǁĞĞŬ͘�DŽƐƚ�ŽĨ�ƚŚĞ�ƐƚƵĚŝĞƐ�ǁĞƌĞ�
ĨŽĐƵƐĞĚ� ŽŶ� ǀŝƌĂů� ĚŝƐĞĂƐĞƐ� ŽĨ� ƌŝĐĞ� ;ZŝĐĞ� ƚƵŶŐƌŽ� ǀŝƌƵƐ� ĂŶĚ� ZŝĐĞ� ĚǁĂƌĨ�
ǀŝƌƵƐͿ͕�ƚŽŵĂƚŽ�;dŽŵĂƚŽ�ůĞĂĨ�ĐƵƌů�ǀŝƌƵƐͿ�ĂŶĚ�ƉŽƚĂƚŽ�;WŽƚĂƚŽ�ǀŝƌƵƐ�y�ĂŶĚ�
WŽƚĂƚŽ�ǀŝƌƵƐ�zͿ͘�DĂŝǌĞ�ůĞĂĨ�ŇĞĐŬ�ĂŶĚ�ŵŽƐĂŝĐ�ĐĂƵƐĞĚ�ďǇ�DĂŝǌĞ�ŵŽƐĂŝĐ�
ǀŝƌƵƐ�ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�ĂƐ�ŵŝŶŽƌ�ĚŝƐĞĂƐĞƐ�ŽĨ�ŵĂŝǌĞ͘��ŝƚƌƵƐ�ƚƌŝƐƚĞǌĂ�ǀŝƌƵƐ�
ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŝŵƉŽƌƚĂŶƚ�ǀŝƌĂů�ĚŝƐĞĂƐĞƐ�ŽĨ�ĐŝƚƌƵƐ�ĨƌƵŝƚ�ŝŶ�EĞƉĂů͘�/Ŷ�ďĞĂŶƐ͕�
�ĞĂŶ�ĐŽŵŵŽŶ�ŵŽƐĂŝĐ�ǀŝƌƵƐ�ĂŶĚ�DƵŶŐďĞĂŶ�ǇĞůůŽǁ�ŵŽƐĂŝĐ�ǀŝƌƵƐ�ŚĂƐ�
ďĞĞŶ� ĨŽƵŶĚ� ƚŽ� ďĞ� ŵŽƐƚ� ƉƌĞǀĂůĞŶƚ� ǁŚŝůĞ� dŽŵĂƚŽ� ŵŽƐĂŝĐ� ǀŝƌƵƐ� ĂŶĚ�
dŽŵĂƚŽ�ůĞĂĨ�ĐƵƌů�ǀŝƌƵƐ�ĂƌĞ�ĐŽŵŵŽŶ�ŝŶ�ƚŽŵĂƚŽ�ĐƌŽƉ͘�KƚŚĞƌ�ŵĂũŽƌ�ǀŝƌĂů�
ĚŝƐĞĂƐĞƐ�ĂƌĞ�zĞůůŽǁ�ǀĞŝŶ�ŵŽƐĂŝĐ�ǀŝƌƵƐ� ŝŶ�ŽŬƌĂ͕�WĂƉĂǇĂ�ƌŝŶŐƐƉŽƚ�ǀŝƌƵƐ��
ŝŶ�WĂƉĂǇĂ͕��ƵĐƵŵďĞƌ�ŵŽƐĂŝĐ�ǀŝƌƵƐ�ŝŶ�ĐƵĐƵŵďĞƌ�ĂŶĚ�>ĂƌŐĞ��ĂƌĚĂŵŽŵ�
ĐŚŝƌŬĞ� ǀŝƌƵƐ� ĂŶĚ� �ĂƌĚĂŵŽŵ� ďƵƐŚǇ� ĚǁĂƌĨ� ǀŝƌƵƐ� ŝŶ� ůĂƌŐĞ� ĐĂƌĚĂŵŽŵ͘�
dŝƐƐƵĞ�ĐƵůƚƵƌĞ�ƚĞĐŚŶŝƋƵĞƐ�ŚĂǀĞ�ďĞĞŶ�ƵƐĞĚ�ƚŽ�ƉƌŽĚƵĐĞ�ƉƌĞͲďĂƐŝĐ�ƐĞĞĚ�
;W�^Ϳ� ŽĨ� ƉŽƚĂƚŽ� Ăƚ� EĞƉĂů� �ŐƌŝĐƵůƚƵƌĞ� ZĞƐĞĂƌĐŚ� �ŽƵŶĐŝů͕� <ŚƵŵĂůƚĂƌ�
ĂŐĂŝŶƐƚ�Ɛŝǆ�ǀŝƌĂů�ĚŝƐĞĂƐĞƐ�ŽĨ�ƉŽƚĂƚŽ͘�DŽƌĞ�ƐƚƵĚŝĞƐ�ĂƌĞ�ŶĞĞĚĞĚ�ƌĞŐĂƌĚŝŶŐ�
ŝĚĞŶƟĮĐĂƟŽŶ� ŽĨ� ƉůĂŶƚ� ǀŝƌƵƐĞƐ͕� ĚŝĂŐŶŽƐŝƐ� ŽĨ� ƚŚĞ� ƉůĂŶƚ� ǀŝƌĂů� ĚŝƐĞĂƐĞƐ͕�
ŵŽĚĞƐ�ŽĨ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ĂŶĚ�ǀŝƌĂů�ĚŝƐĞĂƐĞƐ�ŵĂŶĂŐĞŵĞŶƚ͘

<ĞǇǁŽƌĚƐ͗�WůĂŶƚ͕�sŝƌƵƐĞƐ͕�>ŽƐƐĞƐ͕�dƌĂŶƐŵŝƐƐŝŽŶ͕�EĞƉĂů
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AGRI 009#

 
dĞĐŚŶŝĐĂů��ĸĐŝĞŶĐǇ�ŽĨ��ĂƵůŝŇŽǁĞƌ�WƌŽĚƵĐƟŽŶ�ŝŶ�^ƵďƵƌď�ŽĨ�
<ĂƚŚŵĂŶĚƵ�sĂůůĞǇ͕�EĞƉĂů͗�^ƚŽĐŚĂƐƟĐ�&ƌŽŶƟĞƌ��ƉƉƌŽĂĐŚ

*�,/^D��Z�:���,�>1͕��,/D^�E�^,Z�^d,�1͕�^,/s���,�E�Z��
�,�<�>Ϯ͕�<hD�Z��K>�<,�1͕�:/��E�^,Z�^d,�3

1�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�ZĂŵƉƵƌ͕ ��ŚŝƚǁĂŶ͕�EĞƉĂů 
2�ŐƌŝĐƵůƚƵƌĂů��ĐŽŶŽŵŝĐƐ�ĂŶĚ��ŐƌŝďƵƐŝŶĞƐƐ�DĂŶĂŐĞŵĞŶƚ͕��&h 

ϯEĞƉĂů��ŐƌŝĐƵůƚƵƌĞ�ZĞƐĞĂƌĐŚ��ŽƵŶĐŝů͕�<ŚƵŵĂůƚĂƌ͕ �>ĂůŝƚƉƵƌ͕ �EĞƉĂů 
�ŵĂŝů͗�ĚĂŚĂůďŚŝƐŚŵĂƌĂũΛŐŵĂŝů͘ĐŽŵ

�ĂƵůŝŇŽǁĞƌ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵĂũŽƌ�ƐŽƵƌĐĞƐ�ŽĨ� ŝŶĐŽŵĞ�ĂŵŽŶŐ�ǀĞŐĞƚĂďůĞ�
ŐƌŽǁŝŶŐ�ĨĂƌŵĞƌƐ�ŽĨ� ƚŚĞ�ƐƵďƵƌď�ŽĨ�<ĂƚŚŵĂŶĚƵ�sĂůůĞǇ͕ �EĞƉĂů͘� /ŶĐŽŵĞ�
ĨƌŽŵ�ĐĂƵůŝŇŽǁĞƌ�ĨĂƌŵŝŶŐ�ĐĂŶ�ďĞ�ŝŶĐƌĞĂƐĞĚ�ďǇ�ŝŶĐƌĞĂƐŝŶŐ�ƚŚĞ�ůĞǀĞů�ŽĨ�
ƚĞĐŚŶŝĐĂů�ĞĸĐŝĞŶĐǇ͘�dŚĞƌĞĨŽƌĞ͕�Ă�ƐƚƵĚǇ�ǁĂƐ�ƵŶĚĞƌƚĂŬĞŶ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�
ƚŚĞ�ůĞǀĞů�ŽĨ�ƚĞĐŚŶŝĐĂů�ĞĸĐŝĞŶĐǇ�ŽĨ�ĐĂƵůŝŇŽǁĞƌ�ƉƌŽĚƵĐƟŽŶ�ŝŶ�ƐƵďƵƌďƐ�
ŽĨ�<ĂƚŚŵĂŶĚƵ�sĂůůĞǇ͕ �EĞƉĂů͘�DƵůƟƐƚĂŐĞ� ƐĂŵƉůŝŶŐ�ǁĂƐ� ĐŽŶĚƵĐƚĞĚ� ŝŶ�
ƚǁŽ� ƐƵďƵƌď� ĚŝƐƚƌŝĐƚƐ� ŶĂŵĞůǇ͕ � �ŚĂĚŝŶŐ� ĂŶĚ� <ĂǀƌĞ� ĚƵƌŝŶŐ� ƚŚĞ�ŵŽŶƚŚ�
ŽĨ� :ĂŶƵĂƌǇ� ϮϬϭϵ͘� WƌĞƚĞƐƚĞĚ� ƐĞŵŝͲƐƚƌƵĐƚƵƌĞĚ� ƋƵĞƐƟŽŶŶĂŝƌĞ� ǁĂƐ�
ĂĚŵŝŶŝƐƚĞƌĞĚ�ĂŵŽŶŐ�ϭϭϵ�ǀĞŐĞƚĂďůĞ�ŐƌŽǁŝŶŐ�ĨĂƌŵĞƌƐ͕�ϱϵ�ĨƌŽŵ��ŚĂĚŝŶŐ�
ĂŶĚ� ϲϬ� ĨƌŽŵ� <ĂǀƌĞ͘� &ĂĐĞ� ƚŽ� ĨĂĐĞ� ŝŶƚĞƌǀŝĞǁƐ� ǁĞƌĞ� ƵƐĞĚ� ƚŽ� ŽďƚĂŝŶ�
ĚĂƚĂ͘�^ƚŽĐŚĂƐƟĐ�ĨƌŽŶƟĞƌ�ƉƌŽĚƵĐƟŽŶ�ĨƵŶĐƟŽŶ�ǁĂƐ�ƵƐĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�
ƚĞĐŚŶŝĐĂů� ĞĸĐŝĞŶĐǇ� ĂŵŽŶŐ� ĐĂƵůŝŇŽǁĞƌ� ŐƌŽǁĞƌƐ͘� dŽďŝƚ� ƌĞŐƌĞƐƐŝŽŶ�
ǁĂƐ�ůĂƵŶĐŚĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ĚĞƚĞƌŵŝŶĂŶƚƐ�ŽĨ�ƚĞĐŚŶŝĐĂů�ĞĸĐŝĞŶĐǇ͘�
dŚĞ� ĞŵƉŝƌŝĐĂů� ĞǀŝĚĞŶĐĞ� ƌĞǀĞĂůĞĚ� ƚŚĂƚ� ƉĞƐƟĐŝĚĞ͕� ůĂďŽƌ� ĂŶĚ� ƐĞĞĚůŝŶŐ�
ǁĞƌĞ� ĐŽŶƚƌŝďƵƟŶŐ� ƚŽǁĂƌĚƐ� ŚŝŐŚĞƌ� ƉƌŽĚƵĐƟŽŶ� ǁŚĞƌĞĂƐ� ƚƌĂĐƚŽƌ� ĂŶĚ�
ĨĞƌƟůŝǌĞƌƐ�ǁĞƌĞ� ŶĞŐĂƟǀĞůǇ� ƌĞůĂƚĞĚ�ǁŝƚŚ� ƉƌŽĚƵĐƟŽŶ͘� dŽďŝƚ� ƌĞŐƌĞƐƐŝŽŶ�
ŵŽĚĞů�ƐŚŽǁĞĚ�ƚŚĂƚ�ƚĞĐŚŶŝĐĂů�ĞĸĐŝĞŶĐǇ�ǁĂƐ�ƉŽƐŝƟǀĞůǇ�ƌĞůĂƚĞĚ�ǁŝƚŚ�ƚŚĞ�
ƐĐŚŽŽůŝŶŐ�ŽĨ�ŚŽƵƐĞŚŽůĚ�ŚĞĂĚ͕�ŵĞŵďĞƌƐŚŝƉ�ŽĨ�ĨĂƌŵĞƌƐ͛�ŐƌŽƵƉ͕�ƚƌĂŝŶŝŶŐ�
ƌĞĐĞŝǀĞĚ� ĂŶĚ� ŵĞŵďĞƌƐŚŝƉ� ŽĨ� ĐŽŽƉĞƌĂƟǀĞƐ͘� dŚĞ� ĂǀĞƌĂŐĞ� ƚĞĐŚŶŝĐĂů�
ĞĸĐŝĞŶĐǇ�ǁĂƐ� ϲϰ͘ϯϲй� ŝŶĚŝĐĂƟŶŐ� ƚŚĞƌĞ�ǁĂƐ� ŐƌĞĂƚ� ƐĐŽƉĞ� ƚŽ� ŝŶĐƌĞĂƐĞ�
ƉƌŽĚƵĐƟŽŶ� ŽĨ� ĐĂƵůŝŇŽǁĞƌ� ǁŝƚŚ� ĂǀĂŝůĂďůĞ� ƌĞƐŽƵƌĐĞƐ� ĂŶĚ� ƚĞĐŚŶŽůŽŐǇ͘�
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KǀĞƌĂůů͕� ŽƵƌ� ƐƚƵĚǇ� ƉŽŝŶƚƐ� ŽƵƚ� ƚŚĂƚ� ĂĚŽƉƟŶŐ� ŚŝŐŚ� ǇŝĞůĚŝŶŐ� ǀĂƌŝĞƟĞƐ͕�
ĨŽůůŽǁŝŶŐ�ďĞƩĞƌ�ĐƌŽƉ�ƉƌŽƚĞĐƟŽŶ�ŵĞĂƐƵƌĞƐ͕�ĞĸĐŝĞŶƚ�ƵƟůŝǌĂƟŽŶ�ŽĨ�ůĂďŽƌ�
ĂŶĚ� ƐĞĞĚůŝŶŐ͕� ĂŶĚ�ƉƌŽǀŝĚŝŶŐ� ƚƌĂŝŶŝŶŐ�ĂŶĚ�ƉƌŽŵŽƟŶŐ� ĨĂƌŵĞƌƐ�ŐƌŽƵƉƐ�
ĂƌĞ�ĐƌƵĐŝĂů�ĨŽƌ�ĞĸĐŝĞŶƚ�ĐĂƵůŝŇŽǁĞƌ�ƉƌŽĚƵĐƟŽŶ͘

<ĞǇǁŽƌĚƐ: DƵůƟƐƚĂŐĞ� ƐĂŵƉůŝŶŐ͕� dĞĐŚŶŝĐĂů� ĞĸĐŝĞŶĐǇ͕ � WƌŽĚƵĐƟŽŶ�
ĨƵŶĐƟŽŶ

AGRI 010#

^ŽĐŝŽĞĐŽŶŽŵŝĐ��ŽŶĚŝƟŽŶ�ŽĨ�EŽŶͲĐŽŵŵĞƌĐŝĂů�'ŽĂƚ�ĨĂƌŵĞƌƐ�
ŽĨ�ZƵƉĂŶĚĞŚŝ�ĂŶĚ�WĂůƉĂ��ŝƐƚƌŝĐƚƐ͕�>ƵŵďŝŶŝ͕�EĞƉĂů

Z�:�^,�E�hW�E�1*͕�^͘�^,�,Ϯ͕�<͘�<�W,>�3

1*WĂŬůŝŚĂǁĂ��ĂŵƉƵƐ͕�/ŶƐƟƚƵƚĞ�ŽĨ��ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ��ŶŝŵĂů�^ĐŝĞŶĐĞ͕�
dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�ZƵƉĂŶĚĞŚŝ͕�EĞƉĂů

2��ĞƉĂƌƚŵĞŶƚ�ŽĨ�dŚĞƌŝŽŐĞŶŽůŽŐǇ͕�WĂŬůŝŚĂǁĂ��ĂŵƉƵƐ͕�/ŶƐƟƚƵƚĞ�ŽĨ�
�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ��ŶŝŵĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�ZƵƉĂŶĚĞŚŝ͕�

EĞƉĂů 
ϯ��sĞƚĞƌŝŶĂƌǇ�dĞĂĐŚŝŶŐ�,ŽƐƉŝƚĂů͕�WĂŬůŝŚĂǁĂ��ĂŵƉƵƐ͕�/ŶƐƟƚƵƚĞ�ŽĨ�

�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ��ŶŝŵĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�ZƵƉĂŶĚĞŚŝ͕�
EĞƉĂů

EĞƉĂů� ŝƐ� Ă� ƉƌŽŵŝƐŝŶŐ� ĞĐŽŶŽŵŝĐ� ƉůĂǇĞƌ� ŽĨ� ƚŚĞ� ,ŝŵĂůĂǇĂŶ� ƌĂŶŐĞ�
ĐŽƵŶƚƌŝĞƐ͘� DŝǆĞĚ� ĨĂƌŵŝŶŐ� ƉƌĂĐƟĐĞƐ� ĂƌĞ� ƉƌĞǀĂůĞŶƚ� ĂŶĚ� ůŝǀĞƐƚŽĐŬ�
ĐŽŶƚƌŝďƵƚĞƐ�ƐŝŐŶŝĮĐĂŶƚ�ƐŚĂƌĞ�ŝŶ�'�W͘ ��ĂƉƌŝŶĞ�ŚƵƐďĂŶĚƌǇ�ŝƐ�Ă�ƉŽƉƵůĂƌ�
ƉƌĂĐƟĐĞ� ǁŝƚŚ� ŚƵŐĞ� ƐŽĐŝŽͲĞĐŽŶŽŵŝĐ� ŝŵƉĂĐƚ͘� ZƵƉĂŶĚĞŚŝ� ĂŶĚ� WĂůƉĂ�
ĚŝƐƚƌŝĐƚƐ� ŽĨ� EĞƉĂů� ĂƌĞ� ƌĞŐĂƌĚĞĚ� ĂƐ� ƉŽĐŬĞƚ� ĂƌĞĂƐ� ĨŽƌ� ŐŽĂƚ� ĨĂƌŵŝŶŐ� ŝŶ�
WƌŽǀŝŶĐĞ�ŶŽ͘�ϱ�;>ƵŵďŝŶŝͿ͕�EĞƉĂů͘�WƌĞǀŝŽƵƐ�ƐƚƵĚŝĞƐ�ŽŶ�ƐŽĐŝŽͲĞĐŽŶŽŵŝĐ�
ĐŽŶĚŝƟŽŶƐ�ŽĨ� ĐŽŶͲĐŽŵŵĞƌĐŝĂů� ŐŽĂƚ� ĨĂƌŵĞƌƐ� ŝŶ�ZƵƉĂŶĚĞŚŝ�ĂŶĚ�WĂůƉĂ�
ĚŝƐƚƌŝĐƚƐ� ĂƌĞ� ƋƵŝƚĞ� ůŝŵŝƚĞĚ� ĂŶĚ� ĂƌĞ� ŶŽƚ� ƐƵĐĐĞƐƐĨƵů� ƚŽ� ƌĞƉƌĞƐĞŶƚ� ƚŚĞ�
ĂĐƚƵĂů�ƐĐĞŶĂƌŝŽ�ŽĨ�ĨĂƌŵĞƌƐ͘�dŚŝƐ�ƐƚƵĚǇ�ĂŝŵƐ�Ăƚ�ĚĞƚĂŝůĞĚ�ƐƚƵĚǇ�ŽĨ�ƐŽĐŝŽͲ�
ĞĐŽŶŽŵŝĐ� ƉĂƌĂŵĞƚĞƌƐ� ŽĨ� ƚŚĞƐĞ� ĚŝƐƚƌŝĐƚƐ� ĂŶĚ� ƉƌŽǀŝĚĞƐ� ŬĞǇ� ŝŶƐŝŐŚƚ� ƚŽ�
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ƉůĂŶ� ďĞƩĞƌ� ƐƚƌĂƚĞŐŝĞƐ� ƚŽ� ĂůůĞǀŝĂƚĞ� ƚŚĞ� ŵŝƐĞƌĂďůĞ� ĐŽŶĚŝƟŽŶ� ŽĨ� ĐŽŶͲ�
ĐŽŵŵĞƌĐŝĂů�ŐŽĂƚ�ĨĂƌŵĞƌƐ͘�dŽ� �ƐƚƵĚǇ� �ƚŚĞ� �ƐŽĐŝŽͲĞĐŽŶŽŵŝĐ� �ĐŽŶĚŝƟŽŶ�
ŽĨ�ŶŽŶͲĐŽŵŵĞƌĐŝĂů�ŐŽĂƚ�ĨĂƌŵĞƌƐ͕�ƉŽĐŬĞƚ�ĂƌĞĂƐ�ŽĨ�ŐŽĂƚ�ĨĂƌŵŝŶŐ�ǁĞƌĞ�
ƐĞůĞĐƚĞĚ͖� dŝŶĂŚƵ�ZƵƌĂůͲDƵŶŝĐŝƉĂůŝƚǇ� ;WĂůƉĂͿ�Θ��ĞǀĚĂŚĂ�DƵŶŝĐŝƉĂůŝƚǇ�
;ZƵƉĂŶĚĞŚŝͿ͘�WƵƌƉŽƐŝǀĞ�ƐĂŵƉůŝŶŐ�ƚĞĐŚŶŝƋƵĞ�ǁĂƐ�ĨŽůůŽǁĞĚ�ĂŶĚ�Ă�ƚŽƚĂů�
ŽĨ�ϭϭϰ�ŐŽĂƚ�ĨĂƌŵĞƌƐ�ǁĞƌĞ�ŝŶƚĞƌǀŝĞǁĞĚ͕�ϱϳ�ĨĂƌŵĞƌƐ�ĨƌŽŵ�ĞĂĐŚ�ĚŝƐƚƌŝĐƚ͘�
dŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ĚĂƚĂ� ŝŶĚŝĐĂƚĞĚ� ƚŚĂƚ�ŚŽƵƐĞŚŽůĚ�ŽǁŶĞƌƐŚŝƉ�ǁĂƐ�ŵŽƌĞ�
ŝŶ�ĨĞŵĂůĞ�ĨĂƌŵĞƌƐ�;ϱϯ͘ϬϰйͿ�ƚŽ�ŵĂůĞ�ĨĂƌŵĞƌƐ�;ϰϰ͘ϯϱйͿ͘�dŚĞ�ĂŐĞ�ƌĂŶŐĞ�
ǁĂƐ�ϰϬͲϰϵ�ǇĞĂƌƐ�;ϯϳ͘ϯϵйͿ͕�ϮϬͲϮϵ�ǇĞĂƌƐ�;ϲ͘ϬϵйͿ͘�ŝŶĚŝĐĂƟŶŐ�ƚŚĞ�ŐƌĂǀŝƚǇ�
ŽĨ�ǇŽƵƚŚ Ɛ͛�ŽƵƚŵŝŐƌĂƟŽŶ͘��ŽŽƉĞƌĂƟǀĞƐ�ĂƌĞ�ƋƵŝƚĞ�ƉŽƉƵůĂƌ�ŝŶ�EĞƉĂů�ĂŶĚ�
ƚŚŝƐ� ĮŶĚŝŶŐ� ƐƵƉƉŽƌƚƐ� ƚŚĞ� ĨĂĐƚ� ƚŚĂƚ� ϳϭ͘ϯй� ŽĨ� ƚŽƚĂů� ƐƚƵĚǇ� ƉŽƉƵůĂƟŽŶ�
ǁĞƌĞ� ŝŶǀŽůǀĞĚ� ŝŶ� ĐŽŽƉĞƌĂƟǀĞƐ� 'ŽǀĞƌŶŵĞŶƚ� ƐƵƉƉŽƌƚ� ƚŽ� ĞŶŚĂŶĐĞ�
ƉƌŽĚƵĐƟǀŝƚǇ�ƚŚƌŽƵŐŚ�ƐƵďƐŝĚŝǌĞĚ�ŝŶƉƵƚƐ�ĂŶĚ�ĞǀĞŶ�ŝŶ�ƚŚŝƐ�ƐƚƵĚǇ�ϳϱ͘ϲϱй�
ƌĞƐƉŽŶĚĞŶƚƐ�ƌĞƉŽƌƚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ŚĂĚ�ƌĞĐĞŝǀĞĚ�ŐŽǀĞƌŶŵĞŶƚĂů�ƐƵƉƉŽƌƚ͘�
dŚĞ�ŚĞƌĚ�ƐŝǌĞ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ŵĂǆŝŵƵŵ�ƉŽƉƵůĂƟŽŶ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�
ŽĨ�ϭͲϱ�ĂŶĚ�ϲͲϭϬ�ŐŽĂƚƐ�ƉĞƌ�ŚŽƵƐĞŚŽůĚ�ǁŝƚŚ�Ϯϯ͘ϴй�ĞĂĐŚ�ĂŶĚ�ϮϭͲϮϱ� ŝƐ�
ĂƐƐŽĐŝĂƚĞĚ� ǁŝƚŚ� ůŽǁĞƐƚ� ƉĞƌĐĞŶƚĂŐĞ� ;ϭϯ͘ϰйͿ͘� �ĞƐŝĚĞƐ� ŐŽĂƚ� ĨĂƌŵŝŶŐ͕�
Ϯϲ͘Ϭϵй�ŽĨ�ƌĞƐƉŽŶĚĞŶƚƐ�;ǁŝƚŚ�ĨĂŵŝůǇ�ŵĞŵďĞƌƐͿ�ǁĞƌĞ�ŝŶǀŽůǀĞĚ�ŝŶ�ůĂďŽƌ�
ǁŽƌŬƐ͕�ϮϮ͘ϲϭй�ŝŶ�ďƵƐŝŶĞƐƐ͕�ϭϮ͘Ϯй�ŝŶ�ŐŽǀĞƌŶŵĞŶƚ�ũŽďƐ͕�Ϯϲ͘ϲй�ŝŶ�ĨŽƌĞŝŐŶ�
ĞŵƉůŽǇŵĞŶƚ͘�dŚĞ�ϰϴ͘ϳй�ƌĞƐƉŽŶĚĞŶƚƐ�ďĞůŝĞǀĞĚ�ƚŚĂƚ�ĮŶĂŶĐŝĂů�ůŝŵŝƚĂƟŽŶ�
ǁĂƐ� ƚŚĞ�ŵĂũŽƌ� ĐŽŶƐƚƌĂŝŶƚ� ĨŽƌ� ŐŽĂƚ� ƉƌŽĚƵĐƟŽŶ͘� ^ƚƵĚǇ� ƐƵŐŐĞƐƚƐ� ƚŚĂƚ�
ƚŚĞ�ĐŽŶĚŝƟŽŶ�ŽĨ�ĨĂƌŵĞƌƐ� ŝŶ�ŵŝĚ�ŚŝůůƐ�ĂŶĚ�dĞƌĂŝ�ǁĂƐ�ŵĂƌŐŝŶĂů�ƚŚƵƐ�ƚŽ�
ŵŝƟŐĂƚĞ�ƚŚŝƐ͕�ŵĞĂƐƵƌĞƐ�ůŝŬĞ͕�ƉƌŽǀŝƐŝŽŶ�ŽĨ�ŐŽǀĞƌŶŵĞŶƚ�ĨƵŶĚƐ�ƚŚƌŽƵŐŚ�
ĐŽŽƉĞƌĂƟǀĞƐ͕�ǁŽƌŬƐŚŽƉƐ�ŽŶ�ƉƌŽƉĞƌ�ŐŽĂƚ�ŵĂŶĂŐĞŵĞŶƚ�ĂŶĚ�ĂůƚĞƌŶĂƟǀĞ�
ŝŶĐŽŵĞ�ŐĞŶĞƌĂƟŶŐ�ƐŽƵƌĐĞ�ƐŚŽƵůĚ�ďĞ�ƚĂŬĞŶ͘

<ĞǇǁŽƌĚƐ͗�'ŽĂƚ�ĨĂƌŵŝŶŐ͕�^ŽĐŝŽĞĐŽŶŽŵŝĐ�ĐŽŶĚŝƟŽŶ
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DŝŐƌĂƟŽŶ�ĂŶĚ��ŐƌŝĐƵůƚƵƌĞ�WƌŽĚƵĐƟŽŶ͗��ŶĂůǇƐŝƐ�ŽĨ�&ĂƌŵŝŶŐ�
�ŽŵŵƵŶŝƟĞƐ�ŝŶ�>ĂŵũƵŶŐ��ŝƐƚƌŝĐƚ͕�EĞƉĂů

^͘�<,�E�>*͕�Z͘�W�h��>

�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŐƌŝĐƵůƚƵƌĞ�ĞǆƚĞŶƐŝŽŶ�ĂŶĚ�ZƵƌĂů�^ŽĐŝŽůŽŐǇ͕�/ŶƐƟƚƵƚĞ�
ŽĨ��ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ��ŶŝŵĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�<ŝƌƟƉƵƌ͕ �

<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů

DŝŐƌĂƟŽŶ�ĐĂŶ�ŚĂǀĞ�Ă�ƉŽƐŝƟǀĞ�ĞīĞĐƚ�ŽŶ�ǇŽƵŶŐ�ƉĞŽƉůĞ�ďǇ�ŽƉĞŶŝŶŐ�ƵƉ�
ŶĞǁ�ŽƉƉŽƌƚƵŶŝƟĞƐ͕�Ă�ƌŽƵƚĞ�ƚŽ�ŚŝŐŚĞƌ�ĞĚƵĐĂƟŽŶ͕�Ă�ďĞƩĞƌ�ĂŶĚ�ƐƚĂďůĞ�
ĐĂƌĞĞƌ͕ �ĂŶĚ�ƚŚĞƌĞďǇ�ĂĚĚƌĞƐƐŝŶŐ�Ă�ĐƌƵĐŝĂů�ŝƐƐƵĞ�ŽĨ�ƵŶĞŵƉůŽǇŵĞŶƚ�ďƵƚ�
ŽŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ŝƚ�ĐĂŶ�ƌĞĚƵĐĞ�ĨĂƌŵ�ůĂďŽƌ͕ �ĂŶĚ�ĐŽŶƐĞƋƵĞŶƚůǇ�ƌĞĚƵĐĞ�
ĂŐƌŝĐƵůƚƵƌĂů� ƉƌŽĚƵĐƟŽŶ͘� �� ƚŽƚĂů� ŽĨ� ϭϮϯ� ŚŽƵƐĞŚŽůĚƐ� ĨƌŽŵ� DĂĚŚǇĂ�
EĞƉĂů�DƵŶŝĐŝƉĂůŝƚǇ�ŽĨ�>ĂŵũƵŶŐ��ŝƐƚƌŝĐƚ�ǁĞƌĞ�ƐĞůĞĐƚĞĚ�ƚŽ�ƐƚƵĚǇ�ƐŽĐŝŽͲ
ĞĐŽŶŽŵŝĐ�ƚƌĞŶĚ�ŽĨ�ƚŚĞ�ƌĞŵŝƩĂŶĐĞͲƌĞĐĞŝǀŝŶŐ�ŚŽƵƐĞŚŽůĚƐ�ĂŶĚ�ƚŚĞ�ĞīĞĐƚ�
ŽĨ�ŝŶƚĞƌŶĂƟŽŶĂů�ůĂďŽƌ�ŵŝŐƌĂƟŽŶ�ŝŶ�ĂŐƌŝĐƵůƚƵƌĂů�ĂĐƟǀŝƟĞƐ�ŵĂŶĂŐĞŵĞŶƚ͘�
WƵƌƉŽƐŝǀĞ� ƐŶŽǁďĂůů� ƐĂŵƉůŝŶŐ� ƚĞĐŚŶŝƋƵĞ� ĂŶĚ� ƐĞŵŝͲƐƚƌƵĐƚƵƌĞĚ�
ƋƵĞƐƟŽŶŶĂŝƌĞƐ� ǁĞƌĞ� ƵƐĞĚ� ƚŽ� ĐŽůůĞĐƚ� ƚŚĞ� ƉƌŝŵĂƌǇ� ŝŶĨŽƌŵĂƟŽŶ͘� dŚĞ�
ƐƚƵĚǇ�ƐŚŽǁĞĚ�ƚŚĂƚ�ŵĂũŽƌŝƚǇ�ŽĨ�ŚŽƵƐĞŚŽůĚ�ŚĞĂĚƐ�ǁĞƌĞ�ŵĂůĞ�;ϲϭйͿ�ĂŶĚ�
ƚŚĞǇ�ǁĞƌĞ� ƉƌŝŵĂƌŝůǇ� ŝŶǀŽůǀĞĚ� ŝŶ� ĂŐƌŝĐƵůƚƵƌĞ� ŽĐĐƵƉĂƟŽŶ͘� ZĞŵŝƩĂŶĐĞ�
ǁĂƐ�ƚŚĞ�ŵĂũŽƌ�ƐŽƵƌĐĞ�ŽĨ�ŝŶĐŽŵĞ�ĨŽƌ�ϭϬϬй�ŽĨ�ƚŚĞ�ŚŽƵƐĞŚŽůĚƐ�ĨŽůůŽǁĞĚ�
ďǇ� ĂŐƌŝĐƵůƚƵƌĞ� ;ϴϰ͘ϭϳйͿ͘� dŚĞ� ŵĂŝŶ� ĚĞƐƟŶĂƟŽŶ� ŽĨ� ŵŝŐƌĂŶƚ� ǁĂƐ� ŐƵůĨ�
ĐŽƵŶƚƌǇ͕ �ŝ͘Ğ͕͘�ϴϭй�ĨŽůůŽǁĞĚ�ďǇ�/ŶĚŝĂ�;ϭϲйͿ�ĂŶĚ�ϯй�ǁĞƌĞ�ŝŶ�ĚĞǀĞůŽƉĞĚ�
ĐŽƵŶƚƌŝĞƐ�ƐƵĐŚ�ĂƐ�ƚŚĞ�h<�ĂŶĚ�ƚŚĞ�h^�͘�DĂũŽƌ�ĂīĞĐƚĞĚ�ĂƌĞĂƐ�ďǇ�ŵŝŐƌĂƟŽŶ�
ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ĂŐƌŝĐƵůƚƵƌĞ�ůĂďŽƌ�ƐŚŽƌƚĂŐĞ�;ϯϮйͿ͘��ŽƌƌĞůĂƟŽŶ�ƐŚŽǁĞĚ�
ƚŚĂƚ�ƚŚĞƌĞ�ŝƐ�ŶĞŐĂƟǀĞ�ĂŶĚ�ƐŝŐŶŝĮĐĂŶƚ�ƌĞůĂƟŽŶ�ďĞƚǁĞĞŶ�ŵŝŐƌĂƟŽŶ�ĂŶĚ�
ůĂďŽƌ� ƵƐĞĚ� ;ͲϬ͘ϮϭϲΎͿ� ĂŶĚ� ĐŚĂŶŐĞ� ŝŶ� ĐƌŽƉƉŝŶŐ� ƉĂƩĞƌŶ� ;ͲϬ͘ϮϳϱΎΎͿ͘� /ƚ�
ŝŵƉůŝĞƐ�ƚŚĂƚ�ŵŝŐƌĂƟŽŶ�ůĞĂĚƐ�ƚŽ�ůĂďŽƌ�ƐŚŽƌƚĂŐĞ�ǁŚŝĐŚ�ůĞĂĚƐ�ƚŽ�ĐŚĂŶŐĞ�
ŝŶ�ĐƌŽƉƉŝŶŐ�ƉĂƩĞƌŶ͘

<ĞǇǁŽƌĚƐ͗��ŐƌŝĐƵůƚƵƌĞ͕�ZĞŵŝƩĂŶĐĞ͕�zŽƵƚŚ�ŵŝŐƌĂƟŽŶ͕�>ĂďŽƌ͕ �>ŝǀĞůŝŚŽŽĚ
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�ƐƐƐĞƐƐŵĞŶƚ� ŽĨ� ^Žŝů� YƵĂůŝƚǇ� ŽĨ� �ŐƌŝĐƵůƚƵƌĂů� >ĂŶĚ� ŝŶ�
�ŶƐŝŬŚŽůĂ�tĂƚĞƌƐŚĞĚ

^DZ/d/�<�dt�>*͕�<��/d��E,�D,�&h</͕�^,Z�z^,/���^E�d͕ �����
D�E/���,�>͕�^h^�EE����Zd͕ �,�>�E��Z/W>�z͒͒

��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�<ĂƚŚŵĂŶĚƵ�
hŶŝǀĞƌƐŝƚǇ͕��ŚƵůŝŬŚĞů͕�EĞƉĂů͒ 

�ŵĂŝů͗�ƐŵƌŝƟŬĂƚǁĂůϭϵΛŐŵĂŝů͘ĐŽŵ͒

^Žŝů� ƋƵĂůŝƚǇ� ĂƐƐĞƐƐŵĞŶƚ� ŝƐ� Ă� ǀĂůƵĂďůĞ� ƚŽŽů� ĨŽƌ� ĞǀĂůƵĂƟŶŐ� ƚŚĞ�
ƐƵƐƚĂŝŶĂďŝůŝƚǇ�ŽĨ�ƐŽŝů�ĂŶĚ� �ĐƌŽƉ� �ŵĂŶĂŐĞŵĞŶƚ� �ƉƌĂĐƟĐĞƐ͘� �dŚŝƐ� �ƐƚƵĚǇ��
ŝƐ� ŽŶĞ� ŽĨ� ƚŚĞ� ĮƌƐƚ� ĂƩĞŵƉƚƐ� ŝŶ� ůŝŶŬŝŶŐ� ƚŚĞ� ƉŚǇƐŝŽͲĐŚĞŵŝĐĂů� ĂŶĂůǇƐŝƐ�
ŽĨ� ƐŽŝů�ǁŝƚŚ� ƐŽĐŝĂů�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ĂŶĚ�ǀŝƐƵĂů�ĂŶĂůǇƐŝƐ͘�dŚĞ�ƐƚƵĚǇ�ǁĂƐ�
ĐŽŶĚƵĐƚĞĚ� ƚŽ� ĚĞƚĞƌŵŝŶĞ� ĂŶĚ� ĐŽŵƉĂƌĞ� ƚŚĞ� ƐŽŝů� ƋƵĂůŝƚǇ� ŽĨ� ŝŶƚĞŶƐŝǀĞ�
ĂŶĚ�ůĞƐƐ�ŝŶƚĞŶƐŝǀĞ�ĂŐƌŝĐƵůƚƵƌĂů�ůĂŶĚ�ŝŶ��ŶƐŝ�ŬŚŽůĂ�ǁĂƚĞƌƐŚĞĚ�ŽĨ�ĐĞŶƚƌĂů�
ŵŝĚ�ŚŝůůƐ�ŽĨ�EĞƉĂů͘��ĂƚĂ�ǁĞƌĞ�ŽďƚĂŝŶĞĚ�ďǇ�ŵĞĂŶƐ�ŽĨ�ƐĞŵŝͲƐƚƌƵĐƚƵƌĞĚ�
ŝŶƚĞƌǀŝĞǁƐ͕� ůĂďŽƌĂƚŽƌǇ� ĂŶĂůǇƐŝƐ� ĂŶĚ� ĮĞůĚ� ŽďƐĞƌǀĂƟŽŶƐ͘� dŚŝƐ� ƉĂƉĞƌ�
ĂƩĞŵƉƚƐ� ƚŽ� ĚĞƐĐƌŝďĞ� ƚŚĞ� ĨĂƌŵĞƌ Ɛ͛� ƉĞƌĐĞƉƟŽŶ� ĂďŽƵƚ� ƐŽŝů� ƋƵĂůŝƚǇ͕ �
ĂŵŽƵŶƚ� ŽĨ� ĐŚĞŵŝĐĂů� ĂŶĚ� ŽƌŐĂŶŝĐ� ĨĞƌƟůŝǌĞƌ� ĂƉƉůŝĞĚ͕� ƚŚĞ� � ŝŶĚŝĐĂƚŽƌƐ�
ƚŚĞǇ�ƵƐĞĚ�ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�ƐŽŝů�ƋƵĂůŝƚǇ�ŝŶ�ƚŚĞŝƌ�ĮĞůĚƐ�ĂŶĚ�ƉŚǇƐŝŽͲĐŚĞŵŝĐĂů�
ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�ƐŽŝů�ƵŶĚĞƌ�ŝŶƚĞŶƐŝǀĞ�ĂŶĚ�ůĞƐƐ�ŝŶƚĞŶƐŝǀĞ�ĂŐƌŝĐƵůƚƵƌĂů�ůĂŶĚ͘�
/ŶƚĞŶƐŝǀĞ�ĂŐƌŝĐƵůƚƵƌĂů�ůĂŶĚ�ŚĂĚ�ŚŝŐŚĞƌ�ďƵůŬ�ĚĞŶƐŝƚǇ�;ϭцϬ͘ϭϭ�ŵŐͬĐŵϯͿ͕�
^KD�;ϰ͘ϰϮцϭ͘ϭϯͿ͕�̂ K��;ϭ͘ϵϰцϬ͘ϱϬͿ͕�D��;ϮϬ͘ϵϭцϭϬ͘ϮϬͿ͕�Ɖ,�;ϱ͘ϯϲцϬ͘ϱϯͿ͕�
ŶŝƚƌĂƚĞ� ;Ϭ͘ϬϰцϬ͘ϬϮͿ͕� ĂǀĂŝůĂďůĞ� ƉŚŽƐƉŚŽƌƵƐ� ;ϭϬ͘ϳϳцϯ͘ϮϵͿ͕� ĂŵŵŽŶŝƵŵ�
;ϴ͘Ϯϵцϲ͘ϲϯͿ�ĂŶĚ�ĞǆĐŚĂŶŐĞĂďůĞ�ƉŽƚĂƐƐŝƵŵ�;ϭϱ͘ϵϱцϭϯ͘ϲϯͿ�ĐŽŵƉĂƌĞĚ�ƚŽ�
ůĞƐƐ�ŝŶƚĞŶƐŝǀĞ�ĂŐƌŝĐƵůƚƵƌĂů�ůĂŶĚ͘�dŚĞ�ŽǀĞƌĂůů�Ɖ,�ǀĂůƵĞƐ�ŽĨ�ďŽƚŚ�ƚŚĞ�ƐŝƚĞƐ�
ǁĞƌĞ�ŚŝŐŚůǇ�ĂĐŝĚŝĐ͘�hƐĞ�ŽĨ���W�ǁĂƐ�ĨŽƵŶĚ�ŚŝŐŚĞƌ�ƚŚĂŶ�ƚŚĞ�ƵƌĞĂ�ĂŶĚ�
ƉŽƚĂƐŚ�ŝŶ�ďŽƚŚ�ŝŶƚĞŶƐŝǀĞ�ĂŶĚ�ůĞƐƐ�ŝŶƚĞŶƐŝǀĞ�ĂŐƌŝĐƵůƚƵƌĂů�ůĂŶĚ͘

<ĞǇǁŽƌĚƐ͗�^Žŝů�ƋƵĂůŝƚǇ͕ �/ŶƚĞŶƐŝǀĞ�ĂŶĚ�ůĞƐƐ�ŝŶƚĞŶƐŝǀĞ�ĂŐƌŝĐƵůƚƵƌĂů�ůĂŶĚ͕�
WŚǇƐŝŽͲĐŚĞŵŝĐĂů�ƉĂƌĂŵĞƚĞƌƐ͕�hƌĞĂ͕���W
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,ƵŵĂŶ� ZŝŐŚƚ� ^ŝƚƵĂƟŽŶ� KĨ� EĞƉĂůŝ� DŝŐƌĂŶƚ� tŽƌŬĞƌ� ŝŶ�
DĂůĂǇƐŝĂ͗����ĂƐĞ�̂ ƚƵĚǇ�ŽĨ�̂ ĞŵĞŶǇŝŚ�/ŵŵŝŐƌĂƟŽŶ��ĞƚĞŶƟŽŶ�
�ĂŵƉ

^KD�WZ�^���>�D/�,,�E�

D/��͕�DŝĚͲtĞƐƚĞƌŶ�hŶŝǀĞƌƐŝƚǇ

DĂůĂǇƐŝĂ�ŚĂƐ�ďĞĞŶ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵĂũŽƌ�ůĂďŽƵƌ�ĚĞƐƟŶĂƟŽŶƐ�ŽĨ�ƚŚĞ�EĞƉĂůŝ�
ŵŝŐƌĂŶƚ� ǁŽƌŬĞƌƐ͘� /ƚ� ŝƐ� ŽďǀŝŽƵƐ� ƚŚĂƚ� EĞƉĂůŝ� ŵŝŐƌĂŶƚƐ� ŚĂǀĞ� ƌĞƚƵƌŶĞĚ�
ǁŝƚŚ�ƉŽƐŝƟǀĞ�ĂŶĚ�ŶĞŐĂƟǀĞ�ĞǆƉĞƌŝĞŶĐĞƐ�ĨƌŽŵ�ƚŚĞ�ĨŽƌĞŝŐŶ�ĞŵƉůŽǇŵĞŶƚ͘�
�ŵŽŶŐ�ŵĂŶǇ͕ �ŝŵŵŝŐƌĂƟŽŶ�ĚĞƚĞŶƟŽŶ�ŝƐ�ƚŚĞ�ŽŶĞ�ƚŚĂƚ�ŚĂƐ�ĂŶ�ĞǆƚĞŶƐŝǀĞ�
ĞīĞĐƚ�ďƵƚ�ŚĂƐ�ŶŽƚ�ďĞĞŶ�ĚŝƐĐƵƐƐĞĚ�ĂĚĞƋƵĂƚĞůǇ͘�dŚĞ�ƌĞƐĞĂƌĐŚ�ĂƩĞŵƉƚƐ�
ƚŽ� ĂƐƐĞƐƐ� ƚŚĞ� ŚƵŵĂŶ� ƌŝŐŚƚƐ� ƐŝƚƵĂƟŽŶ� ŽĨ� EĞƉĂůĞƐĞ� ŵŝŐƌĂŶƚ� ǁŽƌŬĞƌƐ��
ĚĞƚĂŝŶĞĚ� Ăƚ� ^ĞŵĞŶǇŝŚ� /ŵŵŝŐƌĂƟŽŶ� �ĞƚĞŶƟŽŶ� �ĂŵƉ� ŝŶ� � DĂůĂǇƐŝĂ͘��
dŚĞ� ƌĂŶĚŽŵ� ƐĂŵƉůŝŶŐ� ŵĞƚŚŽĚ� ǁĂƐ� ĂĚŽƉƚĞĚ� ƚŽ� ƐĞůĞĐƚ� ƚŚĞ� ƉĞƌƐŽŶƐ�
ŝŶƚĞƌǀŝĞǁĞĚ͘� �ŽƚŚ� ŽƉĞŶͲĞŶĚĞĚ� ĂŶĚ� ĐůŽƐĞĚͲĞŶĚĞĚ� ƋƵĞƐƟŽŶƐ� ǁĞƌĞ�
ĂƐŬĞĚ�ǁŝƚŚ�ƚŚĞ�ϭϴ�ƌĞƚƵƌŶĞĚ�ĚĞƚĂŝŶĞĞƐ�ĨƌŽŵ�DĂůĂǇƐŝĂ�ĂůŽŶŐ�ǁŝƚŚ�ƚŚĞ�
ŬĞǇ�ŝŶĨŽƌŵĂŶƚ�ŝŶƚĞƌǀŝĞǁƐ͘�dŚĞ�ĚĂƚĂ�ĐŽůůĞĐƚĞĚ�ǁĂƐ�ƚŚĞŶ�ƚĂďƵůĂƚĞĚ�ĨŽƌ�
ƚŚĞ�ƋƵĂůŝƚĂƟǀĞ�ĂŶĚ�ƋƵĂŶƟƚĂƟǀĞ�ĂŶĂůǇƐŝƐ͘�dŚĞ�ƐƚƵĚǇ�ĨŽƵŶĚ�ƚŚĞ�ƐŝƚƵĂƟŽŶ�
ŽĨ�ƚŚĞ�ĚĞƚĂŝŶĞĞ�ŵŝŐƌĂŶƚ�ǁŽƌŬĞƌƐ�Ăƚ�ĚĞƚĞŶƟŽŶ�ĐĞŶƚĞƌ�ǁĂƐ�ŝŶĂĚĞƋƵĂƚĞ�
ĂŶĚ�ƚŚĞ�ŚƵŵĂŶ�ƌŝŐŚƚƐ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ŽŌĞŶ�ĐŽŵƉƌŽŵŝƐĞĚ�ŝŶĐůƵĚŝŶŐ�
ŝŶĂĚĞƋƵĂƚĞ� ƐƵƉƉůŝĞƐ� ŽĨ� ĨŽŽĚ͕� ǁĂƚĞƌ͕ � ĂĐĐŽŵŵŽĚĂƟŽŶ͕� ƐĂŶŝƚĂƟŽŶ͕�
ĐŽŵŵƵŶŝĐĂƟŽŶ͕� ĂůŽŶŐ� ǁŝƚŚ� ƉŚǇƐŝĐĂů� ĂŶĚ� ŵĞŶƚĂů� ƚŽƌƚƵƌĞ͕� ĂĐĐĞƐƐ� ƚŽ�
ũƵƐƟĐĞ͘�dŚĞ�ŵĂŝŶ�ĐĂƵƐĞ�ŽĨ�ƚŚĞ�ĚĞƚĞŶƟŽŶ�ǁĂƐ�ŝĚĞŶƟĮĞĚ�ĂƐ�ƚŽ�ďĞ�ƚŚĞ�
ĂďƐĐŽŶĚŝŶŐ�ŽĨ�ƚŚĞ�ŵŝŐƌĂŶƚ�ǁŽƌŬĞƌƐ�ĨŽƌ�ŶŽƚ�ŐĞƫŶŐ�ƚŚĞ�ƉƌŽƉĞƌ�ƐĂůĂƌǇ�
ĂŶĚ�ǁŽƌŬ�ĂƐ�ƉƌŽŵŝƐĞĚ� ŝŶ�EĞƉĂů͘�dŚĞ�ĞƐƚĂďůŝƐŚŵĞŶƚ�ŽĨ�Ă�ŵĞĐŚĂŶŝƐŵ�
ƚŽ�ǀĞƌŝĨǇ�ƚŚĞ�ĐŽŶƚƌĂĐƚƐ�ƚŽ�ĂǀŽŝĚ�ĚĞĐĞƉƟŽŶ͕�ĐƌĞĂƟŶŐ�Ă�ŵƵƚƵĂů�ĨƵŶĚ�ƚŽ�
ƐƵƉƉŽƌƚ� ƚŚĞ� ĚĞƚĂŝŶĞĞ�ŵŝŐƌĂŶƚ�ǁŽƌŬĞƌƐ͕� ĞīĞĐƟǀĞ� ŝŵƉůĞŵĞŶƚĂƟŽŶ� ŽĨ�
ƚŚĞ�ůĂǁ�ĂŶĚ�ƉŽůŝĐǇ�ƚŚĂƚ�ĞǆŝƐƚ͕�ĂĚŚĞƌĞ�ƚŽ�ƚŚĞ�ŚƵŵĂŶ�ƌŝŐŚƚƐ�ƉƌŝŶĐŝƉůĞƐ�ŝŶ�
ŽƉĞƌĂƟŶŐ�ƚŚĞ�ŝŵŵŝŐƌĂƟŽŶ�ĚĞƚĞŶƟŽŶ͘
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&ŝĞůĚ�ZĞƐƉŽŶƐĞ�ŽĨ�tŚĞĂƚ�'ĞŶŽƚǇƉĞƐ�ƚŽ�^ƉŽƚ��ůŽƚĐŚ�ƵŶĚĞƌ�
�ŝīĞƌĞŶƚ�^ŽǁŝŶŐ��ĂƚĞƐ�Ăƚ�ZĂŵƉƵƌ͕ ��ŚŝƚǁĂŶ͕�EĞƉĂů

^�>>h�E�W�>1͕�^͘�D͘�^,Z�^d,�2͕�,͘�<͘�D�E�E�,�Z2͕�Z͘�< z͘���s2

1�ĞƉĂƌŵĞŶƚ�ŽĨ�WůĂŶƚ�WĂƚŚŽůŽŐǇ͕�&ĂĐƵůƚǇ�ŽĨ��ŐƌŝĐƵůƚƵƌĞ͕��ŐƌŝĐƵůƚƵƌĞ�
ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�ZĂŵƉƵƌ͕ ��ŚŝƚǁĂŶ͕�EĞƉĂů� 

2�ĞƉĂƌŵĞŶƚ�ŽĨ�WůĂŶƚ�WĂƚŚŽůŽŐǇ͕�&ĂĐƵůƚǇ�ŽĨ��ŐƌŝĐƵůƚƵƌĞ͕��ŐƌŝĐƵůƚƵƌĞ�
ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�ZĂŵƉƵƌ͕ ��ŚŝƚǁĂŶ͕�EĞƉĂů� 

�ŵĂŝů͗�ƌŬǇĂĚĂǀΛĂĨƵ͘ĞĚƵ͘ŶƉ

tŚĞĂƚ� ƐƉŽƚ�ďůŽƚĐŚ�ĐĂƵƐĞĚ�ďǇ��ŝƉŽůĂƌŝƐ� ƐŽƌŽŬŝŶŝĂŶĂ� ;^ĂĐĐ͘Ϳ� ŝƐ�ŽŶĞ�ŽĨ�
ƚŚĞ�ŵĂũŽƌ� ĚŝƐĞĂƐĞƐ� ŝŶ�ǁŚĞĂƚ͘� �� ĮĞůĚ� ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ� ĐŽŶĚƵĐƚĞĚ� Ăƚ�
ƉƌĞŵŝƐĞƐ�ŽĨ��ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕ �ZĂŵƉƵƌ�ƚŽ�ĞůƵĐŝĚĂƚĞ�
ƚŚĞ�ĮĞůĚ�ƌĞƐƉŽŶƐĞ�ŽĨ�ƚǁĞŶƚǇ�ǁŚĞĂƚ�ŐĞŶŽƚǇƉĞƐ�ƵŶĚĞƌ�ĚŝīĞƌĞŶƚ�ƐŽǁŝŶŐ�
ĐŽŶĚŝƟŽŶƐ�;ĞĂƌůǇ͗�ϮϱƚŚ�EŽǀĞŵďĞƌ͕ �ŶŽƌŵĂů͗�ϭϬƚŚ��ĞĐĞŵďĞƌ�ĂŶĚ�ůĂƚĞ͗�
ϮϱƚŚ��ĞĐĞŵďĞƌͿ�ƚŽ�ƐƉŽƚ�ďůŽƚĐŚ�ŝŶ�ƐƉůŝƚ�ƉůŽƚ�ĚĞƐŝŐŶ�ǁŝƚŚ�ƚŚƌĞĞ�ƌĞƉůŝĐĂƚĞƐ�
ĚƵƌŝŶŐ�ϮϬϭϳͲϮϬϭϴ͘�dŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ǀĂƌŝĂŶĐĞ�ƌĞǀĞĂůĞĚ�ŚŝŐŚůǇ�ƐŝŐŶŝĮĐĂŶƚ�
ŝŶƚĞƌĂĐƟŽŶ�;ƉфϬ͘ϬϭͿ�ďĞƚǁĞĞŶ�ƚŚĞ�ƐŽǁŝŶŐ�ĚĂƚĞƐ�ĂŶĚ�ŐĞŶŽƚǇƉĞƐ�ĨŽƌ�ƚŚĞ�
ĚŝƐĞĂƐĞ� ƉƌŽŐƌĞƐƐ͘� ,ŝŐŚĞƌ� ǇŝĞůĚ� ƉĞŶĂůƟĞƐ� ĚƵĞ� ƚŽ� ƐŝŐŶŝĮĐĂŶƚůǇ� ŚŝŐŚĞƌ�
ĚŝƐĞĂƐĞ�ƐĞǀĞƌŝƚǇ�ƵŶĚĞƌ�ůĂƚĞͲƐŽǁŶ�ǁŚĞĂƚ�ĐƌŽƉƉŝŶŐ�ǁĞƌĞ�ŽďƐĞƌǀĞĚ�ĚƵĞ�
ƚŽ�ǁĂƌŵĞƌ� ĐŽŶĚŝƟŽŶƐ� ůĂƚĞƌ� ŝŶ� ƚŚĞ� ƐĞĂƐŽŶ͘� 'ĞŶŽƚǇƉĞƐ� ǀŝǌ͕͘� E>� ϭϮϬϳ�
;ϭϲϴ͘ϱ�ĂŶĚ�ϰϭϲ͘ϳϳͿ�ĂŶĚ��>�ϰϯϰϭ�;ϭϴϱ͘ϵϳ�ĂŶĚ�ϰϮϴ͘ϴͿ�ŽƵƚƌŝǀĂůĞĚ�ŽƚŚĞƌ�
ƚĞƐƚ� ŐĞŶŽƚǇƉĞƐ� ǁŝƚŚ� ƐƵďƐƚĂŶƟĂůůǇ� ůŽǁĞƌ� ŵĞĂŶ� ĂƌĞĂ� ƵŶĚĞƌ� ĚŝƐĞĂƐĞ�
ƉƌŽŐƌĞƐƐ� ĐƵƌǀĞ� ;�h�W�Ϳ� ǀĂůƵĞƐ� ďĂƐĞĚ� ŽŶ� ŇĂŐ� ůĞĂĨ� ĂŶĚ� ƉĞŶƵůƟŵĂƚĞ�
ůĞĂĨ� ŝŶĨĞĐƟŽŶ� ĂŶĚ� ŚŝŐŚĞƌ� ǇŝĞůĚ� ;ϯ͘Ϯϯ� ĂŶĚ� ϯ͘ϬϮ� ƚͬŚĂͿ͕� ƌĞƐƉĞĐƟǀĞůǇ͘�
dŚƵƐ͕�ƚŚĞƐĞ�ĐŽƵůĚ�ďĞ�ĞīĞĐƟǀĞůǇ�ƵƟůŝǌĞĚ�ĂƐ�ƌŽďƵƐƚ�ƉƌŽŐĞŶŝƚŽƌƐ�ŝŶ�ƐƉŽƚ�
ďůŽƚĐŚ�ƌĞƐŝƐƚĂŶĐĞ�ďƌĞĞĚŝŶŐ�ƉƌŽŐƌĂŵƐ͘�KƵƌ�ĮŶĚŝŶŐƐ�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�ƚŚĞ�
ƐŝŵƵůƚĂŶĞŽƵƐ�ĂĚŽƉƟŽŶ�ŽĨ�ĞĂƌůǇ�ƐŽǁŝŶŐ�ĂŶĚ�ƌĞƐŝƐƚĂŶƚ�ǁŚĞĂƚ�ŐĞŶŽƚǇƉĞƐ�
ĐŽƵůĚ� ďĞ� Ă� ƉƌŽŵŝƐŝŶŐ� ĂŶĚ� ĞĐŽŶŽŵŝĐ� ĂǀĞŶƵĞ� ƚŽ� ƌĞĚƵĐĞ� ƚŚĞ� ĚŝƐĞĂƐĞ�
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ƉƌĞƐƐƵƌĞ�ůĞĂĚŝŶŐ�ƌĞĚƵĐĞĚ�ǇŝĞůĚ�ƉĞŶĂůƟĞƐ͘

<ĞǇǁŽƌĚƐ: ^ƉŽƚ�ďůŽƚĐŚ͕��h�W�͕�ZĞƐŝƐƚĂŶĐĞ͕�^ŽǁŝŶŐ�ĐŽŶĚŝƟŽŶƐ

AGRI 015#

�ŚĂƌĂĐƚĞƌŝǌĂƟŽŶ� ŽĨ� EĞƉĂůĞƐĞ� �ƌŽŵĂƟĐ� ĂŶĚ� ^ŚŽƌƚ� 'ƌĂŝŶ�
ZŝĐĞ��ŽůůĞĐƟŽŶ�hƐŝŶŐ��ŐƌŽͲŵŽƌƉŚŽůŽŐŝĐĂů�dƌĂŝƚƐ
*^�>KE/�d,�W�1͕��/^,Eh�Z�:�K:,�1͕�Z/d�^,�<hD�Z�z���s1͕ Z�:h�

<,�Z�>1͕��E</d�K:,�1

1�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�ZĂŵƉƵƌ͕ ��ŚŝƚǁĂŶ͕�EĞƉĂů 
�ŵĂŝů͗�ƚŚĂƉĂƐĂůŽŶŝϭϮϯΛŐŵĂŝů͘ĐŽŵ

EĞƉĂů� ŝƐ� ĞŶĚŽǁĞĚ�ǁŝƚŚ� Ă� ĚŝǀĞƌƐŝƚǇ� ŽĨ� ĂƌŽŵĂƟĐ� ĂŶĚ� ƐŚŽƌƚ� ŐƌĂŝŶ� ƌŝĐĞ�
ůĂŶĚƌĂĐĞƐ͕�ŚŽǁĞǀĞƌ͕ � �ĚĞƚĂŝůĞĚ� �ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ� �ŽĨ� � ƚŚĞƐĞ� � ůĂŶĚƌĂĐĞƐ��
ŝƐ� ůĂĐŬŝŶŐ͘� �� ĮĞůĚ� ĞǆƉĞƌŝŵĞŶƚ�ǁĂƐ� ĐŽŶĚƵĐƚĞĚ� ŝŶ� �ŐƌŽŶŽŵǇ� ĨĂƌŵ� ŽĨ�
�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ� �hŶŝǀĞƌƐŝƚǇ͕ � �ZĂŵƉƵƌ͕ � ��ŚŝƚǁĂŶ� � ĨƌŽŵ� � :ƵŶĞ��
ƚŽ� �ĞĐĞŵďĞƌ� ;ϮϬϭϴͿ� ƚŽ� ĐŚĂƌĂĐƚĞƌŝǌĞ� EĞƉĂůĞƐĞ� ĂƌŽŵĂƟĐ� ĂŶĚ� ƐŚŽƌƚ�
ŐƌĂŝŶ�ƌŝĐĞ�ĐŽůůĞĐƟŽŶ�ƵƐŝŶŐ�ĂŐƌŽͲŵŽƌƉŚŽůŽŐŝĐĂů�ƚƌĂŝƚƐ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚ�
ǁĂƐ� ĐĂƌƌŝĞĚ�ŽƵƚ� ŝŶ� ĂůƉŚĂ� ůĂƫĐĞ�ĚĞƐŝŐŶ�ǁŝƚŚ� ƚŚƌĞĞ� ƌĞƉůŝĐĂƟŽŶƐ͘� &ŝŌǇ�
ŐĞŶŽƚǇƉĞƐ�ŝŶĐůƵĚŝŶŐ�ƚǁŽ�ƌĞůĞĂƐĞĚ�ǀĂƌŝĞƟĞƐ�^ƵŐĂŶĚŚŝƚͲϭ�ĂŶĚ�^ƵŶĂƵůŽ�
^ƵŐĂŶĚŚĂ͕� ĂƐ� ĐŚĞĐŬĞĚ� ǁĞƌĞ� ƐƚƵĚŝĞĚ͘� dŚĞ� ƚǁĞŶƚǇ� ŶŝŶĞ� ƋƵĂůŝƚĂƟǀĞ�
ĂŶĚ� ƚǁĞůǀĞ� ƋƵĂŶƟƚĂƟǀĞ� ƚƌĂŝƚƐ� ƐŚŽǁĞĚ�ŵĂƌŬĞĚ� ǀĂƌŝĂƟŽŶ͕� ĞǆĐĞƉƚ� ĨŽƌ�
ƉƌĞƐĞŶĐĞ�ŽĨ�ĂƵƌŝĐůĞƐ͕� ůŝŐƵůĞ�ĂŶĚ� ƐŚĂƉĞ�ŽĨ� ůŝŐƵůĞ͘� dŚĞ� ƐĞŶƐŽƌǇ� ƚĞƐƚ�ŽĨ�
ŐƌĂŝŶ�ĂƌŽŵĂ�ƵƐŝŶŐ�ϭ͘ϳй�<K,�ƌĞǀĞĂůĞĚ�:ŚŝŶƵǁĂ�ĂƐ�ŚŝŐŚůǇ�ĂƌŽŵĂƟĐ�ǁŝƚŚ�
ĂƌŽŵĂ�ƐĐŽƌĞ�Ϯ͘ϱ͘�dŚĞ�̂ ŚĂŶŶŽŶͲǁĞĂǀĞƌ�ŝŶĚĞǆ�;,͛Ϳ�ƌĂŶŐĞĚ�ĨƌŽŵ�Ϭ�ƚŽ�Ϭ͘ϵϱ�
ǁŝƚŚ�Ă�ŵĞĂŶ�ǀĂůƵĞ�ŽĨ�Ϭ͘ϱϭ�ĨŽƌ�ƋƵĂůŝƚĂƟǀĞ�ƚƌĂŝƚƐ�ĂŶĚ�Ϭ͘ϲϳ�ƚŽ�Ϭ͘ϴϵ�ǁŝƚŚ�
ŵĞĂŶ�ǀĂůƵĞ�ŽĨ�Ϭ͘ϴϭ�ĨŽƌ�ƋƵĂŶƟƚĂƟǀĞ�ƚƌĂŝƚƐ�ŝŶĨĞƌƌŝŶŐ�ƉŚĞŶŽƚǇƉŝĐ�ĚŝǀĞƌƐŝƚǇ�
ŝŶ�ƚŚĞ�ĐŽůůĞĐƟŽŶ�ĨŽƌ�ďŽƚŚ�ƚƌĂŝƚƐ͘�dŚĞ�ŐƌĂŝŶ�ǇŝĞůĚ�ŽĨ�ƚŚƌĞĞ�ůĂŶĚƌĂĐĞƐ͕�ŝ͘Ğ͕�
�ƵĚŚŝĚĂǇĞŶͲϯ�;ϯϲϯϳ͘ϭϬϳŬŐͬŚĂͿ͕�<ĂƌŝǇĂ�<ŚĞƌĂŚĂ�;ϯϱϵϵ͘ϱϰϬŬŐͬŚĂͿ�ĂŶĚ�
<ĂƌŝǇĂ�WĂƌĞǁĂƉǁĂŬŚ�;ϯϯϰϵŬŐͬŚĂͿ�ǁĞƌĞ�ƐƵƉĞƌŝŽƌ�ĂďŽǀĞ�ƚŽ�^ƵŐĂŶĚŚŝƚͲϭ�
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;ϯϯϬϱ͘ϮϳϯŬŐͬŚĂͿ�ǁŚĞƌĞĂƐ�ĮŌĞĞŶ�ůĂŶĚƌĂĐĞƐ�ǁĞƌĞ�ƐƵƉĞƌŝŽƌ�ƚŽ�^ƵŶĂƵůŽ�
^ƵŐĂŶĚŚĂ�;ϮϰϮϭ͘ϳϰϯŬŐͬŚĂͿ͘�dŚĞ�ĮŶĚŝŶŐƐ�ƌĞƉŽƌƚĞĚ�ŝŶ�ƚŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�
ĐĂŶ�ďĞ�ƵƐĞĨƵů�ĨŽƌ�ƌŝĐĞ�ďƌĞĞĚŝŶŐ�ƉƌŽŐƌĂŵƐ�ŝŶ�EĞƉĂů͘

<ĞǇǁŽƌĚƐ͗� �ŚĂƌĂĐƚĞƌŝǌĂƟŽŶ͕� �ƌŽŵĂƟĐ͕� ^ŚŽƌƚ� ŐƌĂŝŶ͕� ZŝĐĞ͕� �ŐƌŽͲ�
ŵŽƌƉŚŽůŽŐŝĐĂů�ƚƌĂŝƚƐ
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TECHNICAL 
PRESENTATIONS
tĂƚĞƌ�ĂŶĚ�tĞƚůĂŶĚƐ

# represents the poster presentation
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WATE 001

^ĞĂƐŽŶĂů� sĂƌŝĂƟŽŶ� ŽĨ�DĂũŽƌ� /ŽŶƐ� ŝŶ� 'ŚŽĚĂŐŚŽĚŝ� >ĂŬĞ͕� Ă�
ZĂŵƐĂƌ�ƐŝƚĞ�ŝŶ�tĞƐƚĞƌŶ�EĞƉĂů

Z/d���,�dd�1*͕�^,Z/:��dh>��,�ZϮ͕��/<^,z��Z�'D/3͕��^DZ/d/�
'hZhE'Ϯ͕�Z�:�E�Z��:K^,/1͕�����D�E/���,�>Ϯ͕�E�E/�Z�hdϮ͕�

<hDh��Z�:�<�&>�Ϯ͕�Z��/E�Z��<�z�^d�,�4͕��Z�,�E��WZ�^��ϱ͕�
>�<,�E�Z��dZ/W�d,��ϲ͕��,,�dZ��D�E/�^,�ZD�3 

 

1�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŚĞŵŝĐĂů�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�<ĂƚŚŵĂŶĚƵ�
hŶŝǀĞƌƐŝƚǇ 

2�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�<ĂƚŚŵĂŶĚƵ�
hŶŝǀĞƌƐŝƚǇ 

ϯ�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů ^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�
<ŝƌƟƉƵƌ͕ �<ĂƚŚŵĂŶĚƵ 

ϰ�ĞƉĂƌƚŵĞŶƚ�ŽĨ�DĂƚŚĞŵĂƟĐƐ͕�<ĂƚŚŵĂŶĚƵ�hŶŝǀĞƌƐŝƚǇ 
5�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŽŽůŽŐǇ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ 

ϲ^ƚĂƚĞ�<ĞǇ�>ĂďŽƌĂƚŽƌǇ�ŽĨ��ƌǇŽƐƉŚĞƌŝĐ�^ĐŝĞŶĐĞ͕�EŽƌƚŚǁĞƐƚ�/ŶƐƟƚƵƚĞ�ŽĨ�
�ĐŽͲ�ŶǀŝƌŽŶŵĞŶƚ�ĂŶĚ�ZĞƐŽƵƌĐĞƐ͕��ŚŝŶĞƐĞ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ

tĞƚůĂŶĚƐ�ĂƌĞ�ƚŚĞ�ŵŽƐƚ�ĚŝǀĞƌƐĞ�ĞĐŽƐǇƐƚĞŵƐ�ŝŶ�ƚŚĞ�ǁŽƌůĚ�ƚŚĂƚ�ƉƌŽǀŝĚĞ�
ƵŶŝƋƵĞ�ĞĐŽůŽŐŝĐĂů� ĨƵŶĐƟŽŶƐ�ĂŶĚ�ĞĐŽŶŽŵŝĐ�ǀĂůƵĞƐ͘�'ŚŽĚĂŐŚŽĚŝ� >ĂŬĞ�
ĐŽŵƉůĞǆ� ŝƐ� ƚŚĞ� ďŝŐŐĞƐƚ� ŝŶƚĞƌĐŽŶŶĞĐƚĞĚ� ŶĂƚƵƌĂů� ůĂŬĞ� ƐǇƐƚĞŵ� ŝŶ� ƚŚĞ�
ǁĞƐƚĞƌŶ�ƚĞƌĂŝ�ŽĨ�EĞƉĂů�ǁŚŝĐŚ�ǁĂƐ�ĚĞƐŝŐŶĂƚĞĚ�ĂƐ�ZĂŵƐĂƌ�^ŝƚĞ�ŝŶ��ƵŐƵƐƚ�
ϮϬϬϯ͘���ƐĞĂƐŽŶĂů�ĐŽŵƉĂƌĂƟǀĞ�ƐƚƵĚǇ�ŽĨ�ƉŚǇƐŝĐŽͲ�ĐŚĞŵŝĐĂů�ƉĂƌĂŵĞƚĞƌƐ�
ŽĨ�ůĂŬĞ�'ŚŽĚĂŐŚŽĚŝ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�:ĂŶƵĂƌǇ�ϮϬϭϵ�;tŝŶƚĞƌ�ƐĞĂƐŽŶͿ�
ĂŶĚ�DĂǇ� ϮϬϭϵ� ;WƌĞͲŵŽŶƐŽŽŶ� ƐĞĂƐŽŶͿ͕� ǁŝƚŚ� ƐƉĞĐŝĂů� ĨŽĐƵƐ� ŽŶ�ŵĂũŽƌ�
ŝŽŶƐ� ;EĂн͕� <н͕� �ĂϮн͕�DŐϮн͕� E,ϰ

н͕� ,�Kϯ
Ͳ͕ SOϰ

ϮͲ͕� EKϯ
Ͳ͕� EKϮ

Ͳ͕� �ůͲ͕� &ͲͿ͘� � dŚĞ�
ĂŶĂůǇƐŝƐ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ďǇ�ŝŽŶ�ĐŚƌŽŵĂƚŽŐƌĂƉŚǇ͕ �ƟƚƌĂƟŽŶ͕�ĂŶĚ�ĚŝƌĞĐƚ�
ŵĞĂƐƵƌĞŵĞŶƚ� ƵƐŝŶŐ� ƉƌŽďĞƐ͘� dŚĞ� ƌĞƐƵůƚ� ƐŚŽǁĞĚ� ƚŚĂƚ� ǀĂůƵĞƐ� ŽĨ� ƚŚĞ�
ŵŽƐƚ� ŽĨ� ƚŚĞ� ƉĂƌĂŵĞƚĞƌƐ� ĞǀĂůƵĂƚĞĚ� ŽŶƐŝƚĞ� ůŝŬĞ� ƚĞŵƉĞƌĂƚƵƌĞ͕� Ɖ,͕� ��͕�
d�^�ĂƌĞ�ŚŝŐŚĞƌ�ŝŶ�ƚŚĞ�ƉƌĞͲŵŽŶƐŽŽŶ�ƐĞĂƐŽŶ�ƚŚĂŶ�ŝŶ�ǁŝŶƚĞƌ�ǁŚĞƌĞĂƐ��K�
ĞǆŚŝďŝƚĞĚ�ƚŚĞ�ŽƉƉŽƐŝƚĞ�ƚƌĞŶĚ͘�̂ ŝŵŝůĂƌůǇ͕ �ĐĂůĐŝƵŵ�ĂŶĚ�ďŝĐĂƌďŽŶĂƚĞ�ĂƌĞ�ƚŚĞ�
ŵŽƐƚ�ĚŽŵŝŶĂƟŶŐ�ŝŽŶƐ�ŝŶ�ďŽƚŚ�ƚŚĞ�ƐĞĂƐŽŶƐ�ǁŚŝĐŚ�ĐĂŶ�ďĞ�ĞǆƉůĂŝŶĞĚ�ďǇ�
ƚŚĞ�ŝŶŇƵĞŶĐĞ�ŽĨ�ĐĂƌďŽŶĂƚĞ�ǁĞĂƚŚĞƌŝŶŐ͘��ĂůĐŝƵŵ͕�ƐŽĚŝƵŵ͕�ŵĂŐŶĞƐŝƵŵ͕�
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WŽƚĂƐƐŝƵŵ͕� ĐŚůŽƌŝĚĞ͕� ŶŝƚƌĂƚĞ͕� ŶŝƚƌŝƚĞ͕� ŇƵŽƌŝĚĞ� ƐŚŽǁ� ƌĞůĂƟǀĞůǇ� ŚŝŐŚ�
ĐŽŶĐĞŶƚƌĂƟŽŶ� ŝŶ� ƚŚĞ� ƉƌĞͲŵŽŶƐŽŽŶ� ƐĞĂƐŽŶ� ǁŚŝůĞ� ĂŵŵŽŶŝƵŵ� ŝƐ�
ĚĞĐƌĞĂƐĞĚ�ŝŶ�ƉƌĞͲŵŽŶƐŽŽŶ�ƐĞĂƐŽŶ�ĂƐ�ĐŽŵƉĂƌĞĚ�ƚŽ�ǁŝŶƚĞƌ�ƐĞĂƐŽŶ͘�dŚĞ�
ŝŶĐƌĞĂƐĞĚ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ŽĨ�ŝŽŶƐ�ŝŶ�ƉƌĞͲŵŽŶƐŽŽŶ�ŚĂǀĞ�ďĞĞŶ�ĞǆƉĞĐƚĞĚ�
ĨŽƌ� Ă� ŶƵŵďĞƌ� ŽĨ� ƌĞĂƐŽŶƐ� ƐƵĐŚ� ĂƐ� ĞǀĂƉŽƌĂƟǀĞ� ĞŶƌŝĐŚŵĞŶƚ� ĂŶĚ� ůŽŶŐ�
ƌĂŶŐĞ�ƚƌĂŶƐƉŽƌƚ�ƚŚƌŽƵŐŚ�ĚƌǇ�ĚĞƉŽƐŝƟŽŶ͘

<ĞǇǁŽƌĚƐ:� tĞƚůĂŶĚ͕� /ŽŶƐ͕� >ŽŶŐ� ƌĂŶŐĞ� ƚƌĂŶƐƉŽƌƚ͕� 'ŚŽĚĂŐŚŽĚŝ� >ĂŬĞ͕�
ZĂŵƐĂƌ�ƐŝƚĞ

WATE 002

�ĐŽůŽŐŝĐĂů��ƐƐĞƐƐŵĞŶƚ�ŽĨ��ĂŐŵĂƟ�ZŝǀĞƌ�^ǇƐƚĞŵ

^,Z/^d/�^,Z�^d,�1 ͕����W�E�Z�z�E�^,�, 
 

�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�'ŽůĚĞŶŐĂƚĞ�/ŶƚĞƌŶĂƟŽŶĂů�
�ŽůůĞŐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ

�ĂŐŵĂƟ� ZŝǀĞƌ͕ � � ĂůƚŚŽƵŐŚ� ďĞŝŶŐ� ƚŚĞ� ŚŽůǇ� ƌŝǀĞƌ� ĂŶĚ� ƚŚĞ�ŵĂŝŶ� ƐŽƵƌĐĞ����
ŽĨ�ǁĂƚĞƌ� ĨŽƌ�ĚŽŵĞƐƟĐ͕� ŝƌƌŝŐĂƟŽŶ�ĂŶĚ� ŝŶĚƵƐƚƌŝĂů� ƵƐĞƐ� ĨŽƌ�<ĂƚŚŵĂŶĚƵ�
ƉĞŽƉůĞ͕� ŝƚ� ŝƐ� ƵŶĚĞƌ� ƉƌĞƐƐƵƌĞ� ĚƵĞ� ƚŽ� ƉŽƉƵůĂƟŽŶ� ŐƌŽǁƚŚ͕� ŚĂƉŚĂǌĂƌĚ�
ƵƌďĂŶŝǌĂƟŽŶ͕� ŚƵŵĂŶ� ĂĐƟǀŝƟĞƐ� ĂŶĚ� ǀĂƌŝŽƵƐ� ŽƚŚĞƌ� ƐƚƌĞƐƐŝŶŐ� ĨĂĐƚŽƌƐ͘�
dŚĞ� ƐƚƵĚǇ� ǁĂƐ� ĐŽŶĚƵĐƚĞĚ� ŝŶ� ϭϰ� ƐŝƚĞƐ� ŝŶ� ƉƌĞͲŵŽŶƐŽŽŶ� ƐĞĂƐŽŶ� ĨƌŽŵ�
^ŚŝǀĂƉƵƌŝ� ĚĂŵ� ƚŽ� WŚĂƌƉŝŶŐ͘� dŚĞ� ĞĐŽůŽŐŝĐĂů� ƌŝǀĞƌ�ǁĂƚĞƌ� ƋƵĂůŝƚǇ� ĐůĂƐƐ�
ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ĐĂůĐƵůĂƟŶŐ�'Z^ďŝŽƐ��^Wd�ĂŶĚ�ǁĂƐ�ǀĞƌŝĮĞĚ�ƵƐŝŶŐ�ĮĞůĚ�
ƐĐƌĞĞŶŝŶŐ� ƉƌŽƚŽĐŽů͘�tĂƚĞƌ� ƋƵĂůŝƚǇ�ŵĂƉ�ǁĂƐ� ƉƌĞƉĂƌĞĚ� ďĂƐĞĚ� ŽŶ� ƚŚĞ�
ƌŝǀĞƌ�ǁĂƚĞƌ�ƋƵĂůŝƚǇ�ĐůĂƐƐ͘���ƚŽƚĂů�ŽĨ�Ϯϴ�ĨĂŵŝůŝĞƐ�ŽĨ�ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ�
ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�ŝŶ�ƚŚĞ�ƐƚƵĚǇ͘�,ŝŐŚ�ĚŝǀĞƌƐŝƚǇ�ŽĨ�ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ�ǁĞƌĞ�
ƌĞĐŽƌĚĞĚ� ŝŶ� ƵƉƐƚƌĞĂŵ� ƐĞĐƟŽŶ� ŚĂǀŝŶŐ� ƌŝǀĞƌ� ǁĂƚĞƌ� ƋƵĂůŝƚǇ� ĐůĂƐƐ� /͘�Ɛ��
ƚŚĞ� ƌŝǀĞƌ�ŇŽǁ�ĚŽǁŶƐƚƌĞĂŵ� ŝŶ� ƚŚĞ� ƐĞŵŝͲƵƌďĂŶ�ĂŶĚ�ƵƌďĂŶ�ĂƌĞĂƐ͕� ƚŚĞ�
ĚŝǀĞƌƐŝƚǇ� ŽĨ�ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ� ĚĞĐƌĞĂƐĞƐ͕�ǁŝƚŚ� ƐŽŵĞ� ƐŝƚĞƐ�ǁŝƚŚ� ŶŽ�
ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ�ƌĞƐƵůƟŶŐ�ŝŶ�ƌŝǀĞƌ�ǁĂƚĞƌ�ƋƵĂůŝƚǇ�ĐůĂƐƐ�s͘ �dǁŽ�ƐŝƚĞƐ�
ǁĞƌĞ� ĐĂƚĞŐŽƌŝǌĞĚ� ĂƐ� ƌŝǀĞƌ� ǁĂƚĞƌ� ƋƵĂůŝƚǇ� ĐůĂƐƐ� /͕� ǁŚĞƌĞĂƐ� ŶŝŶĞ� ƐŝƚĞƐ�
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ǁĞƌĞ�ĐĂƚĞŐŽƌŝǌĞĚ�ĂƐ�ĐůĂƐƐ�s͘ �/Ŷ�ĂĚĚŝƟŽŶ͕�Ă�ƚŽƚĂů�ŽĨ�ϭϮ�ƉŚǇƐŝĐŽͲĐŚĞŵŝĐĂů�
ƉĂƌĂŵĞƚĞƌƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ� ƚŽ� ƐƵƉƉŽƌƚ� ƚŚĞ� ĞĐŽůŽŐŝĐĂůůǇ� ĚĞƚĞƌŵŝŶĞĚ�
ǁĂƚĞƌ�ƋƵĂůŝƚǇ�ĐůĂƐƐĞƐ͘�^ŝƚĞƐ�ǁŝƚŚ�ǁĂƚĞƌ�ƋƵĂůŝƚǇ�ĐůĂƐƐ�s�ǁĞƌĞ�ĨŽƵŶĚ�ƚŽ�
ŚĂǀĞ�ůŽǁ�ĚŝƐƐŽůǀĞĚ�ŽǆǇŐĞŶ�ǁŝƚŚ�ŚŝŐŚ�ŝŶƚĞŶƐŝƚǇ�ŽĨ�ƐƚƌĞƐƐŽƌƐ�ǁŚŝůĞ�ƐŽŵĞ�
ƐŝƚĞƐ�ǁŝƚŚ�ǌĞƌŽ�ĚŝƐƐŽůǀĞĚ�ŽǆǇŐĞŶ͘��ĂŶŽŶŝĐĂů��ŽƌƌĞƐƉŽŶĚĞŶĐĞ�ĂŶĂůǇƐŝƐ�
ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƌĞůĂƟŽŶ�ďĞƚǁĞĞŶ�ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞ�
ĂƐƐĞŵďůĂŐĞƐ�ĂŶĚ�ƉŚǇƐŝĐŽͲĐŚĞŵŝĐĂů�ƉĂƌĂŵĞƚĞƌƐ�ƚŚĂƚ�ƐŚŽǁĞĚ�ĚŝƐƐŽůǀĞĚ�
ŽǆǇŐĞŶ͕� ĐŚůŽƌŝĚĞ� ĂŶĚ� ƚĞŵƉĞƌĂƚƵƌĞ� ĂƐ� ƐŝŐŶŝĮĐĂŶƚ� ĞŶǀŝƌŽŶŵĞŶƚĂů�
ǀĂƌŝĂďůĞƐ� ŝŶŇƵĞŶĐŝŶŐ� ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞ� ĂƐƐĞŵďůĂŐĞƐ� ŝŶ� ƚŚĞ� ƌŝǀĞƌ͘ �
sĂƌŝŽƵƐ�ƐŽƵƌĐĞƐ�ŽĨ�ƐƚƌĞƐƐŽƌƐ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƚŚĞ�ĚĞŐƌĂĚĂƟŽŶ�ŽĨ�ƌŝǀĞƌ�
ǁĂƚĞƌ�ƋƵĂůŝƚǇ�ǁĞƌĞ�ĂůƐŽ�ŝĚĞŶƟĮĞĚ͘

<ĞǇǁŽƌĚƐ͗� DĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ͕� tĂƚĞƌ� ƋƵĂůŝƚǇ� ŵĂƉ͕� ZĞƐƚŽƌĂƟŽŶ͕�
^ĐƌĞĞŶŝŶŐ�ƉƌŽƚŽĐŽů͕��ŽŶĐĞƉƚƵĂů�ĨƌĂŵĞǁŽƌŬ

WATE 003

�ĞƚĞƌŵŝŶŝŶŐ� ƚŚĞ� ZĞůĂƟŽŶƐŚŝƉ� �ĞƚǁĞĞŶ� �ĞŶƚŚŝĐ�
DĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞ� �ŽŵŵƵŶŝƚǇ� �ŽŵƉŽƐŝƟŽŶ� ĂŶĚ� tĂƚĞƌ�
>ĞǀĞů�&ůƵĐƚƵĂƟŽŶ�ŝŶ�tĞƚůĂŶĚƐ͕�EĞƉĂů

͒^hE/d��^,Z�^d,�1*͕����W�E�Z�z�E�^,�,1͕�Z�D���s/�d��,�DK�
^,�,Ϯ͕�d�Ez���KK�z3͕�^h^�E��h��z3

1�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�
hŶŝǀĞƌƐŝƚǇ͕�EĞƉĂů 

2�ƋƵĂƟĐ��ĐŽůŽŐǇ��ĞŶƚƌĞ͕�<ĂƚŚŵĂŶĚƵ�hŶŝǀĞƌƐŝƚǇ͕��ŚƵůŝŬŚĞů͕�
EĞƉĂů 

ϯ�ŽŵŵŽŶǁĞĂůƚŚ�^ĐŝĞŶƟĮĐ�ĂŶĚ�/ŶĚƵƐƚƌŝĂů�ZĞƐĞĂƌĐŚ�KƌŐĂŶŝƐĂƟŽŶ�
;�^/ZKͿ͕��ƵƐƚƌĂůŝĂ

tĂƚĞƌ�ůĞǀĞů�ŇƵĐƚƵĂƟŽŶƐ�ŝŶŇƵĞŶĐĞ�ƚŚĞ�ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞ�ĐŽŵŵƵŶŝƚǇ͖�
ĂīĞĐƚ�ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ĨƵŶĐƟŽŶ�ŽĨ�ĂƋƵĂƟĐ�ĞĐŽƐǇƐƚĞŵƐ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞƌĞ�
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ŝƐ�Ă�ůĂĐŬ�ŽĨ�ďĞƩĞƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽŶ�ŚŽǁ�ƚŚĞ�ǁĂƚĞƌ�ůĞǀĞů�ŇƵĐƚƵĂƟŽŶƐ�
ĂīĞĐƚ� ƐƚƌƵĐƚƵƌĞ� �ĂŶĚ� � ĐŽŵƉŽƐŝƟŽŶ� �ŽĨ� �ďĞŶƚŚŝĐ� �ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ��
ŝŶ� ƚƌŽƉŝĐĂů� ƐŚĂůůŽǁ�ǁĞƚůĂŶĚƐ͕� EĞƉĂů͘� ,ĞƌĞ͕� ǁĞ� ĂŝŵĞĚ� ƚŽ� ĂƐƐĞƐƐ� ƚŚĞ�
ĐŚĂŶŐĞƐ� ŝŶ� ďĞŶƚŚŝĐ� ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ� ĐŽŵŵƵŶŝƚǇ� ĚĞƐĐƌŝƉƚŽƌƐ� ĂŶĚ�
ŝĚĞŶƟĨǇ� ŝŶĚŝĐĂƚŽƌ� ƚĂǆĂ� ŝŶ� ƌĞƐƉŽŶƐĞ� ƚŽ� ǁĂƚĞƌ� ůĞǀĞů� ŇƵĐƚƵĂƟŽŶƐ͘� dŚĞ�
ƐƚƵĚǇ�ǁĂƐ� ĐŽŶĚƵĐƚĞĚ� ŝŶ� ϰ�ǁĞƚůĂŶĚƐ� ŽĨ� <ŽƐŚŝdĂƉƉƵ�tŝůĚůŝĨĞ� ZĞƐĞƌǀĞ�
ĐŽǀĞƌŝŶŐ�ŽŶĞ�ĂŶŶƵĂů�ĐǇĐůĞ�ŽĨ� �ǁĂƚĞƌ� � ůĞǀĞů� �ŇƵĐƚƵĂƟŽŶƐ͘� ��ůƚŽŐĞƚŚĞƌ�
ϲϰ� ůŝƩŽƌĂů� ďĞŶƚŚŝĐ� ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ� ƐĂŵƉůĞƐ͕� Ϯϳ� ĞŶǀŝƌŽŶŵĞŶƚĂů�
ǀĂƌŝĂďůĞƐ� ĂŶĚ� ǁĞĞŬůǇ� ǁĂƚĞƌ� ůĞǀĞů� ĚĂƚĂ� ǁĞƌĞ� ĐŽůůĞĐƚĞĚ͘� dŚĞ� ƐƚƵĚǇ�
ƌĞǀĞĂůĞĚ� ƚŚĂƚ� ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞ� ĐŽŵƉŽƐŝƟŽŶ� ǁĂƐ� ƐŝŐŶŝĮĐĂŶƚůǇ�
ĚŝīĞƌĞŶƚ� ĂĐƌŽƐƐ� ǁĂƚĞƌ� ůĞǀĞůƐ� ĂŶĚ� ĨĂŵŝůŝĞƐ� �ƚǇŝĚĂĞ͕� �ǇƟƐĐŝĚĂĞ͕�
�ĂĞƟĚĂĞ͕� WůĂŶŽƌďŝĚĂĞ͕� �ŚŝƌŽŶŽŵŝĚĂĞ͕��ŝƚŚǇŶŝŝĚĂĞ͕� ^ƉŚĂĞƌŝŝĚĂĞ͕� ĂŶĚ�
dŚŝĂƌŝĚĂĞ�ǁĞƌĞ�ĂƩƌŝďƵƚĞĚ� ĨŽƌ� ƚŚŝƐ� ĚŝƐƐŝŵŝůĂƌŝƚǇ͘�DĞĚŝƵŵ�ǁĂƚĞƌ� ůĞǀĞů�
ƐƵƉƉŽƌƚƐ�ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ�ĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ǁĂƚĞƌ��ůĞǀĞů��ĂŵƉůŝƚƵĚĞ��ĂƐ�
ŝŶƚĞƌŵĞĚŝĂƚĞ� ĚŝƐƚƵƌďĂŶĐĞ� ƐŚĂƉŝŶŐ� ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞ� ĚŝǀĞƌƐŝƚǇ͘� dǁŽ�
ĨĂŵŝůŝĞƐ�ŽĨ��ŽůĞŽƉƚĞƌĂ͗�,ǇĚƌŽƉŚŝůŝĚĂĞ͕��ǇƟƐĐŝĚĂĞ͕�ŽŶĞ�ŽĨ�,ĞƚĞƌŽƉƚĞƌĂ͗�
WůĞŝĚĂĞ͕� ŽŶĞ� ŽĨ� �ŝƉƚĞƌĂ͗� DƵƐŝĐŝĚĂ͕� ƚŚƌĞĞ� ŽĨ� DŽůůƵƐĐĂ͗� ^ƉŚĂĞƌŝŝĚĂĞ͕�
sŝǀŝƉĂƌŝĚĂĞ͕� dŚŝĂƌŝĚĂĞ͕� ĂƐ� ŝŶĚŝĐĂƚŽƌƐ� ŽĨ� ůŽǁ�ǁĂƚĞƌ� ůĞǀĞů͘� �ŽůĞŽƉƚĞƌĂ͗�
^ĐŝƌƟĚĂĞ͕� ,ĞƚĞƌŽƉƚĞƌĂ͗� DŝĐƌŽŶĞĐƟĚĂĞ͕� KůŝŐŽĐŚĂĞƚĂ͗� dƵďŝĮĐŝĚĂĞ�
ŽĨ� ŵĞĚŝƵŵ� ǁĂƚĞƌ� ůĞǀĞů� ĂŶĚ� dƌŝĐŚŽƉƚĞƌĂ͗� WŽůǇĐĞŶƚƌŽƉŽĚŝĚĂĞ͕�
�ƉŚĞŵĞƌŽƉƚĞƌĂ͗��ĂĞŶŝĚĂĞ�ŽĨ�ŚŝŐŚ�ǁĂƚĞƌ�ůĞǀĞů͘�tĂƚĞƌ�ůĞǀĞů�ŝƐ�ŝĚĞŶƟĮĞĚ�
ĂƐ�ĂŶ� ŝŶŇƵĞŶĐŝŶŐ�ĨĂĐƚŽƌ� ŝŶ�ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ�ĐŽŵŵƵŶŝƚǇ�ǀĂƌŝĂƟŽŶ͘�
,ĞŶĐĞ͕� ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ� ƐŝŐŶŝĮĐĂŶƚůǇ� ƌĞƐƉŽŶĚĞĚ� ƚŽ� ǁĂƚĞƌ� ůĞǀĞů�
ŇƵĐƚƵĂƟŽŶƐ� ƚŚĞƌĞĨŽƌĞ� ƚŚĞǇ� ĐĂŶ� ďĞ� ƵƐĞĚ� ĂƐ� ĞĐŽůŽŐŝĐĂů� ŝŶĚŝĐĂƚŽƌƐ� ŝŶ�
ƌĞƐĞĂƌĐŚĞƐ�ĚĞǀĞůŽƉŝŶŐ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ŇŽǁ�ĨƌĂŵĞǁŽƌŬƐ͘

<ĞǇǁŽƌĚƐ: ZĞŐƌĞƐƐŝŽŶ�ĂŶĂůǇƐŝƐ͕�<ŽƐŚŝ�dĂƉƉƵ�tŝůĚůŝĨĞ�ZĞƐĞƌǀĞ͕�tĂƚĞƌ�
ůĞǀĞů͕�/ŶĚŝĐĂƚŽƌ�ƚĂǆĂ�ĂŶĂůǇƐŝƐ
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WATE 004

DĂĐƌŽƉŚǇƚĞƐ�ĂŶĚ�tĂƚĞƌ�>ĞǀĞů�&ůƵĐƚƵĂƟŽŶ�ŝŶ�tĞƚůĂŶĚƐ�ŽĨ�
<ŽƐŚŝ�dĂƉƉƵ�tŝůĚůŝĨĞ�ZĞƐĞƌǀĞ

d/<��Z�'D/1*͕�Z�D���s/�d��,�DK�^,�,Ϯ͕����W�E�Z�z�E�^,�,1͕�
d�Ez���KK�z3͕��^h^�E��h��z3 

1�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�
<ŝƌƟƉƵƌ͕ �EĞƉĂů 

2�ƋƵĂƟĐ��ĐŽůŽŐǇ��ĞŶƚƌĞ͕�<ĂƚŚŵĂŶĚƵ�hŶŝǀĞƌƐŝƚǇ͕��ŚƵůŝŬŚĞů͕�EĞƉĂů 
ϯ�ŽŵŵŽŶǁĞĂůƚŚ�^ĐŝĞŶƟĮĐ�ĂŶĚ�/ŶĚƵƐƚƌŝĂů�ZĞƐĞĂƌĐŚ�KƌŐĂŶŝƐĂƟŽŶ�

;�^/ZKͿ͕��ƵƐƚƌĂůŝĂ 
�ŵĂŝů͗�ƟŬĂƌĞŐŵŝϯΛŐŵĂŝů͘ĐŽŵ

DĂĐƌŽƉŚǇƚĞƐ� ĂƌĞ� ƚŚĞ� ƉƌŝŵĂƌǇ� ƉƌŽĚƵĐĞƌ� ŽĨ� ƚŚĞ� ĂƋƵĂƟĐ� ĞĐŽƐǇƐƚĞŵ�
ĂŶĚ��ĂƌĞ�ƐĞŶƐŝƟǀĞ�ƚŽǁĂƌĚƐ�ƚŚĞ�ŇƵĐƚƵĂƟŶŐ�ǁĂƚĞƌ� ůĞǀĞů͘�dŚŝƐ�ƌĞƐĞĂƌĐŚ�
ĞǆĂŵŝŶĞĚ�ƚŚĞ�ĐŚĂŶŐŝŶŐ�ŵĂĐƌŽƉŚǇƚĞƐ�ĂƐƐĞŵďůĂŐĞ�ŝŶ�ƌĞůĂƟŽŶ�ƚŽ�ǁĂƚĞƌ�
ůĞǀĞů�ĂƐ�ǁĞůů�ĂƐ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ǀĂƌŝĂďůĞƐ�ĨŽƌ�ĂŶ�ĂŶŶƵĂů�ĐǇĐůĞ�ŽĨ�ŇŽŽĚ�
ŝŶ� ĨŽƵƌ� ŇŽŽĚƉůĂŝŶ�ǁĞƚůĂŶĚƐ� ŽĨ� <ŽƐŚŝdĂƉƉƵ� �tŝůĚůŝĨĞ� ZĞƐĞƌǀĞ͘�� ƚŽƚĂů���
ŽĨ� ϲϰ� ŵĂĐƌŽƉŚǇƚĞƐ� ƐĂŵƉůĞƐ͕� ǁĂƚĞƌ� ĂŶĚ� ƐĞĚŝŵĞŶƚƐ� ;ϭϲ� ƐĂŵƉůĞƐ� ŝŶ�
ĞĂĐŚ�ƐĞĂƐŽŶͿ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ� ĨƌŽŵ� ůŝƩŽƌĂů� ǌŽŶĞ�ďǇ�ƐƚƌĂƟĮĞĚ� ƌĂŶĚŽŵ�
ƐĂŵƉůŝŶŐ�ŵĞƚŚŽĚ�ĚƵƌŝŶŐ�ƐƵŵŵĞƌ�ĂŶĚ�ĂƵƚƵŵŶ�ŽĨ�ϮϬϭϴ� �ĂŶĚ� �ǁŝŶƚĞƌ�
ĂŶĚ�ƐƉƌŝŶŐ�ŽĨ�ϮϬϭϵ͘�tĂƚĞƌ�ůĞǀĞů�ǁĂƐ�ƌĞĐŽƌĚĞĚ�ŽŶĐĞ�Ă�ǁĞĞŬ�ĨŽƌ��Ă��ǇĞĂƌ�
ĂŶĚ�ĐĂƚĞŐŽƌŝǌĞĚ�ĂƐ�ŚŝŐŚ͕�ŵĞĚŝƵŵ͕�ůŽǁ�ĂŶĚ�ůŽǁ�ĨŽƌ�ƐƵŵŵĞƌ͕ �ĂƵƚƵŵŶ͕�
ǁŝŶƚĞƌ� ĂŶĚ� ƐƉƌŝŶŐ� ƌĞƐƉĞĐƟǀĞůǇ� ƵƐŝŶŐ� �EKs�� ƚĞƐƚ� ;&сϯϲ͘ϲϯ͕� ĚĨсϯ͕�
ƉфϬ͘ϬϭͿ d͘ŚĞ�ϱϯ�ŵĂĐƌŽƉŚǇƚĞƐ�ďĞůŽŶŐŝŶŐ�ƚŽ�Ϯϲ�ĨĂŵŝůŝĞƐ�ǁĞƌĞ�ŽďƐĞƌǀĞĚ͘�
KƵƚ�ŽĨ�ƚŚĞŵ͕�ϭϱ�ǁĞƌĞ�ĞŵĞƌŐĞŶƚ͕�Ɛŝǆ�ǁĞƌĞ�ƐƵďŵĞƌŐĞĚ͕�ĮǀĞ�ǁĞƌĞ�ŇŽĂƟŶŐ�
ĂŶĚ�Ϯϳ�ǁĞƌĞ�ĂŵƉŚŝďŝĂŶ�ƉůĂŶƚƐ͘�dŚĞ�ƌĞŐƌĞƐƐŝŽŶ�ĂŶĂůǇƐŝƐ�ŝŶĚŝĐĂƚĞĚ�ƚŚĞ�
ĚĞĐƌĞĂƐŝŶŐ�ƚƌĞŶĚ�ŽĨ�ŵĂĐƌŽƉŚǇƚĞƐ�ĚŝǀĞƌƐŝƚǇ�;ƌϮсϬ͘ϰϳ͕��ƉфϬ͘ϬϱͿ͕�ƌŝĐŚŶĞƐƐ�
;ƌϮсϬ͘ϯ͕�ƉфϬ͘ϬϱͿ�ĂŶĚ�ĞǀĞŶŶĞƐƐ�;ƌϮсϬ͘ϰ͕�ƉфϬ͘ϬϱͿ�ďƵƚ͕�ŝŶĐƌĞĂƐŝŶŐ�ƚƌĞŶĚ�ŽĨ�
ŵĂĐƌŽƉŚǇƚĞƐ�ďŝŽŵĂƐƐ�;ƌϮсϬ͘ϰϬ͕�ƉфϬ͘ϬϱͿ�ŝŶ�ƌĞůĂƟŽŶ�ƚŽ�ŝŶĐƌĞĂƐŝŶŐ�ǁĂƚĞƌ�
ůĞǀĞů͘�dŚĞ�/ŵƉŽƌƚĂŶĐĞ�sĂůƵĞ�/ŶĚĞǆ�ƌĞƉƌĞƐĞŶƚĞĚ�ƚŚĞ�ĐŚĂŶŐŝŶŐ�ĚǇŶĂŵŝĐƐ�
ŽĨ� ŵĂĐƌŽƉŚǇƚĞƐ� ĐŽŵƉŽƐŝƟŽŶ͘dŚĞ� ŚŝŐŚĞƌ� ǁĂƚĞƌ� ůĞǀĞů� ǁĂƐ� ĨŽƵŶĚ� ƚŽ�
ƐƵƉƉŽƌƚ� ƚŚĞ� ŇŽĂƟŶŐ� ŵĂĐƌŽƉŚǇƚĞƐ� ĂŶĚ� ŵĞĚŝƵŵ� ůĞǀĞů� ƐƵƉƉŽƌƚĞĚ�
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ƚŚĞ� ƐƵďŵĞƌŐĞĚ� ŵĂĐƌŽƉŚǇƚĞƐ͘� � ,ĞƌĞ͕� ůŽǁ� ǁĂƚĞƌ� ůĞǀĞů� ĨĂĐŝůŝƚĂƚĞĚ�
ƚŚĞ� ƌĞĞƐƚĂďůŝƐŚŵĞŶƚ� ŽĨ� ĞŵĞƌŐĞŶƚ� ĂŶĚ� ĂŵƉŚŝďŝĂŶ� ŵĂĐƌŽƉŚǇƚĞƐ͘�
/Ŷ� Ă� �ĂŶŽŶŝĐĂů� �ŽƌƌĞƐƉŽŶĚĞŶĐĞ� �ŶĂůǇƐŝƐ͕� ĞŶǀŝƌŽŶŵĞŶƚĂů� ǀĂƌŝĂďůĞƐ�
ĂĐĐŽƵŶƚĞĚ�ĨŽƌ�ŽŶůǇ�ϰϯ͘ϱϬ�й�ŽĨ�ǀĂƌŝĂƟŽŶ�ŝŶ�ƚŚĞ�ĮƌƐƚ�ƚǁŽ�ĂǆĞƐ�ǁŚĞƌĞ͕��K͕�
Ɖ,͕�ǁĂƚĞƌ�ĚĞƉƚŚ͕�ŶŝƚƌĂƚĞ�ĂŶĚ�ƉŚŽƐƉŚĂƚĞ�ǁĞƌĞ�ƚŚĞ�ŝŶŇƵĞŶĐŝŶŐ�ĨĂĐƚŽƌƐ��
ŝŶ��ƚŚĞ��ĚŝƐƚƌŝďƵƟŽŶ��ĂŶĚ��ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ŵĂĐƌŽƉŚǇƚĞƐ͘�dŚĞ�ŽƵƚĐŽŵĞƐ�
ŽĨ� ƚŚĞ� ƐƚƵĚǇ�ŵĂǇ� ŚĞůƉ� ŝŶ� ƐŽƵŶĚ�ŵĂŶĂŐĞŵĞŶƚ� ĂŶĚ� ĐŽŶƐĞƌǀĂƟŽŶ� ŽĨ�
ǁĞƚůĂŶĚƐ͘

<ĞǇǁŽƌĚƐ͗��ĂŶŽŶŝĐĂů��ŽƌƌĞƐƉŽŶĚĞŶĐĞ��ŶĂůǇƐŝƐ͕��ĐŽͲŚǇĚƌŽůŽŐǇ͕ �>ŝƩŽƌĂů�
ǌŽŶĞ͕�ZĞŐƌĞƐƐŝŽŶ�ĂŶĂůǇƐŝƐ͕�^ĞĂƐŽŶ

WATE 005#

�ŝŽĐůŝŵĂƟĐ� sĂƌŝĂďůĞƐ� ^ƚƌƵĐƚƵƌŝŶŐ� ƚŚĞ�DĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ�
�ƐƐĞŵďůĂŐĞƐ�ŝŶ�ƚŚĞ�,ŝŵĂůĂǇĂŶ�ZŝǀĞƌ�^ǇƐƚĞŵƐ

:hEh�D�,�Z:�Eϭ͕�ϰΎ����W�E�Z�z�E�^,�,Ϯ͕�^d�&&�E�W�h>^3͕�Z�D�
��s/�d��,�DK�^,�,4 

1EĂĂǇĂ��ĂǇĂŵ�DƵůƟĚŝƐĐŝƉůŝŶĂƌǇ�/ŶƐƟƚƵƚĞ�E�D/͕�:ŽƌƉĂƟ͕�<ĂƚŚŵĂŶĚƵ͕�
2�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǁĂŶ�hŶŝǀĞƌƐŝƚǇ͕�

<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů 
ϯ^ĞŶĐŬĞŶďĞƌŐ�ZĞƐĞĂƌĐŚ�/ŶƐƟƚƵƚĞ�ĂŶĚ�EĂƚƵƌĂů�,ŝƐƚŽƌǇ�DƵƐĞƵŵ͕�

'ĞƌŵĂŶǇ 
ϰ�ƋƵĂƟĐ��ĐŽůŽŐǇ��ĞŶƚƌĞ͕�<ĂƚŚŵĂŶĚƵ�hŶŝǀĞƌƐŝƚǇ͕��ŚƵůŝŬŚĞů͕�EĞƉĂů

�ŝŽĐůŝŵĂƟĐ�ǀĂƌŝĂďůĞƐ�ƉůĂǇ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ŝŶ�ƐŚĂƉŝŶŐ�ƚŚĞ�ĚŝƐƚƌŝďƵƟŽŶ�
ŽĨ�ĂƋƵĂƟĐ�ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ͕�ƚŚĞŝƌ�ŝŶƚĞƌĂĐƟŽŶƐ�ĂŶĚ�ƚŚĞŝƌ�ĂĚĂƉƚĂƟŽŶƐ͘�
dŚĞ� ŝŶŇƵĞŶĐĞ� ŽĨ� ƐƵĐŚ� ďŝŽĐůŝŵĂƟĐ� ǀĂƌŝĂďůĞƐ� ŽŶ� ĞĐŽƐǇƐƚĞŵƐ� ŝƐ� ƐƟůů�
ƉŽŽƌůǇ�ƵŶĚĞƌƐƚŽŽĚ�ĂŶĚ�ŝƐ�ƚƌƵĞ�ĨŽƌ�ĨƌĞƐŚǁĂƚĞƌ�ĞĐŽƐǇƐƚĞŵƐ͕�ĞƐƉĞĐŝĂůůǇ�ŝŶ�
EĞƉĂů�,ŝŵĂůĂǇĂ͘�dŚŝƐ�ƌĞƐĞĂƌĐŚ�ŝŶǀĞƐƟŐĂƚĞƐ�ƚŚĞ�ŝŶŇƵĞŶĐĞ�ŽĨ�ďŝŽĐůŝŵĂƟĐ�
ǀĂƌŝĂďůĞƐ�ŽŶ�ƚŚĞ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ�ƚĂǆĂ�ŝŶ�DĂŶĂŶŐ�ĂŶĚ�
'ŚƵŶƐĂ�ƌŝǀĞƌ�ǀĂůůĞǇ͕ �ŚĞĂĚǁĂƚĞƌƐ�ŽĨ�<ĂůŝŐĂŶĚĂŬŝ�ĂŶĚ�<ŽƐŚŝ�ZŝǀĞƌ��ĂƐŝŶƐ͕�
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ƌĞƐƉĞĐƟǀĞůǇ͘� �ĞŶƚŚŝĐ� ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ� ǁĞƌĞ� ƐĂŵƉůĞĚ� ĨŽůůŽǁŝŶŐ�
ƚŚĞ�ŵƵůƟͲŚĂďŝƚĂƚ� ƐĂŵƉůŝŶŐ�ĂƉƉƌŽĂĐŚ� ŝŶ�ǁŚŝĐŚ�ϭϬ�ƐƵďͲƐĂŵƉůĞƐ�ǁĞƌĞ�
ĐŽůůĞĐƚĞĚ�ǁŝƚŚŝŶ�ϭϬϬ�ŵĞƚĞƌ�ƌŝǀĞƌ�ƌĞĂĐŚ�ĂŶĚ�Ă�ƐŝŶŐůĞ�ĐŽŵƉŽƐŝƚĞ�ƐĂŵƉůĞ�
ǁĂƐ�ŵĂĚĞ�ĨŽƌ�ĞĂĐŚ�ƐŝƚĞ͘�dŚĞ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ƵƐŝŶŐ�Ă�ŬŝĐŬ�ŶĞƚ�
ŽĨ� ƐŝǌĞ�Ϯϱ� Đŵ�п�Ϯϱ� Đŵ�ǁŝƚŚ�ϱϬϬ�ђŵ�ŵĞƐŚ� ƐŝǌĞ͘�DĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ�
ǁĞƌĞ� ƉƌŽĐĞƐƐĞĚ� ĂŶĚ� ŝĚĞŶƟĮĞĚ� Ăƚ� ƚŚĞ� ůŽǁĞƐƚ� ƚĂǆŽŶŽŵŝĐ� ƌĞƐŽůƵƟŽŶ͘�
�ŝŽĐůŝŵĂƟĐ�ĚĂƚĂ�ŽĨ�ďŽƚŚ�ƚŚĞ�ǀĂůůĞǇƐ�ǁĞƌĞ�ĞǆƚƌĂĐƚĞĚ�ĨƌŽŵ�ƚŚĞ�ǁŽƌůĚĐůŝŵ�
ĚĂƚĂďĂƐĞ͘�dŚĞ�ĮŶĚŝŶŐƐ�ƌĞƐƵůƚĞĚ�ŝŶ�ŚŝŐŚ�ĂďƵŶĚĂŶĐĞ�ĂŶĚ�ƚĂǆĂ�ƌŝĐŚŶĞƐƐ�ŽĨ�
�ƉŚĞŵĞƌŽƉƚĞƌĂ͕�WůĞĐŽƉƚĞƌĂ�ĂŶĚ�dƌŝĐŚŽƉƚĞƌĂ�;�WdͿ�ĂŶĚ��ŝƉƚĞƌĂ�ŝŶ�ďŽƚŚ�
ƚŚĞ�ƌŝǀĞƌ�ǀĂůůĞǇƐ�ǁŚĞƌĞ�dƌŝĐŚŽƉƚĞƌĂ�ŚĂĚ�ŚŝŐŚ�ŶƵŵďĞƌ�ŽĨ��D/�ĨĂŵŝůǇ�ŽĨ�
ϭϮ�ŝŶ�DĂŶĂŶŐ�ĂŶĚ��ŝƉƚĞƌĂ�ǁŝƚŚ�ϭϭ��D/�ĨĂŵŝůǇ�ŝŶ�'ŚƵŶƐĂ͘�,ǇĚƌŽůŽŐŝĐ�
ƌĞŐŝŵĞ�ǀĂƌŝĂďůĞƐ� ůŝŬĞ�ĂŶŶƵĂů�ƉƌĞĐŝƉŝƚĂƟŽŶ� ;�ŝŽĐůŝŵ�ϭϮͿ͕�ƉƌĞĐŝƉŝƚĂƟŽŶ�
ŽĨ�ƚŚĞ�ĐŽůĚĞƐƚ�ĂŶĚ�ǁĞƩĞƐƚ�ƋƵĂƌƚĞƌ�;�ŝŽĐůŝŵ�ϭϭ͕��ŝŽĐůŝŵ�ϭϯͿ�ŝŶŇƵĞŶĐĞĚ�
ƚŚĞ�ƚĂǆĂ�ƌŝĐŚŶĞƐƐ�ŝŶ�DĂŶĂŶŐ�ƌŝǀĞƌ�ǀĂůůĞǇ�ĂŶĚ�ƚŚĞƌŵĂů�ƌĞŐŝŵĞƐ�ǀĂƌŝĂďůĞƐ�
ĨŽƌ� ĞǆĂŵƉůĞ� ƚĞŵƉĞƌĂƚƵƌĞ� ƐĞĂƐŽŶĂůŝƚǇ� ;�ŝŽĐůŝŵ� ϰͿ� ĂŶĚ� ƚĞŵƉĞƌĂƚƵƌĞ�
ĂŶŶƵĂů� ƌĂŶŐĞ� ;�ŝĐůŝŵ�ϳͿ� ŝŶ�'ŚƵŶƐĂ� ƌŝǀĞƌ�ǀĂůůĞǇ͘�KǀĞƌĂůů� ƚĂǆĂ� ƌŝĐŚŶĞƐƐ�
ǁĂƐ� ŽďƐĞƌǀĞĚ� ƚŽ� ďĞ� ŝŶŇƵĞŶĐĞĚ� ďŽƚŚ� ďǇ� ĞŶĞƌŐǇ� ĂǀĂŝůĂďŝůŝƚǇ� ĂŶĚ�
ƉƌŽĚƵĐƟǀŝƚǇ͘�dŚŝƐ�ƐƚƵĚǇ�ĐŽƵůĚ�ŽƉĞŶ�ĚŽŽƌƐ�ĨŽƌ�ŵŽƌĞ�ĚĞƚĂŝů�ĂŶĚ�ŝŶͲĚĞƉƚŚ�
ƐƚƵĚǇ�Žƌ�ƉƌŽǀŝĚĞ�ĂƐ�Ă�ďĂƐĞůŝŶĞ�ĚĂƚĂ�ŝŶ�ůĂƌŐĞƌ�ƐƉĂƟĂů�ƐĐĂůĞƐ͘

<ĞǇǁŽƌĚƐ͗� �ŽŵŵƵŶŝƚǇ� ĂƐƐĞŵďůĂŐĞ͕� �ŶǀŝƌŽŶŵĞŶƚĂů� ǀĂƌŝĂďůĞƐ͕� 'ĞŽͲ
ĚŝǀĞƌƐŝƚǇ͕ �>ŽŶŐŝƚƵĚŝŶĂů�ŐƌĂĚŝĞŶƚ�
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WATE 006#

DĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ��ƐƐĞŵďůĂŐĞƐ�ŝŶ�'ůĂĐŝĂůͲĨĞĚ�;�ŚĞƌŝͿ�ĂŶĚ�
ZĂŝŶͲĨĞĚ� ;�ĂďĂŝͿ�ZŝǀĞƌƐ�ŽĨ�tĞƐƚĞƌŶ�EĞƉĂů� ŝŶ� ƚŚĞ�tĂŬĞ�ŽĨ�
/ŶƚĞƌ��ĂƐŝŶ�tĂƚĞƌ�dƌĂŶƐĨĞƌ

WZ�d/<^,��<K/Z�>�1͕�^DZ/d/�'hZhE'*͕�����D�E/���,�>1͒͒

1�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚ�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�<ĂƚŚŵĂŶĚƵ�
hŶŝǀĞƌƐŝƚǇ͒ 

Ύ�ŵĂŝů͗�ƐŵƌŝƟΛŬƵ͘ĞĚƵ͘ŶƉ

IŶƚĞƌ�ďĂƐŝŶ�ǁĂƚĞƌ�ƚƌĂŶƐĨĞƌ�ŝƐ�ƚŚĞ�ƚƌĂŶƐĨĞƌ�ŽĨ�ǁĂƚĞƌ�ĨƌŽŵ�ďĂƐŝŶ�ǁŚŝĐŚ�
ŚĂƐ�ĐŽƉŝŽƵƐ�ĂŵŽƵŶƚƐ�ŽĨ�ǁĂƚĞƌ�;ĚŽŶŽƌ�ďĂƐŝŶͿ�ƚŽ�ǁĂƚĞƌ�ĚĞĮĐŝĞŶƚ�ďĂƐŝŶ�
;ƌĞĐĞƉƚŽƌ� ďĂƐŝŶͿ� ŐĞŶĞƌĂůůǇ� ĚŽŶĞ� ĨŽƌ� Ă� ǀĂƌŝĞƚǇ� ŽĨ� ƉƵƌƉŽƐĞƐ� ƐƵĐŚ� ĂƐ�
ŚǇĚƌŽƉŽǁĞƌ�ŐĞŶĞƌĂƟŽŶ͕� ŝƌƌŝŐĂƟŽŶ�ĞƚĐ͘^ƵĐŚ�ŬŝŶĚƐ�ŽĨ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�
ŚĂǀĞ� ďŽƚŚ� ƐŝŐŶŝĮĐĂŶƚ� ďĞŶĞĮĐŝĂů� ĂƐ�ǁĞůů� ĂƐ� ĂĚǀĞƌƐĞ� ĞŶǀŝƌŽŶŵĞŶƚĂů�
ĂŶĚ� ƐŽĐŝŽͲĞĐŽŶŽŵŝĐ� ŝŵƉĂĐƚƐ͘� dŚŝƐ� ƐƚƵĚǇ� ĂƩĞŵƉƚƐ� ƚŽ� ĂƐƐĞƐƐ�
ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ� ĚŝǀĞƌƐŝƚǇ� ŝŶ� ŐůĂĐŝĂůͲĨĞĚ� ;�ŚĞƌŝͿ� ĂŶĚ� ƌĂŝŶͲĨĞĚ�
;�ĂďĂŝͿ�ƌŝǀĞƌƐ�ŽĨ�ǁĞƐƚ�EĞƉĂů͕�ǁŚĞƌĞ�ŝŶƚĞƌďĂƐŝŶ�ǁĂƚĞƌ�ƚƌĂŶƐĨĞƌ�ƉƌŽĐĞƐƐ�
ŝƐ� ŽŶ� ƉƌŽŐƌĞƐƐ͘� YƵĂůŝƚĂƟǀĞ� ƐĂŵƉůĞƐ� ŽĨ� ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ� ǁĞƌĞ�
ĐŽůůĞĐƚĞĚ�ĨƌŽŵ�ĚŝīĞƌĞŶƚ�ŵŝĐƌŽŚĂďŝƚĂƚƐ�ĨƌŽŵ�ĞŝŐŚƚ�ƐĞůĞĐƚĞĚ�ƐƚƌĞƚĐŚĞƐ�
ŽĨ�ƚŚĞƐĞ�ƌŝǀĞƌƐ�ĂŶĚ�ƚŚĞŝƌ�ƚƌŝďƵƚĂƌŝĞƐ�ĚƵƌŝŶŐ�ƉŽƐƚͲŵŽŶƐŽŽŶ�;KĐƚŽďĞƌ�
ϮϬϭϴͿ�ĂŶĚ�ƉƌĞͲŵŽŶƐŽŽŶ�;DĂǇ�ϮϬϭϵͿ͘�dŚĞ�ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ�ǁĞƌĞ�
ƐŽƌƚĞĚ�ĂŶĚ�ŝĚĞŶƟĮĞĚ�ƵƉ�ƚŽ�ĨĂŵŝůǇ�ůĞǀĞů�ďǇ�ƵƐŝŶŐ�ƐƚĂŶĚĂƌĚ�ƉƌŽƚŽĐŽůƐ͘�
^ĞůĞĐƚĞĚ� ƉŚǇƐŝĐŽͲĐŚĞŵŝĐĂů� ƉĂƌĂŵĞƚĞƌƐ� ƐƵĐŚ� ĂƐ� � Ɖ,͕� � ƚĞŵƉ͕� � �K͕� �
d�^�ĂŶĚ�ƚƵƌďŝĚŝƚǇ�ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�ŽŶͲƐŝƚĞ�ĂŶĚ�ǁĂƚĞƌ�ƐĂŵƉůĞƐ�ǁĞƌĞ�
ĐŽůůĞĐƚĞĚ� ĨŽƌ�ŵĂũŽƌ� ŝŽŶƐ� ǁŚŝĐŚ� ǁĞƌĞ� ĂŶĂůǇǌĞĚ� ĨŽůůŽǁŝŶŐ� ƐƚĂŶĚĂƌĚ�
ŵĞƚŚŽĚƐ͘�KŶĞ�ǁĂǇ� �EKs�� ƌĞǀĞĂůĞĚ� ƐŝŐŶŝĮĐĂŶƚ� ǀĂƌŝĂƟŽŶ� ;ƉфϬ͘ϬϱͿ� �
ŝŶ��K͕� ĐŽŶĚƵĐƟǀŝƚǇ� ĂŶĚ� d�^�ďĞƚǁĞĞŶ� ƚŚĞ� ŐůĂĐŝĂůͲĨĞĚ� ĂŶĚ� ƌĂŝŶͲĨĞĚ�
ƐǇƐƚĞŵƐ͖� ǁŚĞƌĞĂƐ� ŽŶůǇ� �K� ƐŚŽǁĞĚ� ƐŝŐŶŝĮĐĂŶƚ� ǀĂƌŝĂƟŽŶ� ;ƉфϬ͘ϬϱͿ�
ǁŝƚŚ�ƌĞƐƉĞĐƚ�ƚŽ�ƐĞĂƐŽŶ͘���ƚŽƚĂů�ŽĨ�ϱϱϴϰ�ŝŶĚŝǀŝĚƵĂůƐ�ďĞůŽŶŐŝŶŐ�ƚŽ�ϱϴ�
&ĂŵŝůŝĞƐ� ĂŶĚ� ϭϬ� KƌĚĞƌƐ� ŽĨ� ŵĂĐƌŽͲŝŶǀĞƌƚĞďƌĂƚĞƐ� ǁĞƌĞ� ƌĞĐŽƌĚĞĚ� ŝŶ�
ďŽƚŚ�ƐĞĂƐŽŶƐ͘��ŚŝͲƐƋƵĂƌĞ�ƚĞƐƚ�ƌĞǀĞĂůĞĚ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ǀĂƌŝĂƟŽŶ�ŝŶ�ƚŚĞ�
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ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞ�ĂƐƐĞŵďůĂŐĞƐ�ďĞƚǁĞĞŶ�ŐůĂĐŝĂůͲĨĞĚ��ŚĞƌŝ�ĂŶĚ�ƌĂŝŶͲ�
ĨĞĚ��ĂďĂŝ�ƌŝǀĞƌ�ƐǇƐƚĞŵƐ�ĚƵƌŝŶŐ�ƉŽƐƚ�ŵŽŶƐŽŽŶ�;ʖϮ�ĚĨсϯϮ͕�ƉфϬ͘ϬϬϭͿ�ĂƐ�
ǁĞůů�ĂƐ�ƉƌĞͲŵŽŶƐŽŽŶ�ƉĞƌŝŽĚ�;ʖϮ�ĚĨсϱϬ͕�ƉфϬ͘ϬϬϭͿ͘�dŚĞ�ŽƵƚƉƵƚƐ�ŽĨ�ƚŚŝƐ�
ƐƚƵĚǇ�ǁŽƵůĚ�ďĞ�Ă�ďĂƐĞůŝŶĞ�ŽŶ�ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ�ĂƐƐĞŵďůĂŐĞƐ�ŽĨ�
ƚŚĞ��ŚĞƌŝ�ĂŶĚ�ƚŚĞ��ĂďĂŝ�ƌŝǀĞƌƐ�ĂŶĚ�ŝƚƐ�ƐĞůĞĐƚĞĚ�ƚƌŝďƵƚĂƌŝĞƐ͘�

<ĞǇǁŽƌĚƐ͗�ZĞĐĞƉƚŽƌ�ďĂƐŝŶ͕�DŝĐƌŽŚĂďŝƚĂƚƐ͕�DŽŶƐŽŽŶ

WATE 007#

�ĐŽůŽŐŝĐĂů��ƐƐĞƐƐŵĞŶƚ�ŽĨ�^ĞƟ�ZŝǀĞƌ��ĂƐŝŶ�ǁŝƚŚŝŶ�WŽŬŚĂƌĂ�
DĞƚƌŽƉŽůŝƚĂŶ��ŝƚǇ͕�EĞƉĂů

ZK^,E/�'hZhE'*͕����W�E�Z�z�E�^,�,Ϯ͒

͒1EĂĂǇĂ��ĂǇĂĂŵ�DƵůƟĚŝƐĐŝƉůŝŶĂƌǇ�/ŶƐƟƚƵƚĞ�E�D/͕�:ŽƌƉĂƟ͕�
<ĂƚŚŵĂŶĚƵ͒2�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�

dƌŝďŚƵǁĂŶ�hŶŝǀĞƌƐŝƚǇ͕�<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů͒ 
�ŵĂŝů͗�ŐƵƌƵŶŐƌŽƐŚŶŝϬϭϬϳΛŐŵĂŝů͘ĐŽŵ

^ĞƟ� ZŝǀĞƌ� ŚĂƐ� ďĞĞŶ� ĂŶ� ŝŶĚŝƐƉĞŶƐĂďůĞ� ƉĂƌƚ� ŽĨ� ůŝǀĞƐ� ŝŶ� WŽŬŚĂƌĂ�
DĞƚƌŽƉŽůŝƚĂŶ��ŝƚǇ�;WD�Ϳ�ĂƐ�ŝƚ�ƉƌŽǀŝĚĞƐ�ƵŶůŝŵŝƚĞĚ�ĞĐŽƐǇƐƚĞŵ�ƐĞƌǀŝĐĞƐ�
ĨƌŽŵ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ͕ � ŝƌƌŝŐĂƟŽŶ͕�ŚǇĚƌŽƉŽǁĞƌ͕ � ĐƵůƚƵƌĂů� ĂŶĚ� ƌĞůŝŐŝŽƵƐ�
ǀĂůƵĞƐ͕�ƚŽ�ŇŽƵƌŝƐŚŝŶŐ�ďŝŽĚŝǀĞƌƐŝƚǇ͘�,ŽǁĞǀĞƌ͕ �ƌĂƉŝĚ�ƉŽƉƵůĂƟŽŶ�ŐƌŽǁƚŚ�
Ăƚ�ĂŶ�ĂŶŶƵĂů�ƌĂƚĞ�ŽĨ�ϯ͘ϴϰ�ƉĞƌĐĞŶƚ�ĨƌŽŵ�ϮϬϬϭͲϮϬϭϭ͕�ĂŶĚ�ŚĂƉŚĂǌĂƌĚ�
ƵƌďĂŶŝǌĂƟŽŶ�ŚĂƐ�ĚĞŐƌĂĚĞĚ�ƚŚĞ�^ĞƟ�ZŝǀĞƌ�ďĂƐŝŶ͘�&Žƌ�ŝƚƐ�ƌĞƐƚŽƌĂƟŽŶ͕�
ĂŶ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ� ƚŚĞ� ƌŝǀĞƌ�ǁĂƚĞƌ�ƋƵĂůŝƚǇ�ĂŶĚ� ŝĚĞŶƟĮĐĂƟŽŶ�ŽĨ� ƚŚĞ�
ƐƚƌĞƐƐŽƌƐ� ŝƐ� ŝŵƉĞƌĂƟǀĞ͘�dŚƵƐ͕� ƚŚĞ�Ăŝŵ�ŽĨ� ƚŚŝƐ� ƌĞƐĞĂƌĐŚ� ŝƐ� ƚŽ�ĂƐƐĞƐƐ�
ƚŚĞ� ƉƌĞƐĞŶƚ� ĞĐŽůŽŐŝĐĂů� ƐƚĂƚƵƐ͕� ĚĞƚĞƌŵŝŶĞ� ƚŚĞ� ĚĞĐĂĚĂů� ĐŚĂŶŐĞƐ�
;ϮϬϬϴͲϮϬϭϵͿĂŶĚ� ĚŽĐƵŵĞŶƚ� ƚŚĞ� ƐƚƌĞƐƐŝŶŐ� ĨĂĐƚŽƌƐ� ƚŚĂƚ� ĚĞƚĞƌŝŽƌĂƚĞ�
ƚŚĞ�ƌŝǀĞƌ�ďĂƐŝŶ͘�dŚĞ�ƐƚƵĚǇ�ƵƐĞƐ�ďŽƚŚ�ƉŚǇƐŝĐŽͲĐŚĞŵŝĐĂů�ƉĂƌĂŵĞƚĞƌƐ�
ĂŶĚ� ďĞŶƚŚŝĐ� ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ� ;�D/ƐͿ� ĂƐ� ďŝŽͲŝŶĚŝĐĂƚŽƌ� ĨŽƌ� ŝƚƐ�
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ĂƐƐĞƐƐŵĞŶƚ͘� WŚǇƐŝĐŽͲĐŚĞŵŝĐĂů� ƉĂƌĂŵĞƚĞƌƐ� ǁĞƌĞ� ŵĞĂƐƵƌĞĚ� ƵƐŝŶŐ�
ƐƚĂŶĚĂƌĚ�ŵĞƚŚŽĚƐ�ǁŚŝůĞ�ďĞŶƚŚŝĐ�ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ�ǁĞƌĞ�ƐĂŵƉůĞĚ�
ĨŽůůŽǁŝŶŐ� Ă� ŵƵůƟͲŚĂďŝƚĂƚ� ƐĂŵƉůŝŶŐ� ƉƌŽƚŽĐŽů͘� ZŝǀĞƌ� ǁĂƚĞƌ� ƋƵĂůŝƚǇ�
ĐůĂƐƐĞƐ� ;ZtY�Ϳ�ǁĞƌĞ�ĚĞƚĞƌŵŝŶĞĚ�ƵƐŝŶŐ�'Z^�/K^͘� /Ŷ�ƚŽƚĂů͕�ďĞŶƚŚŝĐ�
ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞ� ďĞůŽŶŐŝŶŐ� ƚŽ� ϯϳ� ĨĂŵŝůŝĞƐ� ĂŶĚ� ϭϮ� ŽƌĚĞƌƐ� ǁĞƌĞ�
ƌĞĐŽƌĚĞĚ� ŝŶ� ƚŚĞ� ƌŝǀĞƌ� ďĂƐŝŶ͘� dŚĞ� ƐƉĞĐŝĞƐ� ƌŝĐŚŶĞƐƐ� ĂŶĚ� ^ŚĂŶŶŽŶ�
ĚŝǀĞƌƐŝƚǇ� ŝŶĚĞǆ�ǁĞƌĞ� ĨŽƵŶĚ� ƚŽ�ďĞ�ŚŝŐŚĞƐƚ� ŝŶ��ůĂƐƐ� //� ƌŝǀĞƌ� ƐĞĐƟŽŶƐ͕�
ĨŽůůŽǁĞĚ� ďǇ� �ůĂƐƐ� /͕� ǁŚĞƌĞĂƐ� ŝƚ� ǁĂƐ� ĨŽƵŶĚ� ůĞĂƐƚ� ŝŶ� �ůĂƐƐ� s� ƌŝǀĞƌ�
ƐĞĐƟŽŶƐ͘�dŚĞ�^ĞƟ�ZŝǀĞƌ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ŚĂǀĞ�ŵĂŝŶƚĂŝŶĞĚ�Ă�ŐŽŽĚ�ǁĂƚĞƌ�
ƋƵĂůŝƚǇ�ŝŶ�ƚŚĞ�ĞŶƟƌĞ�ƌŝǀĞƌ�ƐĞĐƟŽŶ�ǁŝƚŚŝŶ�WŽŬŚĂƌĂ�DĞƚƌŽƉŽůŝƚĂŶ��ŝƚǇ͘�
,ŽǁĞǀĞƌ͕ � ǀĂƌŝŽƵƐ� ƚƌŝďƵƚĂƌŝĞƐ� ŝŶĐůƵĚŝŶŐ�'ŚĂƌŵŝ͕� &ƵƐƌĞ͕� <ĂŚƵŶ͕� ĂŶĚ�
�ŝũĂǇƉƵƌ�ƐƚƌĞĂŵƐ�ǁĞƌĞ�ĚĞŐƌĂĚĞĚ�ǁŝƚŚŝŶ�ƚŚĞ�ĚĞĐĂĚĞ�ƟŵĞ�ƉĞƌŝŽĚ͘

<ĞǇǁŽƌĚƐ͗�WŽŬŚĂƌĂ�ǀĂůůĞǇ͕ �ZŝǀĞƌ�ŚĞĂůƚŚ͕��ĞŶƚŚŝĐ�ŵĂĐƌŽŝŶǀĞƌƚĞďƌĂƚĞƐ͕�
�ŝŽͲŝŶĚŝĐĂƚŽƌ�

WATE 008#

WƌĞůŝŵŝŶĂƌǇ� dƌŽƉŚŝĐ� ^ƚĂƚƵƐ� �ƐƐĞƐƐŵĞŶƚ� ŽĨ� dǁŽ� ZĂŵƐĂƌ�
^ŝƚĞƐ�;>ĂŬĞ�ZĂƌĂ�ĂŶĚ�>ĂŬĞ�'ŚŽĚĂŐŚŽĚŝͿ�ŽĨ�tĞƐƚĞƌŶ�EĞƉĂů

^,Z/:��dh>��,�Z1͕�Z/d���,�dd�Ϯ͕��/<^,z��Z�'D/3͕�^DZ/d/�
'hZhE'1*͕��,,�dZ��D�E/�^,�ZD�3͕�����D�E/���,�>1 ͕�E�E/�
Z�hd1͕�<hDh��Z�:�<�&>�1͕�Z��/E�Z��<�z�^d,�4͕��Z�,�E��

WZ�^��ϱ͕�>�<,�E�Z��dZ/W�d,��ϲ

1�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�
<ĂƚŚŵĂŶĚƵ�hŶŝǀĞƌƐŝƚǇ͕�EĞƉĂů 

2�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŚĞŵŝĐĂů�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�<ĂƚŚŵĂŶĚƵ�
hŶŝǀĞƌƐŝƚǇ͕�EĞƉĂů 

ϯ�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�
hŶŝǀĞƌƐŝƚǇ͕�<ŝƌƟƉƵƌ͕ �EĞƉĂů 

ϰ�ĞƉĂƌƚŵĞŶƚ�ŽĨ�DĂƚŚĞŵĂƟĐƐ͕�<ĂƚŚŵĂŶĚƵ�hŶŝǀĞƌƐŝƚǇ͕�EĞƉĂů 
5�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŽŽůŽŐǇ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�EĞƉĂů 
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ϲ^ƚĂƚĞ�<ĞǇ�>ĂďŽƌĂƚŽƌǇ�ŽĨ��ƌǇŽƐƉŚĞƌŝĐ�^ĐŝĞŶĐĞ͕�EŽƌƚŚǁĞƐƚ�/ŶƐƟƚƵƚĞ�
ŽĨ��ĐŽͲ�ŶǀŝƌŽŶŵĞŶƚ�ĂŶĚ�ZĞƐŽƵƌĐĞƐ͕��ŚŝŶĞƐĞ��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞƐ͕�

>ĂŶǌŚŽƵ͕�ϳϯϬϬϬϬ͕�'ĂŶƐƵ͕��ŚŝŶĂ 
�ŵĂŝů͗�ƐŵƌŝƟΛŬƵ͘ĞĚƵ͘ŶƉ

tĞƚůĂŶĚƐ�ĂƌĞ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ƉƌŽĚƵĐƟǀĞ�ĂŶĚ�ĚǇŶĂŵŝĐ�ĞĐŽƐǇƐƚĞŵƐ�
ŽŶ� �ĂƌƚŚ� ƉƌŽǀŝĚŝŶŐ� ĐƌƵĐŝĂů� ĞĐŽƐǇƐƚĞŵ� ƐĞƌǀŝĐĞƐ͘� ,ŽǁĞǀĞƌ͕ � ƚŚĞƐĞ�
ĞĐŽƐǇƐƚĞŵƐ� ĂƌĞ� ďĞŝŶŐ� ĐŽŶƟŶƵŽƵƐůǇ� ƵŶĚĞƌŐŽŝŶŐ� ĚĞŐƌĂĚĂƟŽŶ� ĚƵĞ���
ƚŽ� ŝŶĐƌĞĂƐŝŶŐ� ĂŶƚŚƌŽƉŽŐĞŶŝĐ� ĂĐƟǀŝƟĞƐ� ƚŚĞƌĞďǇ� ŵĂŬŝŶŐ� ǁĞƚůĂŶĚ�
ĂƐƐĞƐƐŵĞŶƚ�ĐƌƵĐŝĂů�ĨŽƌ�ƚŚĞŝƌ�ƐƵƐƚĂŝŶĂďůĞ�ĐŽŶƐĞƌǀĂƟŽŶ͘�dƌŽƉŚŝĐ�ƐƚĂƚĞ�
ĂƐƐĞƐƐŵĞŶƚ�ŝƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ĂƐƉĞĐƚ�ƚŽ�ĐŽŶƐŝĚĞƌ�ĨŽƌ�ǁĞƚůĂŶĚ�ŚĞĂůƚŚ�ĂƐ�
ŝƚ�ƉƌŽǀŝĚĞƐ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ŶƵƚƌŝĞŶƚ�ƐƚĂƚƵƐ�ŽĨ�ƚŚĞ�ǁĂƚĞƌ�ďŽĚŝĞƐ͘dŚŝƐ�
ƐƚƵĚǇ�ŝƐ�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�ƉƌĞůŝŵŝŶĂƌǇ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƚƌŽƉŚŝĐ�ƐƚĂƚĞƐ�ŽĨ�ƚǁŽ�
ZĂŵƐĂƌ�ƐŝƚĞƐ�ŽĨ�ǁĞƐƚĞƌŶ�EĞƉĂů�ǀŝǌ͘�>ĂŬĞ�ZĂƌĂ�ĂŶĚ�>ĂŬĞ�'ŚŽĚĂŐŚŽĚŝ͕�
Ă� ŚŝŐŚ� ŵŽƵŶƚĂŝŶŽƵƐ� ůĂŬĞ� ĂŶĚ� Ă� ůŽǁ� ůĂŶĚ� ůĂŬĞ� ƌĞƐƉĞĐƟǀĞůǇ͕ � ǁĞƌĞ�
ĐŽŶĚƵĐƚĞĚ� ŝŶ� :ƵŶĞ� ϮϬϭϵ͘� �ĂƌůƐŽŶ� dƌŽƉŚŝĐ� ^ƚĂƚĞ� /ŶĚĞǆ� ;d^/Ϳ� ǁĂƐ�
ĞƐƟŵĂƚĞĚ� ďĂƐĞĚ� ŽŶ� ĐŚůŽƌŽƉŚǇůůͲĂ͕� ƚŽƚĂů� ƉŚŽƐƉŚĂƚĞ� ĂŶĚ� ^ĞĐĐŚŝ�
ƚƌĂŶƐƉĂƌĞŶĐǇ� ;�ĂƌůƐŽŶ͕� ϭϵϳϳͿ͘� dŚĞ� ĂǀĞƌĂŐĞ� ƚŽƚĂů� ƉŚŽƐƉŚŽƌƵƐ�
ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽĨ� >ĂŬĞ�ZĂƌĂ�ĂŶĚ�>ĂŬĞ�'ŚŽĚĂŐŚŽĚŝ�ǁĞƌĞ�Ϭ͘ϬϭϵŵŐůͲ
ϭ� ĂŶĚ� Ϭ͘ϬϯϱŵŐůͲϭƌĞƐƉĞĐƟǀĞůǇ� ǁŚĞƌĞĂƐ� ĐŚůŽƌŽƉŚǇůůͲĂ� ǀĂůƵĞƐ�
ǁĞƌĞϱ͘ϲϯђŐůͲϭ� ĂŶĚ� ϲ͘ϮϵђŐůͲϭƌĞƐƉĞĐƟǀĞůǇ͘� dŚĞ� ĂǀĞƌĂŐĞ� ^ĞĐĐŚŝ� ĚŝƐŬ�
ǀĂůƵĞ�ŽĨ� ƚŚĞ�>ĂŬĞ�ZĂƌĂ�ǁĂƐ�ϭϯ͘ϰϴ�ŵ�ĂŶĚ� ĨŽƌ�'ŚŽĚĂŐŚŽĚŝ�ǁĂƐϬ͘ϯϰ�
ŵ͘� >ĂŬĞ� ZĂƌĂ� ǁĂƐ� ĨŽƵŶĚ� ƚŽ� ďĞ� ŽůŝŐŽƚƌŽƉŚŝĐ� ;d^/� ϯϳ͘ϮϭͿ� ĂŶĚ� >ĂŬĞ�
'ŚŽĚĂŐŚŽĚŝ�ƚŽ�ďĞ�ĞƵƚƌŽƉŚŝĐ�;d^/�ϱϳ͘ϰϭͿ͘

<ĞǇǁŽƌĚƐ͗�dƌŽƉŚŝĐ�ƐƚĂƚĞ͕�tĞƚůĂŶĚƐ͕��ŚůŽƌŽƉŚǇůůͲa
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WATE009#

�ƐƐĞƐƐŵĞŶƚ�ŽĨ�tĂƚĞƌ�YƵĂůŝƚǇ�ŽĨ�̂ ŚĂůůŽǁ�tĞůůƐ�ŝŶ�<ĂƚŚŵĂŶĚƵ�
sĂůůĞǇ

Zh�/E��d,�W�>/z�*1͕�WZ�d/<�^,Z�^d,�1͕��EhZ�'�'z�t�>/1͕�
W��D�:��^,Z�^d,�1

͒1�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�'ŽůĚĞŶ'ĂƚĞ�/ŶƚĞƌŶĂƟŽŶĂů�
�ŽůůĞŐĞ͕�EĞƉĂů�͒ 

�ŵĂŝů͗�ƌƵďŝŶĂ͘ƚŚĂƉĂůŝǇĂΛŐŵĂŝů͘ĐŽŵ

dŚŝƐ�ƐƚƵĚǇ�ƉƌĞƐĞŶƚƐ�Ă�ƐŝŵƉůĞ�ǁĂƚĞƌ�ƋƵĂůŝƚǇ�ĂŶĂůǇƐŝƐ�ĨŽƌ�ƐŚĂůůŽǁ�ǁĞůůƐ�ŝŶ�
ƚŚĞ�<ĂƚŚŵĂŶĚƵ�sĂůůĞǇ͘�dƌĂĚŝƟŽŶĂů�ďƌŝĐŬ�ǁĂůůĞĚ�ĂŶĚ�ĐŽŶĐƌĞƚĞ�ƌŝŶŐ�ǁĞůůƐ�
ŐĞŶĞƌĂůůǇ�ƵƐĞĚ�ĨŽƌ�ŚŽƵƐĞŚŽůĚ�ƉƵƌƉŽƐĞ�ǁĞƌĞ�ƚĂŬĞŶ�ĂƐ�ƐĂŵƉůŝŶŐ�ƐŝƚĞƐ͘�
dŚĞ�ŵĂŝŶ�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ŝƐ�ƚŽ�;ϭͿ�ĐŽŵƉĂƌĞ�ƚŚĞ�ǁĂƚĞƌ�ƋƵĂůŝƚǇ�
ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�ƐŚĂůůŽǁ�ǁĞůůƐ�ǁŝƚŚ�EĂƟŽŶĂů��ƌŝŶŬŝŶŐ�tĂƚĞƌ�YƵĂůŝƚǇ�
^ƚĂŶĚĂƌĚ�sĂůƵĞ͕�E�tY^�ĂŶĚ�;ϮͿ�ĂƐƐĞƐƐŵĞŶƚ�ƚŽ�ƚĞŵƉŽƌĂů�ǀĂƌŝĂƟŽŶ�ŽĨ�
ǁĂƚĞƌ�ƋƵĂůŝƚǇ�ŝŶ�ƐŚĂůůŽǁ�ǁĞůůƐ͘�WŚǇƐŝĐŽͲ�ŚĞŵŝĐĂů�ƉĂƌĂŵĞƚĞƌƐ�ƐƵĐŚ�ĂƐ�
ƚĞŵƉĞƌĂƚƵƌĞ͕�d�^͕���͕�Ɖ,͕�dŽƚĂů�,ĂƌĚŶĞƐƐ͕�dŽƚĂů��ůŬĂůŝŶŝƚǇ͕ ��ŚůŽƌŝĚĞ͕�
�ŵŵŽŶŝĂ͕�WŚŽƐƉŚĂƚĞ͕�EŝƚƌĂƚĞ�ĂŶĚ�ŵŝĐƌŽďŝŽůŽŐŝĐĂů�ƉĂƌĂŵĞƚĞƌƐ�ƐƵĐŚ�
ĂƐ� ĐŽůŝĨŽƌŵ� ǁĞƌĞ� ĚĞƚĞƌŵŝŶĞĚ� ŝŶ� ƚŚĞ� ůĂďŽƌĂƚŽƌǇ͘� dŚƵƐ͕� ŝŶĚŝǀŝĚƵĂů�
ƌĞƐƵůƚƐ�ŽďƚĂŝŶĞĚ�ǁĞƌĞ�ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�E�tY^�ĨŽƌ�ĂŶĂůǇƐŝƐ͘�KŶůǇ�ĨĞǁ�
ƉĂƌĂŵĞƚĞƌƐ�ŝ͘Ğ͘�d�^͕���͕�EŝƚƌĂƚĞ�ĂŶĚ�ĐŚůŽƌŝĚĞ�ǀĂůƵĞƐ�ǁĞƌĞ�ĨŽƵŶĚ�ǁŝƚŚŝŶ�
ƚŚĞ�E�tY^�ƐƚĂŶĚĂƌĚƐ͘��ůů�ƚŚĞ�ƐĂŵƉůĞƐ�ĞǆĐĞĞĚ�ƚŚĞ�ůŝŵŝƚ�ŽĨ�E�tY^�
ĨŽƌ�dŽƚĂů�ĐŽůŝĨŽƌŵ͘��ŽŶƚĂŵŝŶĂƟŽŶ�ŽĨ�ĐŽůŝĨŽƌŵ�ĂŶĚ�ŚŝŐŚ�ĐŽŶĐĞŶƚƌĂƟŽŶ�
ŽĨ�ĂŵŵŽŶŝĂ�ŵĂǇ�ďĞ�ĚƵĞ�ƚŽ�ƚŚĞ�ƉŽŽƌ�ƐĞǁĂŐĞ�ƐǇƐƚĞŵ�ŝŶ�ƚŚĞ�ǀĂůůĞǇ͘�
,ŝŐŚ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽĨ�ŚĂƌĚŶĞƐƐ�ŝŶĚŝĐĂƚĞƐ�ŵŝŶĞƌĂůƐ�ŐĞƫŶŐ�ĚŝƐƐŽůǀĞĚ�
ŝŶ�ǁĂƚĞƌ�ǁŚŝůĞ�ĐŽŵŝŶŐ�ŝŶ�ĐŽŶƚĂĐƚ�ĚƵƌŝŶŐ�ƉĞƌĐŽůĂƟŽŶ�ĂŶĚ�ƐƵďͲƐƵƌĨĂĐĞ�
ŇŽǁ͘�dŚĞ�ƚĞŵƉŽƌĂů�ĂŶĂůǇƐŝƐ�ŽĨ�ƐŚĂůůŽǁ�ǁĞůůƐ�ŝŶ�ƚŚĞ�ǀĂůůĞǇ�ƐŚŽǁƐ�ƚŚĂƚ�
ŐƌŽƵŶĚǁĂƚĞƌ� ƋƵĂůŝƚǇ� ŽĨ� �ŚĂŬƚĂƉƵƌ� ŝƐ� ƌĞůĂƟǀĞůǇ� ĚĞƚĞƌŝŽƌĂƚĞĚ� ƚŚĂŶ�
ƚŚĂƚ�ŽĨ�<ĂƚŚŵĂŶĚƵ�ĂŶĚ�>ĂůŝƚƉƵƌ�ǁŚŝĐŚ�ŵĂǇ�ďĞ�ĐĂƵƐĞĚ�ďǇ�ŽǀĞƌƵƐĞ�ŽĨ�
ĨĞƌƟůŝǌĞƌƐ͕�ƉĞƐƟĐŝĚĞƐ�ĂŶĚ�ĂŶ�ƵŶŵĂŶĂŐĞĚ�ƐĞǁĂŐĞ�ƐǇƐƚĞŵ͘�

<ĞǇǁŽƌĚƐ͗�E�tY^͕�dĞŵƉŽƌĂů�ǀĂƌŝĂƟŽŶ͕�^ŚĂůůŽǁ�ǁĞůůƐ�
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TECHNICAL 
PRESENTATIONS
^K�/K>K'z��E��,hD�E/d/�^ͬ
�/K�/s�Z^/dz��KE^�Zs�d/KE

# represents the poster presentation

^K�/K>K'z��E��,hD�E/d/�^ͬ�/K�/s�Z^/dz��KE^�Zs�d/KE
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SHBC 001

ZŽůĞ� ŽĨ� tŽŵĞŶ� ŝŶ� ,ŽƵƐĞŚŽůĚͲ>ĞǀĞů� ^ŽĐŝŽͲ�ĐŽŶŽŵŝĐ�
�ĞĐŝƐŝŽŶ�DĂŬŝŶŐ�WƌŽĐĞƐƐĞƐ

'�hZ�s��,�h�,�Zz1͕�^hZ�^,���,��hZ�WZ��,�E1

1DĂƐƚĞƌƐ�ŝŶ�/ŶƚĞƌŶĂƟŽŶĂů��ŽŽƉĞƌĂƟŽŶ��ĞǀĞůŽƉŵĞŶƚ͕�DŝĚͲtĞƐƚĞƌŶ�
hŶŝǀĞƌƐŝƚǇ 

�ͲŵĂŝů͗�ŐĂƵƌĂǀͺĚŚŶΛŽƵƚůŽŽŬ͘ĐŽŵ

dŚĞ�Ăŝŵ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ŝƐ�ƚŽ�ĮŶĚ�ŽƵƚ�ǁŚĞƚŚĞƌ�ƚŚĞ�ĨĞŵŝŶŝƐƚ�ŵŽǀĞŵĞŶƚ͕�
ĂŶĚ�ŽƚŚĞƌ�ŐĞŶĚĞƌ�ƉƌŽŐƌĂŵ�ŚĂƐ�ƌĞĂůůǇ�ǁŽƌŬĞĚ�ŽƵƚ�ŝŶ�ĞŵƉŽǁĞƌŝŶŐ�ƚŚĞ�
ǁŽŵĞŶ Ɛ͛� ƉĂƌƟĐŝƉĂƟŽŶƐ� ŝŶ� ƚŚĞ� ƐŽĐŝŽͲĞĐŽŶŽŵŝĐ� ĂĐƟǀŝƟĞƐ͘� dŚĞ� ƐƚƵĚǇ�
ĂŶĂůǇǌĞĚ�ƚŚĞ�ǁŽŵĞŶ Ɛ͛�ƌŽůĞ�ŝŶ�ƚŚĞ�ŚŽƵƐĞŚŽůĚ�ĚĞĐŝƐŝŽŶͲŵĂŬŝŶŐ�ƉƌŽĐĞƐƐ�
ĂŶĚ� ĨŽƌ� ƚŚĞ� ǀŽŝĐĞ� ĂŶĚ� ĐŚŽŝĐĞ� ŽĨ� ĞĐŽŶŽŵŝĐ� ĂĐƟǀŝƟĞƐ� ƉĂƌƟĐƵůĂƌůǇ� ŝŶ�
^ĂŝďŶƵ�tĂƌĚ�ŶŽ�ϭϴ�ŽĨ�>ĂůŝƚƉƵƌ�DĞƚƌŽƉŽůŝƚĂŶ��ŝƚǇ͘�dŚĞ�ƐƚƵĚǇ�ŝƐ�ĨŽĐƵƐĞĚ�
ŽŶ�ƚŚĞ�ƐĞŵŝͲƵƌďĂŶ�ĂƌĞĂ�ŽĨ�>ĂůŝƚƉƵƌ��ŝƐƚƌŝĐƚ͕�ǁŚŝĐŚ�ŚĂƐ�ďŽƚŚ�ƵƌďĂŶ�ĂŶĚ�
ƌƵƌĂů� ƐĞƫŶŐƐ͘� dŚĞ� ƐƵƌǀĞǇ� ǁĂƐ� ĐŽŶĚƵĐƚĞĚ� ŝŶ� ϯϮϮ� ŚŽƵƐĞŚŽůĚƐ� ƵƐŝŶŐ�
<ŽďŽͲƚŽŽůďŽǆ�ŵŽďŝůĞ�ĂƉƉůŝĐĂƟŽŶ͘�dŚĞ�ƐƚƵĚǇ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�ĨŽƵƌ�ƐƵďͲ�
ĐĂƚĞŐŽƌŝĞƐ�ƚŽ�ĮŶĚ�ŽƵƚ�ƚŚĞ�ƐƚĂƚƵƐ�ŽĨ�ǁŽŵĞŶ�ǁŚŝĐŚ�ĂƌĞ͗��ƐƐĞƚ�ŽǁŶĞƌƐŚŝƉ͕�
�ĞĐŝƐŝŽŶ�ŵĂŬŝŶŐ͕��ĐĐĞƐƐŝďŝůŝƚǇ͕ �ĂŶĚ��ǁĂƌĞŶĞƐƐ͘��ŶĂůǇƐŝƐ�ǁĂƐ�ƉƌŝŵĂƌŝůǇ�
ĨŽĐƵƐĞĚ�ŽŶ�ƚŚƌĞĞ�ǀĂƌŝĂďůĞƐ͗��ŵƉůŽǇŵĞŶƚ͕�ƐƚĂƚƵƐ��ĂƐƚĞͬ�ƚŚŶŝĐŝƚǇ͕ �ĂŶĚ�
�ĚƵĐĂƟŽŶ͘� �ĂƐĞĚ� ŽŶ� ƚŚĞ� ƌĞƐĞĂƌĐŚ� ǁŽŵĞŶ� ŚĂǀĞ� ďĞĞŶ� ƉƌŽŐƌĞƐƐŝŶŐ�
ƌĂƉŝĚůǇ�ŝŶ�ŵŽƐƚ�ŽĨ�ƚŚĞ�ƐĞĐƚŽƌƐ͘�,ŽǁĞǀĞƌ͕ �ŝŶ�ƚĞƌŵƐ�ŽĨ�ĮŶĂŶĐŝĂů�ŵĂƩĞƌƐ͕�
ƚŚĞǇ�ǁĞƌĞ� ůŝƩůĞ�ďĞŚŝŶĚ� ŝŶ� ƚĂŬŝŶŐ�ĂŶĚ�ŐŝǀŝŶŐ�ĚĞĐŝƐŝŽŶƐ�ĚĞƐƉŝƚĞ�ďĞŝŶŐ�
ĮŶĂŶĐŝĂůůǇ� ŝŶĚĞƉĞŶĚĞŶƚ͘��ĚĚŝƟŽŶĂůůǇ͕ � ŝƚ�ǁĂƐ� ĨŽƵŶĚ�ƚŚĂƚ� ĨĞŵĂůĞƐ�ĂŶĚ�
ŵĂůĞƐ�ďŽƚŚ�ĐŽƵŶƚĞƌƉĂƌƚƐ�ƵƐĞĚ�ƚŽ�ƌĞĐĞŝǀĞ�ƚŚĞ�ĐŽŶƐĞŶƐƵƐ�ĨŽƌ�ƚŚĞ�ĚĞĐŝƐŝŽŶ͘�
dŚĞ� ƌĞƐƵůƚƐ� ǁĞƌĞ� ƐĂƟƐĨĂĐƚŽƌǇ� ŝŶ� ƚĞƌŵƐ� ŽĨ� ǁŽŵĞŶ� ĞŵƉŽǁĞƌŵĞŶƚ�
ŚŽǁĞǀĞƌ� ŝƚ� ǁĂƐ� ŶŽƚ� ƐĂƟƐĨĂĐƚŽƌǇ� ŝŶ� ĐĂƐĞ� ŽĨ� ƌĂƉŝĚ� ƵƌďĂŶŝǌĂƟŽŶ� ĂŶĚ�
ĐŽŵƉĞƟƟǀĞ�ǁŽƌůĚ͘�dŚĞ�ǁŽŵĞŶ�ŚĂǀĞ�ďĞĞŶ�ŵĂĚĞ�ĂǁĂƌĞ�ŽĨ�ƚŚĞŝƌ�ďĂƐŝĐ�
ƌŝŐŚƚƐ͕�ĐĂƉĂĐŝƚĂƚĞĚ�ĨƌŽŵ�ƚŚĞ�ŐŽǀĞƌŶŵĞŶƚ�ĂŶĚ�ƉƌŝǀĂƚĞ�ƐĞĐƚŽƌƐ�ďƵƚ�ŽŶůǇ�
ůŝŵŝƚĞĚ�ƚŽ�ƉĂƌƟĐŝƉĂƟŽŶ͘�tŽŵĞŶ�ǁĞƌĞ�ĞǆĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ƌĞƉƌĞƐĞŶƚĂƟŽŶ�
ŝŶ� ƉŽůŝƟĐƐ͕� ůĞĂĚĞƌƐŚŝƉ͕� ƐŽĐŝĂů� ƌĞƉƌĞƐĞŶƚĂƟŽŶ͘� �ŶŚĂŶĐŝŶŐ� ůĞĂĚĞƌƐŚŝƉ�
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ƐŬŝůůƐ� ĂŶĚ� ƐĞĐƵƌŝŶŐ� ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ�ǁŽŵĞŶ�ĐŽƵůĚ� ŝŵƉĂĐƚ�ďĞƩĞƌ� ŝŶ�
ƚŚĞŝƌ�ƐŽĐŝŽͲĞĐŽŶŽŵŝĐ�ƐƚĂƚƵƐ�ĂŶĚ�ĚĞĐŝƐŝŽŶͲŵĂŬŝŶŐ͘

<ĞǇǁŽƌĚƐ͗��ĞĐŝƐŝŽŶ�ŵĂŬŝŶŐ͕��ŵƉŽǁĞƌŵĞŶƚ͕�̂ ŽĐŝŽͲĞĐŽŶŽŵŝĐ͕�tŽŵĞŶ�
ƉĂƌƟĐŝƉĂƟŽŶ

SHBC 002

&ĂĐƚŽƌƐ�/ŶŇƵĞŶĐŝŶŐ�hƐĞƌ͛Ɛ�WƌĞĨĞƌĞŶĐĞ�ŝŶ�DĞŶƐƚƌƵĂů�,ǇŐŝĞŶĞ�
DĂŶĂŐĞŵĞŶƚ�WƌŽĚƵĐƚƐ

Z��/E��>h/d�>

DĞŶƐƚƌƵĂƟŽŶ͕� Ă� ďŝŽůŽŐŝĐĂů� ĨƵŶĐƟŽŶ� ĞǆƉĞƌŝĞŶĐĞĚ� ďǇ� ĐŝƐ�ǁŽŵĞŶ� ĂŶĚ�
ƚƌĂŶƐŐĞŶĚĞƌĞĚ�ŵĞŶ�ĐŽŵĞƐ�ǁŝƚŚ�ŚŝŐŚ�ĐŽƐƚ�ďĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ŝŶŇƵĞŶĐĞ�ŽĨ�
ƉŝŶŬ�ƚĂǆ�ĂŶĚ�ƚĂŵƉŽŶƐ�ƚĂǆ͘�dŚĞ�ƐƚƵĚǇ�ĂŝŵĞĚ�ƚŽ�ĞǆƉůŽƌĞ�ĨĂĐƚŽƌƐ�ŝŶŇƵĞŶĐŝŶŐ�
ƵƐĞƌ Ɛ͛� ƉƌĞĨĞƌĞŶĐĞ� ŝŶ�D,D�ƉƌŽĚƵĐƚƐ͘� �ůƚŚŽƵŐŚ� ǀĂƌŝŽƵƐ� ƐƚƵĚŝĞƐ� ŚĂǀĞ�
ďĞĞŶ�ĐŽŶĚƵĐƚĞĚ�ŽŶ�ƚĂŵƉŽŶ�ƚĂǆ͕�ƚŚĞ�ĞŶǀŝƌŽŶŵĞŶƚĂů� ŝŵƉĂĐƚ�ŽĨ�D,D�
ƉƌŽĚƵĐƚƐ͕� dĂŵƉŽŶƐ� sƐ͘� WĂĚƐ͕� ƚŚĞƌĞ� ŝƐ� ŽŶůǇ� ůŝŵŝƚĞĚ� ƌĞƐĞĂƌĐŚ� ǁŚŝĐŚ�
ĂŶĂůǇǌĞĚ�ĨĂĐƚŽƌƐ�ŝŶŇƵĞŶĐŝŶŐ�ƵƐĞƌ Ɛ͛�ƉƌĞĨĞƌĞŶĐĞ�ŝŶ�D,D�ƉƌŽĚƵĐƚƐ͘�dŚŝƐ�
ƐƚƵĚǇ�ƵƐĞĚ�ƚŚĞ�ƐŶŽǁďĂůů� ƐĂŵƉůŝŶŐ�ŵĞƚŚŽĚ�ƚŽ�ĮŶĚ�ŽƵƚ� ƌĞƐƉŽŶĚĞŶƚƐ͘�
dŚĞ� ŐŽŽŐůĞͲĨŽƌŵƐ� ǁĞƌĞ� ƵƐĞĚ� ĨŽƌ� ƚŚĞ� ĚĂƚĂ� ĐŽůůĞĐƟŽŶ� ƉƌŽĐĞƐƐ͘� dŚŝƐ�
ƐƚƵĚǇ�ƐƵƌǀĞǇĞĚ�Ă�ƚŽƚĂů�ŽĨ�Ϯϳϭ�ĨĞŵĂůĞƐ�ďĞůŽŶŐŝŶŐ�ƚŽ�ƚŚĞ�ĂŐĞ�ŐƌŽƵƉ�ŽĨ�
ϮϬͲϮϵ�ĨƌŽŵ�<ĂƚŚŵĂŶĚƵ�sĂůůĞǇ�͘� /ƚ� ŝƐ�ŽďƐĞƌǀĞĚ�ƚŚĂƚ�ƉĂĚƐ�ǁĞƌĞ�ŚŝŐŚůǇ�
ƉŽƉƵůĂƌ� ĂŵŽŶŐ�ƵƐĞƌƐ� ĨŽůůŽǁĞĚ�ďǇ� Ă� ĐŽŵďŝŶĂƟŽŶ�ŽĨ� ƐŝůŝĐŽŶ� ĐƵƉ� ĂŶĚ�
ĐůŽƚŚ�ƉĂĚ͘�dĂŵƉŽŶƐ�ǁĞƌĞ�ůĞĂƐƚ�ƉƌĞĨĞƌƌĞĚ�ďǇ�ƚŚĞ�ƌĞƐƉŽŶĚĞŶƚƐ͘�tŽŵĞŶ�
ǁŝƚŚ�ŬŶŽǁůĞĚŐĞ͕�ĂŶĚ�ĂǁĂƌĞŶĞƐƐ�ŽŶ�ĂǀĂŝůĂďůĞ�ƉƌŽĚƵĐƚƐ�ĐŚŽƐĞ�Ă�D,D�
ƉƌŽĚƵĐƚ� ĂŵŽŶŐ� ǀĂƌŝŽƵƐ� ĐŚŽŝĐĞƐ� ĂǀĂŝůĂďůĞ͘� KƚŚĞƌ� ĨĂĐƚŽƌƐ� ŝŶĐůƵĚŝŶŐ�
ĞŶŐĂŐĞŵĞŶƚ� ŝŶ� ŝŶĐŽŵĞ�ŐĞŶĞƌĂƟŶŐ�ĂĐƟǀŝƚǇ͕ � ĞĐŽŶŽŵŝĐ� ŝŶĚĞƉĞŶĚĞŶĐĞ�
ŚĞůƉĞĚ�ƚŽ�ĐƌĞĂƚĞ�ĂŶ�ĞŶĂďůŝŶŐ�ĞŶǀŝƌŽŶŵĞŶƚ�ƚŽ�ŝŶĐƌĞĂƐĞ�ĂĐĐĞƐƐ�ƚŽ�ƚŚŽƐĞ�
ƉƌŽĚƵĐƚƐ͘�dŚĞƌĞĨŽƌĞ͕�ŝƚ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ŝŶĐƌĞĂƐĞ�ĞĂƐĞ�ĂŶĚ�ĞīĞĐƟǀĞŶĞƐƐ�
ŽĨ�ƚŚĞ�ƉƌŽĚƵĐƚƐ͕�ĂŶĚ�ĞĚƵĐĂƚĞ�ƉĞŽƉůĞ�ĂďŽƵƚ�ŵĞŶƐƚƌƵĂƟŽŶ͘

<ĞǇǁŽƌĚƐ͗�DĞŶƐƚƌƵĂƟŽŶ͕�<ŶŽǁůĞĚŐĞ͕�D,D�ƉƌŽĚƵĐƚ͕�^ŝůŝĐŽŶ�ĐƵƉ
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SHBC 003

�īĞĐƚ�ŽĨ�DĂƚĞƌŶĂů�DŝŐƌĂƟŽŶ�ŽŶ��ĚƵĐĂƟŽŶ�ŽĨ��ŚŝůĚƌĞŶ� ŝŶ�
EĞƉĂů

^�EdK^,�W�E��z*1͕�̂ hZ�^,���,��hZ�WZ��,�EϮ͕��/E�^,�̂ h���/3

1 &ĂĐƵůƚǇ�ŽĨ�,ƵŵĂŶŝƟĞƐ�ĂŶĚ�^ŽĐŝĂů�^ĐŝĞŶĐĞƐ͕�DŝĚͲtĞƐƚĞƌŶ�hŶŝǀĞƌƐŝƚǇ 
2&ĂĐƵůƚǇ�ŽĨ�,ƵŵĂŶŝƟĞƐ�ĂŶĚ�^ŽĐŝĂů�^ĐŝĞŶĐĞƐ͕�DŝĚͲtĞƐƚĞƌŶ�hŶŝǀĞƌƐŝƚǇ 

ϯ�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ�&ŽŽĚ�dĞĐŚŶŽůŽŐǇ͕�dh͕��ŚĂƌĂŶ 
Ύ�ŵĂŝů͗�ƉĂŶĚĞĞƐĂŶƚŽƐŚΛŐŵĂŝů͘ĐŽŵ

dŚĞ�ŐƌŽǁŝŶŐ�ƚƌĞŶĚ�ŽĨ�ĨĞŵĂůĞ�ŵŝŐƌĂƟŽŶ�ĨŽƌ�ĞŵƉůŽǇŵĞŶƚ�ŽǀĞƌ�ƚŚĞ�ǇĞĂƌƐ�
ŚĂƐ� ďĞĞŶ� ĂŶ� ŝƐƐƵĞ� ĨŽƌ� ĚŝƐĐƵƐƐŝŽŶ� ŝŶ�EĞƉĂů͘�DĂƚĞƌŶĂů�ŵŝŐƌĂƟŽŶ�ŵĂǇ�
ŚĂǀĞ�Ă�ŶĞŐĂƟǀĞ�ŝŵƉĂĐƚ�ŽŶ�ƚŚĞ�ĞŵŽƟŽŶĂů�ĂŶĚ�ĞĚƵĐĂƟŽŶĂů�ƉĞƌĨŽƌŵĂŶĐĞ���
ŽĨ� ƚŚĞ� ĐŚŝůĚƌĞŶ� ůĞŌ�ďĞŚŝŶĚ͘� dŚĞ�Ăŝŵ�ŽĨ� ƚŚĞ� ƐƚƵĚǇ� ŝƐ� ƚŽ�ĮŶĚ� ƚŚĞ� ůŝŶŬ�
ĂŶĚ� ŝŵƉĂĐƚ�ŽĨ�ŵŽƚŚĞƌƐ͛�ŵŝŐƌĂƟŽŶ� ĨŽƌ� ĨŽƌĞŝŐŶ�ĞŵƉůŽǇŵĞŶƚ�ŽŶ� ƚŚĞŝƌ�
ĐŚŝůĚƌĞŶ Ɛ͛� ĞŵŽƟŽŶĂů� ďĞŚĂǀŝŽƌ� ĂŶĚ� ĞĚƵĐĂƟŽŶĂů� ƉĞƌĨŽƌŵĂŶĐĞƐ͘� dŚĞ�
ƐƚƵĚǇ�ĂƌĞĂ�ǁĂƐ��ŚĂŶŐƵŶĂƌĂǇĂŶ�DƵŶŝĐŝƉĂůŝƚǇ� � ŝŶ� ��ŚĂŬƚĂƉƵƌ� ��ŝƐƚƌŝĐƚ�
ŽĨ� �ĂŐŵĂƟ�WƌŽǀŝŶĐĞ͕�EĞƉĂů͘� dŚĞ� ƐƵƌǀĞǇ�ǁĂƐ� ĐŽŶĚƵĐƚĞĚ� ĂŵŽŶŐ�ϭϭϬ�
ĐŚŝůĚƌĞŶ�;ϭϬϬ�ĐŚŝůĚƌĞŶ�ŽĨ�ŵŝŐƌĂƚĞĚ�ŵŽƚŚĞƌƐ�ĂŶĚ�ϭϬ�ĨƌŽŵ�ŶŽŶͲŵŝŐƌĂŶƚƐͿ�
ĨƌŽŵ�ϵϳ�ŚŽƵƐĞŚŽůĚƐ͘�dŚĞ�ĐŚŝůĚƌĞŶ Ɛ͛�ĞĚƵĐĂƟŽŶĂů�ƉĞƌĨŽƌŵĂŶĐĞ�ƐƵĐŚ�ĂƐ�
ƉĞƌĐĞŶƚĂŐĞ�ŵĂƌŬƐ͕�ŵĂƌŬƐ�ŽďƚĂŝŶĞĚ�ŽŶ�ŬĞǇ�ƐƵďũĞĐƚƐ͕�ƐĐŚŽŽů�ĂƩĞŶĚĂŶĐĞ�
ĂůŽŶŐ�ǁŝƚŚ�ŽƚŚĞƌ� ƐƚƵĚǇ�ǀĂƌŝĂďůĞƐ�ǁĂƐ�ŽďƐĞƌǀĞĚ� ĨŽƌ�ďĞĨŽƌĞ�ĂŶĚ�ĂŌĞƌ�
ƚŚĞ� ŵŽƚŚĞƌ Ɛ͛� ĚĞƉĂƌƚƵƌĞ� ĂŶĚ� ĐŽŵƉĂƌĞĚ� ǁŝƚŚ� ĐŚŝůĚƌĞŶ� ĨƌŽŵ� ŶŽŶͲ
ŵŝŐƌĂŶƚ�ŵŽƚŚĞƌƐ� ;ƌĞĨĞƌĞŶĐĞ� ŐƌŽƵƉͿ͘� dŚĞ� ƐƚƵĚǇ� ĨŽƵŶĚ� ƐŽŵĞ� ŬŝŶĚ� ŽĨ�
ĞŵŽƟŽŶĂů� ĂŶĚ� ďĞŚĂǀŝŽƌĂů� ĐŚĂŶŐĞƐ� ŝŶ� ƚŚĞ� ĐŚŝůĚƌĞŶ� ĂŌĞƌ� ŵŽƚŚĞƌƐ͛�
ĚĞƉĂƌƚƵƌĞ͘� ZĞƐƵůƚƐ� ƐŚŽǁĞĚ� ƚŚĂƚ� ĞĚƵĐĂƟŽŶĂů� ƉĞƌĨŽƌŵĂŶĐĞ� ƐƵĐŚ� ĂƐ�
ŵĂƌŬƐ� ŽďƚĂŝŶĞĚ͕� ƐĐŚŽŽů� ĂƩĞŶĚĂŶĐĞ͕� ƐƚƵĚǇ� ƟŵĞ� ǁĂƐ� ĨŽƵŶĚ� ƚŽ� ďĞ�
ŶĞŐĂƟǀĞůǇ�ĂīĞĐƚĞĚ�ďǇ�ŵŽƚŚĞƌ Ɛ͛�ŵŝŐƌĂƟŽŶ͘�^ŝŵŝůĂƌůǇ͕ � ĐŽŵƉĂƌĞĚ�ǁŝƚŚ�
ƌĞĨĞƌĞŶĐĞ� ŐƌŽƵƉ� ƐƚƵĚĞŶƚƐ͕� ƌĞĚƵĐĞĚ� ĞĚƵĐĂƟŽŶĂů� ƉĞƌĨŽƌŵĂŶĐĞ� ǁĂƐ�
ŽďƐĞƌǀĞĚ�ĂŵŽŶŐ�ƚŚĞ�ĐŚŝůĚƌĞŶ� ůĞŌ�ďĞŚŝŶĚ͘�KƚŚĞƌ�ƐƚƵĚǇ�ǀĂƌŝĂďůĞƐ� ůŝŬĞ�
ƚƵŝƟŽŶ�ĨĂĐŝůŝƚǇ͕ �ŚŽƵƐĞŚŽůĚ�ǁŽƌŬ�ĂŶĚ�ƟĸŶ�ǁĞƌĞ�ĨŽƵŶĚ�ƚŽ�ďĞ�ĂīĞĐƚĞĚ�ďǇ�
ŵŽƚŚĞƌƐ͛�ŵŝŐƌĂƟŽŶ͘�dŚĞ�ƐŽĐŝĂů�ƉƌŽƚĞĐƟŽŶ�ƉŽůŝĐŝĞƐ�ŵƵƐƚ�ĨŽĐƵƐ�ŽŶ�ƚŚĞ�
ƉƌĞǀĞŶƟŽŶ�ŽĨ�ƐƵĐŚ�ŶĞŐĂƟǀĞ�ĐŽŶƐĞƋƵĞŶĐĞƐ͘
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<ĞǇǁŽƌĚƐ͗� �ĚƵĐĂƟŽŶĂů� ƉĞƌĨŽƌŵĂŶĐĞ͕� ZĞĨĞƌĞŶĐĞ� ŐƌŽƵƉ͕� �ŵŽƟŽŶĂů͕�
&ŽƌĞŝŐŶ�ĞŵƉůŽǇŵĞŶƚ     

SHBC 004

���ŽŵƉĂƌĂƟǀĞ��ŶĂůǇƐŝƐ�ŽĨ�&ĂĐƚŽƌƐ��īĞĐƟŶŐ�̂ ƚƌĞĞƚ�sĞŶĚŽƌƐ͛�
�ǆŝƐƚĞŶĐĞ�ŝŶ�/ŶĨŽƌŵĂů��ĐƟǀŝƚǇ�ŝŶ�<ĂƚŚŵĂŶĚƵ

^/DZ�E���,/<�Z/

DŝĚͲtĞƐƚĞƌŶ�hŶŝǀĞƌƐŝƚǇ͕�EĂǇĂďĂƚŽ͕�>ĂůŝƚƉƵƌ

^ƚƌĞĞƚ�ǀĞŶĚŝŶŐ�ĐĂŶ�ďĞ�ƵŶĚĞƌƐƚŽŽĚ�ĂƐ�ƚŚĞ�ďƵƐŝŶĞƐƐ�ŐĞŶĞƌĂƚĞĚ�ĨŽƌ�ŽŶĞƐĞůĨ�
ƚŽ�ƐĞůů�ƚŚĞ�ƉƌŽĚƵĐƚƐ�ŝŶ�ďƵƐǇ�ƐƚƌĞĞƚƐ�ǁŚŝĐŚ�ůĞĂĚƐ�ƚŽ�ƚƌĂĸĐ�ĐŽŶŐĞƐƟŽŶ͕�Ă�
ĚŝĸĐƵůƚǇ�ĨŽƌ�ƉĞĚĞƐƚƌŝĂŶƐ͘�,ŽǁĞǀĞƌ͕ �ƐƚƌĞĞƚ�ǀĞŶĚŽƌƐ�ĂƌĞ�ŶŽƚ�ĂĐĐĞƉƚĞĚ�ďǇ�
ŵƵŶŝĐŝƉĂůŝƚǇ�Žƌ�ŐŽǀĞƌŶŵĞŶƚ�ĨŽƌ�ŶŽƚ�ƉĂǇŝŶŐ�ƚĂǆĞƐ͘�dŚĞ�ŵĂŝŶ�Ăŝŵ�ŽĨ�ƚŚŝƐ�
ƌĞƐĞĂƌĐŚ�ǁĂƐ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ĨĂĐƚŽƌƐ�ĂīĞĐƟŶŐ�ĞǆŝƐƚĞŶĐĞ�ŽĨ�ƐƚƌĞĞƚ�
ǀĞŶĚŽƌƐ� ŝŶ� ƚŚĞ� ŝŶĨŽƌŵĂů� ĂĐƟǀŝƚǇ� ŝŶ� <ĂƚŚŵĂŶĚƵ� ĂŶĚ� ŚĂƐ� ƉĂƌƟĐƵůĂƌůǇ�
ĨŽĐƵƐĞĚ� ŽŶ� ƚŚĞ� ĐŽŽƉĞƌĂƟŽŶ͕� ƵŶĚĞƌƐƚĂŶĚŝŶŐ� ĂŶĚ� ǀĂƌŝĂŶĐĞ� ďĞƚǁĞĞŶ�
ǀĞŶĚŽƌƐ�ĂŶĚ� ůŽĐĂů� ƐŚŽƉŬĞĞƉĞƌƐ͘� /ƚ�ĂůƐŽ� ƚƌŝĂŶŐƵůĂƚĞĚ� ƚŚĞ� ƌĞƐƉŽŶƐĞ�ŽĨ�
ƐƚƌĞĞƚ�ǀĞŶĚŽƌƐ͕�ůŽĐĂů�ƐŚŽƉŬĞĞƉĞƌƐ�ĂŶĚ�ůŽĐĂů�ĐůƵďƐ�ŝŶ�ŽƉĞƌĂƟŶŐ�ƐƚƌĞĞƚ�
ƐŚŽƉƐ͘�dŚĞ�ĚĂƚĂ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ƵƐŝŶŐ�ƋƵĞƐƟŽŶŶĂŝƌĞ�ƐƵƌǀĞǇƐ�ǁŝƚŚ�ϰϰ�
ǀĞŶĚŽƌƐ�ƵƐŝŶŐ�ĐŽŶǀĞŶŝĞŶƚ�ƌĂŶĚŽŵ�ƐĂŵƉůŝŶŐ͕�ǁŚĞƌĞ�ďŽƚŚ�ŽƉĞŶͲĞŶĚĞĚ�
ĂŶĚ�ĐůŽƐĞͲĞŶĚĞĚ�ƋƵĞƐƟŽŶŶĂŝƌĞƐ�ǁĞƌĞ�ĂƐŬĞĚ͘�dŚĞ�ƌĞƐƵůƚ�ĚĞŵŽŶƐƚƌĂƚĞĚ�
ƚŚĂƚ�ƚŚĞ�ƚƌĂŶƐĂĐƟŽŶ�ŝŶ�ƚŚĞ�ŝŶĨŽƌŵĂů�ĞĐŽŶŽŵǇ�ǁĂƐ�ŚŝŐŚĞƌ͕ �ďƵƚ�ůĂĐŬĞĚ�
ƚŚĞ�ĞĐŽŶŽŵŝĐ�ƌĞƚƵƌŶƐ�ĨŽƌ�ƚŚĞ�ŐŽǀĞƌŶŵĞŶƚ͘�dŚĞ�ƌĞůĂƟŽŶƐŚŝƉ�ďĞƚǁĞĞŶ�
ǀĞŶĚŽƌƐ�ĂŶĚ� ůŽĐĂů� ƐŚŽƉŬĞĞƉĞƌƐ�ǁĞƌĞ�ŶŽŶͲĐŽŶŇŝĐƟŶŐ�ĂŶĚ�ŚĂǀĞ�ďĞĞŶ�
ůŝǀŝŶŐ�ŝŶ�ŚĂƌŵŽŶǇ͘�^ŝŵŝůĂƌůǇ͕ �ŶŽ�ůŽĐĂů�ǇŽƵƚŚ�ĐůƵďƐ�ǁĞƌĞ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�
ǀĞŶĚŽƌƐ�ĨŽƌ�ƚŚĞŝƌ�ƉƌŽƚĞĐƟŽŶ�ďƵƚ�^ĂŵĂŬŚƵƐŝ�ůŽĐĂů�ĐůƵď�ǁĂƐ�ŝŶǀŽůǀĞĚ�ĨŽƌ�
ŵĂŶĂŐĞŵĞŶƚ�ŽĨ�ƚŚĞ�ƉůĂĐĞ͕�ǁĂƚĞƌ͕ �ĞůĞĐƚƌŝĐŝƚǇ�ĂŶĚ�ǁĂƐƚĞ�ŵĂŶĂŐĞŵĞŶƚ͘�
�ŽŽƉĞƌĂƟŽŶ�ĂŶĚ�ƉƌŽǀŝĚŝŶŐ�ƐƉĞĐŝĂů�ƐƉĂĐĞ�ĨŽƌ�ƐƚƌĞĞƚ�ǀĞŶĚŽƌƐ�ǁŽƵůĚ�ďĞ�
ŚĞůƉĨƵů�ƚŽ�ŵĂŶĂŐĞ�ŝƚ͘
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<ĞǇǁŽƌĚƐ͗��^ƚƌĞĞƚ�ǀĞŶĚŽƌƐ͕�sĞŶĚŝŶŐ͕�^ŚŽƉŬĞĞƉĞƌƐ

SHBC 005

WĞƌĐĞƉƟŽŶƐ�ŽĨ�ƚŚĞ�ZŽůĞ�ŽĨ� /ŶƚĞƌŶĞƚ�hƐĞ�ŽŶ�^ĞǆƵĂů�,ĞĂůƚŚ�
�ŵŽŶŐ�zŽƵŶŐ�WĞŽƉůĞ�ŝŶ�<ĂƚŚŵĂŶĚƵ

^hZ�E�Z��<hD�Z��K,�Z�͕�Z�:�<hD�Z�^h���/͕�d/<�^,tKZ/�
�K,�Z�͕�<�E�,�E�<�Z</

�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ĐŽŶŽŵŝĐƐ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ

dŚĞ� ƌĞŽƌŐĂŶŝǌĂƟŽŶ� ŽĨ� ƐĞǆƵĂůŝƚǇ� ĂŶĚ� ƐĞǆƵĂů� ŝŶƚĞƌĞƐƚƐ� ĂŵŽŶŐ� ǇŽƵŶŐ�
ƉĞŽƉůĞ�ŚĂǀĞ�ůĂƌŐĞůǇ�ďĞĞŶ�ƐŚĂƉĞĚ�ďǇ�ĐŚĂŶŐŝŶŐ�ĐŽŵŵƵŶŝĐĂƟŽŶ��ŵĞĚŝĂ͕�
ƉĂƌƟĐƵůĂƌůǇ͕ � ƚŚĞ� /ŶƚĞƌŶĞƚ͘� dŚŝƐ� ĂƌƟĐůĞ� ĂŝŵĞĚ� ƚŽ� ĚĞƐĐƌŝďĞ� ƐĞǆƵĂů�
ďĞŚĂǀŝŽƌƐ� ĂŶĚ� ƚŚĞ� ƉĞƌĐĞŝǀĞĚ� ƌŽůĞ� ŽĨ� ŝŶƚĞƌŶĞƚ� ƵƐĞ� ŽŶ� ƐƵĐŚ� ƐĞǆƵĂů�
ďĞŚĂǀŝŽƌƐ�ĂŵŽŶŐ�ǇŽƵŶŐ�ƉĞŽƉůĞ�ŝŶ�<ĂƚŚŵĂŶĚƵ͘�^ƚƵĚǇ�ǁĂƐ�ƵŶĚĞƌƚĂŬĞŶ�
ƵƐŝŶŐ�Ă�ŵŝǆĞĚ�ŵĞƚŚŽĚ�ǁŝƚŚ�ĐƌŽƐƐͲƐĞĐƟŽŶĂů�ĚĞƐĐƌŝƉƟǀĞ�ĚĞƐŝŐŶ�ĂŵŽŶŐ�
ƌĂŶĚŽŵůǇ� ƐĞůĞĐƚĞĚ� ϰϮϯ� ǇŽƵŶŐ� ƉĞŽƉůĞ� ;ĂŐĞ͗� ϭϱͲϮϰ� ǇĞĂƌƐͿ� ĨƌŽŵ� ϰϮ�
ĚŝīĞƌĞŶƚ� ĐŽůůĞŐĞƐ� ŝŶ� <ĂƚŚŵĂŶĚƵ͘� ^ĞůĨͲĂĚŵŝŶŝƐƚĞƌĞĚ� ƋƵĞƐƟŽŶŶĂŝƌĞ�
ǁĂƐ�ĞŵƉůŽǇĞĚ�ĨŽƌ�ĚĂƚĂ�ĐŽůůĞĐƟŽŶ͘��ŚŝͲƐƋƵĂƌĞ�ƚĞƐƚ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŝŶ�^W^^�
ǀ͘ ϮϮ͘� /ŶƚĞƌŶĞƚ� ĂĐĐĞƐƐŝďŝůŝƚǇ�ǁĂƐ� ĨŽƵŶĚ� ĂŵŽŶŐ� ϵϮ͘ϯй�ŽĨ� ƌĞƐƉŽŶĚĞŶƚƐ�
ǁŝƚŚ�ƚŚĞ�ŵĞĂŶц^��ŽĨ�ϭϵ͘ϰϰцϮ͘Ϯϵ�ǇĞĂƌƐ͘�^ĞǆƵĂů�ďĞŚĂǀŝŽƌƐ͕�ƵŶĚĞƌƚĂŬĞŶ�
ŝŶ�ƚŚŝƐ�ƐƚƵĚǇ͕ �ǁĞƌĞ�ƌĞǀĞĂůĞĚ�ŵŽƐƚůǇ�ďǇ�ŵĂůĞ�ƌĞƐƉŽŶĚĞŶƚƐ͕� ŝŶĐƌĞĂƐŝŶŐ�
ƉƌŽƉŽƌƟŽŶĂůůǇ�ǁŝƚŚ�ŚŝŐŚĞƌ�ĞĚƵĐĂƟŽŶ�ůĞǀĞů͘�dŚĞ�ƉŽƌŶ�ǀŝĚĞŽƐ͕�ĨŽůůŽǁĞĚ�
ďǇ�ƐŽĐŝĂů�ŵĞĚŝĂ�ǁĞƌĞ�ĨŽƵŶĚ�ƚŚĞ�ŵĂŝŶ�ƐŽƵƌĐĞƐ�ŽĨ�ƐƵĐŚ�ƐĞǆƵĂů�ďĞŚĂǀŝŽƌƐ͘�
dŚĞ�ŝŶƚĞƌĂĐƟŽŶ�ďĞƚǁĞĞŶ�ŝŶƚĞƌŶĞƚ�ĂĐĐĞƐƐ�ĂŶĚ�ƐĞǆƵĂů� ŝŶƚĞƌĐŽƵƌƐĞ�ǁĂƐ�
ĨŽƵŶĚ�ŝŶƐŝŐŶŝĮĐĂŶƚ�;ƉсϬ͘ϱϯϰͿ͖�ŚŽǁĞǀĞƌ͕ �ǀĂƌŝŽƵƐ�ƐƚĂƚĞŵĞŶƚƐ�ƌĞůĂƚĞĚ�ƚŽ�
ĂƫƚƵĚĞƐ� ƚŽǁĂƌĚƐ� ƚŚĞ�ŶĞŐĂƟǀĞ�ƌŽůĞ�ŽĨ� ƚŚĞ� ŝŶƚĞƌŶĞƚ�ǁĞƌĞ�ƌĞƐƉŽŶĚĞĚ�
ƚŽ� ŝŶ�ŚŝŐŚĞƌ�ƉƌŽƉŽƌƟŽŶ͘�ZŽůĞ�ŽĨ� /ŶƚĞƌŶĞƚ�ƵƐĞ�ǁĂƐ�ĨŽƵŶĚ�ƐŝŐŶŝĮĐĂŶƚůǇ�
ĐŚĂŶŐŝŶŐ�ƚŚĞ�ƉĞƌĐĞƉƟŽŶƐ�ƚŽǁĂƌĚƐ�ƐĞǆƵĂů�ďĞŚĂǀŝŽƌƐ�ŽĨ�ǇŽƵŶŐ�ƉĞŽƉůĞ͘�
�ƌŽƵŶĚ�ϰϮй�ǇŽƵƚŚƐ�ĂŐƌĞĞĚ�ǁŝƚŚ�ƚŚĞ�ŶĞŐĂƟǀĞ�ĞīĞĐƚƐ�ŽĨ�ŝŶƚĞƌŶĞƚ�ƵƐĞ�
ŝŶ� ƚŚĞŝƌ� ƐĞǆƵĂů�ŵĂƩĞƌƐ͖� ƚŚĞƌĞďǇ͕ � ĨĞĞů� ǀƵůŶĞƌĂďůĞ� ƚŽ� ŝƚƐ� ƵƐĞ͘� dŚƵƐ͕� ƚŽ�
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ĞŶĐŽƵƌĂŐĞ�ƚŚĞ�ǇŽƵŶŐ�ƉĞŽƉůĞ Ɛ͛�ŝŶƚĞƌŶĞƚ�ƐĂĨĞƚǇ�ĂŶĚ�ƐĞǆƵĂů�ǁĞůůͲďĞŝŶŐ͕�
ƚŚĞƌĞ�ŝƐ�Ă�ŶĞĞĚ�ƚŽ�ŚĂǀĞ�ƉƌŽƉĞƌ�ŐƵŝĚĂŶĐĞ�ƚŚƌŽƵŐŚ�ĐŽŵƉůĞǆ�ĂŶĂůǇƟĐĂů�
ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ŵŽĚƵůĞƐ͘

<ĞǇǁŽƌĚƐ͗�zŽƵŶŐ�ƉĞŽƉůĞ͕�WŽƌŶŽŐƌĂƉŚǇ͕ �^ĞǆƵĂů�ďĞŚĂǀŝŽƌ͕ �^ŽĐŝĂů�ŵĞĚŝĂ

SHBC 006

�ĐŽůŽŐŝĐĂů� ^ƚĂƚƵƐ� ŽĨ� ,ŝŵĂůĂǇĂŶ� EĞǁƚ� ;Tylototriton 
verrucosus͕��ŶĚĞƌƐŽŶ͕�ϭϴϳϭͿ�ŝŶ�DĂŝ�WŽŬŚĂƌŝ�ĂŶĚ��ĚũĂĐĞŶƚ�
�ƌĞĂƐ�ŽĨ��ĂƐƚĞƌŶ�EĞƉĂů

�EhW���,�>1͕�<^,/d/:�^,�ZD�1͕�WZ�^,�Ed�Z/D�>1*͕�^DZ/d/�
'hZhE'1͕��/�,hd/�Z�E:�E�:,�1

1�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚ�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�<ĂƚŚŵĂŶĚƵ�
hŶŝǀĞƌƐŝƚǇ͕��ŚƵůŝŬŚĞů�ϰϱϮϬϬ͕�EĞƉĂů͒ 

�ŵĂŝů͗�^DZ/d/ΛŬƵ͘ĞĚƵ͘ŶƉ

dǇůŽƚŽƚƌŝƚŽŶ�ǀĞƌƌƵĐŽƐƵƐ͕�ŽŶůǇ�ŶĞǁƚ�ŬŶŽǁŶ�ĨƌŽŵ�EĞƉĂů͕�ŝƐ�ƉƌĞĚŽŵŝŶĂŶƚůǇ�
ĨŽƵŶĚ�ŝŶ�DĂŝ�WŽŬŚĂƌŝ͕�/ůĂŵ͘�̂ ƚƵĚŝĞƐ�ŽŶ�ƚŚĞƐĞ�ŽƌŐĂŶŝƐŵƐ�ĂƌĞ�ƐĐĂƌĐĞ�ŝĨ�ĂŶǇ�
ƚŚĞǇ�ůĂĐŬ�ĚĞƚĂŝůĞĚ�ƐƚƵĚǇ�ŽŶ�ƉŽƉƵůĂƟŽŶ�ĞƐƟŵĂƚĞƐ͘�dŚĞ�ƐƚƵĚǇ Ɛ͛�ƉƵƌƉŽƐĞ�
ǁĂƐ�ƚŽ�ĞƐƟŵĂƚĞ�ƚŚĞ�ƉŽƉƵůĂƟŽŶ�ĂďƵŶĚĂŶĐĞ�ŽĨ�dǇůŽƚŽƚƌŝƚŽŶ�ǀĞƌƌƵĐŽƐƵƐ͕�
ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�ǁĂƚĞƌ�ĐŚĞŵŝƐƚƌǇ�ĂŶĚ�ŝƚƐ�ĂƐƐŽĐŝĂƟŽŶ�ǁŝƚŚ�ĂďƵŶĚĂŶĐĞ�ŝŶ�
DĂŝ�WŽŬŚĂƌŝ�ĂŶĚ�ĂĚũĂĐĞŶƚ�ƉŽŶĚƐ͖�ĂŶĚ�ĂƐƐĞƐƐ�ƚŚĞ�ƚŚƌĞĂƚƐ�ƚŽ�ŽƌŐĂŶŝƐŵƐ�
ŝŶ��ĂƐƚĞƌŶ�EĞƉĂů͘�dǁŽ�DĂƌŬͲƌĞĐĂƉƚƵƌĞ�ƉŽƉƵůĂƟŽŶ�ĞƐƟŵĂƚĞƐ͗�WĞƚĞƌƐĞŶ�
ĂŶĚ�^ĐŚŶĂďĞů�ŵĞƚŚŽĚƐ�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ĂďƵŶĚĂŶĐĞ�ƵƐŝŶŐ�
sŝƐƵĂů� /ŵƉůĂŶƚ��ůĂƐƚŽŵĞƌ�ĂƐ�Ă�ŵĂƌŬŝŶŐ�ĂŐĞŶƚ͘�&ŝǀĞ�ƉŚǇƐŝĐĂů�ĂŶĚ�ŶŝŶĞ�
ĐŚĞŵŝĐĂů� ƉĂƌĂŵĞƚĞƌƐ� ŽĨ� ǁĂƚĞƌ� ǁĞƌĞ� ĂůƐŽ� ŵĞĂƐƵƌĞĚ� ŝŶ� ƚŚĞƐĞ� ƚŚƌĞĞ�
ƉŽŶĚƐ� ĂŶĚ� WƌŝŶĐŝƉĂů� �ŽŵƉŽŶĞŶƚ� �ŶĂůǇƐŝƐ� ;W��Ϳ� ǁĂƐ� ĐŽŶĚƵĐƚĞĚ� ƚŽ�
ĞƐƟŵĂƚĞ� ĂďƵŶĚĂŶĐĞ� ĂŶĚ� ǁĂƚĞƌ� ĐŚĞŵŝƐƚƌǇ Ɛ͛� ĂƐƐŽĐŝĂƟŽŶ͘� Ăůů� ƚŽƚĂů�
ŽĨ� ϭϯ� <ĞǇ� /ŶĨŽƌŵĂŶƚ� /ŶƚĞƌǀŝĞǁƐ� ;<//Ϳ͕� ǁĂƐ� ĐĂƌƌŝĞĚ� ŽƵƚ� ƚŽ� ŬŶŽǁ� ƚŚĞ�
ĚŝƐƚƌŝďƵƟŽŶ�ĂŶĚ�ƚŚƌĞĂƚƐ�ŽĨ�dǇůŽƚŽƚƌŝƚŽŶ�ǀĞƌƌƵĐŽƐƵƐ� ŝŶ��ĂƐƚĞƌŶ�EĞƉĂů͘�
dŽƚĂů�ϮϮϵ�ĂŶĚ�ϮϬϯ�ŝŶĚŝǀŝĚƵĂůƐ�ǁĞƌĞ�ĞƐƟŵĂƚĞĚ�ŝŶ�DĂŝ�WŽŬŚĂƌŝ�ĨŽůůŽǁŝŶŐ�
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ďŽƚŚ�ŵĞƚŚŽĚƐ�ǁŚĞƌĞĂƐ�Ϯϲϱ�ĂŶĚ�ϲϲ�ŝŶĚŝǀŝĚƵĂůƐ�ǁĞƌĞ�ĞƐƟŵĂƚĞĚ�ŝŶ�ƉŽŶĚ�
Ϯ� ĂŶĚ� ϯ� ƌĞƐƉĞĐƟǀĞůǇ� ƵƐŝŶŐ� ŽŶůǇ� ƚŚĞ� WĞƚĞƌƐĞŶ�ŵĞƚŚŽĚ͘�DĂŝ� WŽŬŚĂƌŝ�
ŚŽůĚƐ� ƚŚĞ�ƉŽƉƵůĂƟŽŶ�ĚĞŶƐŝƚǇ�ŽĨ�ŽŶĞ� ŝŶĚŝǀŝĚƵĂů�ƉĞƌ�ϭϬϬ�ŵϮ�ǁŚŝĐŚ� ŝƐ�
ůŽǁ�ĐŽŵƉĂƌĞĚ�ƚŽ�ϵ�ĂŶĚ�ϲ�ŝŶĚŝǀŝĚƵĂůƐ�ƉĞƌ�ϭϬϬ�ŵϮ�ŝŶ�ƌĞƐƉĞĐƟǀĞ�WŽŶĚ�Ϯ�
ĂŶĚ�ϯ͘�W���ƐŚŽǁĞĚ�ƚŚĂƚ�ǁĂƚĞƌ�ƉĂƌĂŵĞƚĞƌƐ�ůŝŬĞ�ƚĞŵƉĞƌĂƚƵƌĞ͕�ƚƵƌďŝĚŝƚǇ͕ �
ĐŽŶĚƵĐƟǀŝƚǇ͕ �ĐŚůŽƌŝĚĞ͕�ŶŝƚƌĂƚĞ� �ƉŽƐŝƟǀĞůǇ� � ŝŶŇƵĞŶĐĞ� � ƚŚĞ� �ĂďƵŶĚĂŶĐĞ�
ŽĨ� ƚŚĞƐĞ�ŽƌŐĂŶŝƐŵƐ� ŝŶ�Ăůů� ĨŽƵƌ�ƐŝƚĞƐ͘��ůƚŽŐĞƚŚĞƌ�ϭϭ�ƉůĂĐĞƐ�ŽĨ�ĞĂƐƚĞƌŶ�
EĞƉĂů�ǁĞƌĞ�ƌĞƉŽƌƚĞĚ�ǁŝƚŚ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�dǇůŽƚŽƚƌŝƚŽŶ�ǀĞƌƌƵĐŽƐƵƐ�ŝŶ�
ŽƵƌ�ƐƚƵĚǇ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�<//͕�ŚĂďŝƚĂƚ�ĚĞƐƚƌƵĐƟŽŶ�ĂƐ�ƌŽĂĚ�ĐŽŶƐƚƌƵĐƟŽŶ�
ĂŶĚ�ƉŽůůƵƟŽŶ�ŝŶ�ƉŽŶĚƐ�ǁĞƌĞ�ƚŚĞ�ŵĂũŽƌ�ƚŚƌĞĂƚƐ�ƚŽ�ƚŚĞƐĞ�ŽƌŐĂŶŝƐŵƐ͘

<ĞǇǁŽƌĚƐ͗�sŝƐƵĂů�ŝŵƉůĂŶƚ�ĞůĂƐƚŽŵĞƌ͕ �DĂƌŬͲƌĞĐĂƉƚƵƌĞ�ŵĞƚŚŽĚ͕�dŚƌĞĂƚƐ͕�
WƌŝŶĐŝƉĂů��ŽŵƉŽŶĞŶƚ��ŶĂůǇƐŝƐ

SHBC 007#

�ĞŚĂǀŝŽƌĂů�̂ ƚƵĚǇ�ŽĨ�EŽƌƚŚĞƌŶ�WĂůŵ�̂ ƋƵŝƌƌĞůƐ�;Funnambulus 
ƉĞŶŶĂŶƟŝ�tƌŽƵŐŚƚŽŶ͕�ϭϵϬϱͿ�ŝŶ�^ŚĂŶŬŚĂ�WĂƌŬ͕�<ĂƚŚŵĂŶĚƵ͕�
EĞƉĂů

*D��,h�D�,�Z:�E

dƌŝͲ�ŚĂŶĚƌĂ�DƵůƟƉůĞ��ĂŵƉƵƐ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�<ĂƚŚŵĂŶĚƵ͕�
EĞƉĂů 

�ŵĂŝů͗�ŵĂĚŚƵŵĂŚĂƌũĂŶϭϭΛŐŵĂŝů͘ĐŽŵ

�� ďĞŚĂǀŝŽƌĂů� ƐƚƵĚǇ� ŽĨ� ŶŽƌƚŚĞƌŶ� ƉĂůŵ� ƐƋƵŝƌƌĞůƐ� ǁĂƐ� ƉĞƌĨŽƌŵĞĚ� ƚŽ�
ŽďƐĞƌǀĞ�Ɛŝǆ�ĚŝīĞƌĞŶƚ�ďĞŚĂǀŝŽƌƐ�ŽĨ�ƚŚĞ�ŶŽƌƚŚĞƌŶ�ƉĂůŵ�ƐƋƵŝƌƌĞůƐ�ĚƵƌŝŶŐ�
ƉŽƐƚͲŵŽŶƐŽŽŶ� ;KĐƚ Ͳ͘EŽǀ͘ � ϮϬϭϴͿ� ĂŶĚ� ǁŝŶƚĞƌ� ƐĞĂƐŽŶ� ;�ĞĐ͘� ϮϬϭϴͲ:ĂŶ͘�
ϮϬϭϵͿ͘�dŚĞ�ƐƚƵĚǇ�ǁĂƐ�ĚŽŶĞ�ŝŶ�Ă�ƉĂƌŬ�ŝŶ�ƚŚĞ�ƵƌďĂŶ�ĂƌĞĂ�ŽĨ�<ĂƚŚŵĂŶĚƵ͕�
^ĂŶŬŚĂ�WĂƌŬ͕�ĨƌŽŵ�ϴ͗ϬϬ�Ă͘ŵ͘�ƚŽ�ϭϭ͗ϭϬ�Ă͘ŵ͘�ĨŽƌ�ϭϬ�ĚĂǇƐ�ŝŶ�ĞĂĐŚ�ƐĞĂƐŽŶ�
ĨŽƌ�ďĞƩĞƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ĞĐŽůŽŐǇ�ŽĨ�ƐƋƵŝƌƌĞůƐ͘�̂ ĐĂŶ�ƐĂŵƉůŝŶŐ�ŵĞƚŚŽĚ�
ǁĂƐ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�ĐŽůůĞĐƟŽŶ�ŽĨ�ƚŚĞ�ĚĂƚĂ�Ăƚ�ĂŶ�ŝŶƚĞƌǀĂů�ŽĨ�ϭϬ�ŵŝŶƵƚĞƐ͘�
&ŽƌĂŐŝŶŐ�ďĞŚĂǀŝŽƌ�ǁĂƐ�ŽďƐĞƌǀĞĚ�ŚŝŐŚĞƐƚ�ĚƵƌŝŶŐ�ďŽƚŚ�ƉŽƐƚͲ�ŵŽŶƐŽŽŶ�
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ƐĞĂƐŽŶ�ĂŶĚ�ǁŝŶƚĞƌ�ƐĞĂƐŽŶ͘�dŚĞ�ĨŽƌĂŐŝŶŐ�ďĞŚĂǀŝŽƌ�ƉĞĂŬĞĚ�ƚǁŝĐĞ�ĚƵƌŝŶŐ�
ƚŚĞ�ƐƚƵĚǇ�ƉĞƌŝŽĚ�ŝŶ�ƚŚĞ�ƉŽƐƚͲŵŽŶƐŽŽŶ�ƐĞĂƐŽŶ�ďƵƚ�ĚƵƌŝŶŐ�ƚŚĞ�ǁŝŶƚĞƌ�
ƐĞĂƐŽŶ͕�ŝƚ�ƉĞĂŬĞĚ�ŽŶůǇ�ŽŶĐĞ�ďƵƚ�ŝƚ�ŽĐĐƵƌƌĞĚ�ĨŽƌ�Ă�ůŽŶŐĞƌ�ƉĞƌŝŽĚ�ŽĨ�ƟŵĞ͘�
ZĞƐƟŶŐ�ďĞŚĂǀŝŽƌ�ǁĂƐ�ŽďƐĞƌǀĞĚ�ŚŝŐŚĞƌ�ŝŶ�ƚŚĞ�ǁŝŶƚĞƌ�ƐĞĂƐŽŶ�ƚŚĂŶ���ŝŶ�
ƚŚĞ�ƉŽƐƚͲŵŽŶƐŽŽŶ�ƐĞĂƐŽŶ͘��Ƶƚ�ƚƌĂǀĞůůŝŶŐ�ĂŶĚ�ƐŽĐŝĂů�ŝŶƚĞƌĂĐƟŽŶ�ǁĞƌĞ�
ŚŝŐŚĞƌ�ŝŶ�ƉŽƐƚͲŵŽŶƐŽŽŶ�ƚŚĂŶ�ŝŶ�ǁŝŶƚĞƌ͘ ��ŶĚ�ǀŽĐĂůŝǌĂƟŽŶ�ĂŶĚ�ŐƌŽŽŵŝŶŐ�
ďĞŚĂǀŝŽƌ� ǁĞƌĞ� ŽďƐĞƌǀĞĚ� ƐŝŵŝůĂƌ� ŝŶ� ďŽƚŚ� ƐĞĂƐŽŶƐ͘� �Ƶƚ� ƚŚĞ� ŽǀĞƌĂůů�
ďĞŚĂǀŝŽƌƐ� ŽďƐĞƌǀĞĚ� ǁĞƌĞ� ƐŝŐŶŝĮĐĂŶƚůǇ� ĂƐƐŽĐŝĂƚĞĚ� ǁŝƚŚ� ǀĂƌŝĂƟŽŶ� ŽĨ�
ƐĞĂƐŽŶ͘

<ĞǇǁŽƌĚƐ͗�&ŽƌĂŐŝŶŐ͕��ĞŚĂǀŝŽƌ͕ �^ĞĂƐŽŶƐ�

SHBC 008#

&ŽƌĂŐŝŶŐ��ĞŚĂǀŝŽƌ�ŽĨ��ƐŝĂŶ�KƉĞŶďŝůů�;�ƐŝĂƟĐƵƐ�ŽƐĐŝƚĂŶƐͿ�ŝŶ�
ZƵƉĂŶĚĞŚŝ�ĂŶĚ�<ĂƉŝůǀĂƐƚƵ��ŝƐƚƌŝĐƚƐ�ŽĨ�EĞƉĂů

ZK:/E��',/D/Z�1*͕�h��,���Z�:�<,��<�1͕�WZ�^,�Ed�',/D/Z�Ϯ

1�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞͲ�dƌŝďŚƵǀĂŶ�
hŶŝǀĞƌƐŝƚǇ͕�<ŝƌƟƉƵƌ͒2/ŶƐƟƚƵƚĞ�ŽĨ�&ŽƌĞƐƚƌǇ͕�WŽŬŚĂƌĂ��ĂŵƉƵƐ͕�

dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�EĞƉĂů͒ 
�ŵĂŝů͗�ƌŽũŝŶĂŐŚŝŵŝƌĞϴϯϯϴΛŐŵĂŝů͘ĐŽŵ

&ŽƌĂŐŝŶŐ� ƐƚƵĚŝĞƐ� ĂƌĞ� ŝŵƉŽƌƚĂŶƚ� ƚŽ�ǁŝĚĞŶ� ĐŽŶƐĞƌǀĂƟŽŶ�ďůƵĞƉƌŝŶƚ� ĨŽƌ�
ƐƚŽƌŬƐ�ĂƐ�ƚŚĞŝƌ�ĨŽŽĚ�ĚŝƐƚƌŝďƵƟŽŶ�ƉůĂǇƐ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ƌŽůĞ�ŝŶ�ďƌĞĞĚŝŶŐ͘�,Žǁ�
ƐƚŽƌŬƐ�ĂƌĞ�ĂĚĂƉƟŶŐ�ƚŽ�ŵŽƌĞ�ĨƌĞƋƵĞŶƚ�ĚŝƐƚƵƌďĂŶĐĞƐ�ŝŶ�ŚƵŵĂŶ�ĚŽŵŝŶĂƚĞĚ�
ůĂŶĚƐĐĂƉĞ� ŚĂƐ� ďĞĐŽŵĞ� Ă� ƋƵĞƐƟŽŶ� ƚŽ� ƌĞƐĞĂƌĐŚĞƌƐ� ĂŶĚ� ĐŽŶƐĞƌǀĂƟŽŶ�
ƉƌĂĐƟƟŽŶĞƌƐ͘�&ŽƌĂŐŝŶŐ�ďĞŚĂǀŝŽƌĂů�ƐƚƵĚǇ�ŽĨ�>ĞĂƐƚ��ŽŶĐĞƌŶ�;/h�E�ZĞĚ�
>ŝƐƚͿ� ĂŶĚ� sƵůŶĞƌĂďůĞ� ;EĂƟŽŶĂů� ZĞĚ� >ŝƐƚͿ� �ƐŝĂŶ� KƉĞŶďŝůů� ;�ƐŝĂƟĐƵƐ�
oscitansͿ�ǁĂƐ�ĚŽŶĞ�ŝŶ�EŽǀĞŵďĞƌ͕ �ϮϬϭϵ�ŝŶ�ZƵƉĂŶĚĞŚŝ�ĂŶĚ�<ĂƉŝůǀĂƐƚƵ�
�ŝƐƚƌŝĐƚƐ�ŽĨ�EĞƉĂů͘�^ƚƵĚǇ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƚŽ�ĂƐƐĞƐƐ�ďĞŚĂǀŝŽƌ�ƉĂƩĞƌŶ��
ŝŶ�ĚŝīĞƌĞŶƚ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ĂŶĚ�ĂŶƚŚƌŽƉŽŐĞŶŝĐ�ǀĂƌŝĂďůĞƐ�ĂŶĚ�ƚŽ�ƐƚƵĚǇ�
ƚŚĞ�ĞīĞĐƚ�ŽĨ�ŇŽĐŬ�ƐŝǌĞ�ŝŶ�ǀŝŐŝůĂŶĐĞ�ĂŶĚ�ĨŽƌĂŐŝŶŐ͘�dŽƚĂů�ϱ�ƌŽĂĚ�ƚƌĂŶƐĞĐƚƐ�
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ŽĨ�ǀĂƌŝĂďůĞ� ůĞŶŐƚŚƐ�ǁĞƌĞ�ƐƵƌǀĞǇĞĚ� ƚŚĂƚ�ǁĞƌĞ� ƌĞƉůŝĐĂƚĞĚ� ŝŶ�DŽƌŶŝŶŐ͕�
�ĂǇ�ĂŶĚ��ǀĞŶŝŶŐ͘�ZĞƉůĂĐŝŶŐ�ƚŚĞ�ƚƌĂĚŝƟŽŶĂů�ŵĂŶƵĂů�ŵŽŶŝƚŽƌŝŶŐ͕�Ă�ŚŝŐŚ�
ǌŽŽŵ� ;ϴϲǆͿ� ĐĂŵĞƌĂ�ǁĂƐ� ƵƐĞĚ� ƚŽ� ƌĞĐŽƌĚ� ƐƉĞĐŝĞƐ� ďĞŚĂǀŝŽƌ� ĨŽůůŽǁŝŶŐ�
&ŽĐĂů��ŶŝŵĂů�^ĂŵƉůŝŶŐ�ŵĞƚŚŽĚ͘�dŚĞ�dŝŵĞ��ĐƟǀŝƚǇ�/ŶĚĞǆ�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�
�ƐŝĂŶ� KƉĞŶďŝůů� ƐƉĞŶƚ�ŵŽƌĞ� ƟŵĞ� ŽŶ� &ŽƌĂŐŝŶŐ� ;ϲϭ͘ϱϳйͿ� ĨŽůůŽǁĞĚ� ďǇ�
>ŽĐŽŵŽƟŽŶ�;ϭϲ͘ϴйͿ͕�sŝŐŝůĂŶĐĞ�;ϭϰ͘ϯϭйͿ�ĂŶĚ�DĂŝŶƚĞŶĂŶĐĞ�;ϳ͘ϯϮйͿ͘�/Ŷ�
ĂĚĚŝƟŽŶ͕� ƚŚĞǇ� ĨŽƌĂŐĞĚ�ŵŽƌĞ� ŝŶ�ǁĞƚůĂŶĚ�ĐŽŵƉĂƌĞĚ� ƚŽ� ƚŚĞ� ĨĂƌŵůĂŶĚ͘�
�ƐŝĂŶ� KƉĞŶďŝůů� ǁĞƌĞ� ŽďƐĞƌǀĞĚ� ƚŽ� ŚĂǀĞ� ĂĚĂƉƚĞĚ� ŵƵĐŚ� ĂƐ� ŝƚ� ƐƉĞŶƚ�
ŵŽƐƚ�ŽĨ�ŝƚƐ�ƟŵĞ�ŝŶ�&ŽƌĂŐŝŶŐ�ŝŶ�ďŽƚŚ�ŚŝŐŚ�;ϳϮ͘ϵϳйͿ�ĂŶĚ�ůŽǁ�;ϯϱ͘ϰϬйͿ�
ĚŝƐƚƵƌďĞĚ� ĐŽŶĚŝƟŽŶƐ͘� &ůŽĐŬ� ƐŝǌĞ� ǁĂƐ� ŽďƐĞƌǀĞĚ� ůŝŬĞůǇ� ƚŽ� ĂīĞĐƚ� ƚŚĞ�
ǀŝŐŝůĂŶĐĞ� ĂŶĚ� ĨŽƌĂŐŝŶŐ� ďĞŚĂǀŝŽƌ� ŽĨ� ƚŚĞ� ƐƉĞĐŝĞƐ͘�tŝƚŚ� ƚŚĞ� ŝŶĐƌĞĂƐŝŶŐ�
ŇŽĐŬ� ƐŝǌĞ͕� ǀŝŐŝůĂŶĐĞ� ĚĞĐƌĞĂƐĞĚ� ǁŚŝůĞ� ĨŽƌĂŐŝŶŐ� ŝŶĐƌĞĂƐĞĚ͘� &ŽƌĂŐŝŶŐ�
ƚĞĐŚŶŝƋƵĞ�ŵŝŐŚƚ�ŚĂǀĞ�ƉůĂǇĞĚ�Ă�ŬĞǇ� ƌŽůĞ� ŝŶ�ĚĞƚĞƌŵŝŶŝƐƟĐ�ĐŚĂŶŐĞƐ� ŝŶ�
ĨŽƌĂŐŝŶŐ�ĂŶĚ�ǀŝŐŝůĂŶĐĞ�ǁŝƚŚ�ŝŶĐƌĞĂƐŝŶŐ�ŇŽĐŬ�ƐŝǌĞ͘

<ĞǇǁŽƌĚƐ͗�&ŽĐĂů�ĂŶŝŵĂů�ƐĂŵƉůŝŶŐ͕�&ůŽĐŬ�ƐŝǌĞ͕�dŝŵĞ�ĂĐƟǀŝƚǇ͕ �sŝŐŝůĂŶĐĞ
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BICF 001

,ƵŵĂŶͲ�ůĞƉŚĂŶƚ� /ŶƚĞƌĂĐƟŽŶ�ĂŶĚ�&ĂĐƚŽƌƐ��ƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�
�ůĞƉŚĂŶƚ�WƌĞƐĞŶĐĞ�ŝŶ�<ŚĂƚĂ��ŽƌƌŝĚŽƌ͕ ��ĂƌĚŝĂ

Z�Eh<��WKh��>1͕�Z�D�^,�W͘ �^�W<Kd�1͕��/E�^,�E�hW�E�Ϯ͕�
<Z/^,E���͘�,�E'�:h3

1�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�
<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů 

2ZĞƐŽƵƌĐĞƐ�,ŝŵĂůĂǇĂ�&ŽƵŶĚĂƟŽŶ͕�>ĂůŝƚƉƵƌ͕ �EĞƉĂů 
ϯ/ŶƚĞƌŶĂƟŽŶĂů�hŶŝŽŶ�ĨŽƌ��ŽŶƐĞƌǀĂƟŽŶ�ŽĨ�EĂƚƵƌĞͲ�EĞƉĂů�

TŚŝƐ�ƐƚƵĚǇ�ĐŽŶĨĞƌƐ�ƚŚĞ�ĞǆƚĞŶƚ�ŽĨ�ŚƵŵĂŶͲĞůĞƉŚĂŶƚ�ŝŶƚĞƌĂĐƟŽŶ͕�ĨĂĐƚŽƌƐ�
ĚĞƚĞƌŵŝŶŝŶŐ� ǁŝůĚ� ĞůĞƉŚĂŶƚ� ƉƌĞƐĞŶĐĞ� ĂŶĚ� ĞīĞĐƟǀĞŶĞƐƐ� ŽĨ� ůŽĐĂů�
ŝŶŝƟĂƟǀĞƐ� ƚŽ� ĐŽŵďĂƚ� ĐŽŶŇŝĐƚ� ŝŶ� <ŚĂƚĂ� �ŽƌƌŝĚŽƌ͕ � �ĂƌĚŝĂ͘� WƌĞůŝŵŝŶĂƌǇ�
ĮĞůĚ�ǀŝƐŝƚ͕�ĚŝƌĞĐƚ�ŽďƐĞƌǀĂƟŽŶ͕�ŚŽƵƐĞŚŽůĚƐ�ƋƵĞƐƟŽŶŶĂŝƌĞ� ƐƵƌǀĞǇ� ;Ŷ�с�
ϭϴϬͿ͕�ůŝŶĞ�ƚƌĂŶƐĞĐƚ�;Ŷ�с�ϱͿ�ĂŶĚ�ƋƵĂĚƌĂƚ�ŵĞƚŚŽĚ�;Ŷ�с�ϴϳͿ�ǁĞƌĞ�ĐĂƌƌŝĞĚ�
ǁŝƚŚŝŶ�ŶŝŶĞ�ĐŽŵŵƵŶŝƚǇ�ĨŽƌĞƐƚƐ�ĂŶĚ�ĨŽƵƌ�ďƵīĞƌ�ǌŽŶĞ�ĐŽŵŵƵŶŝƚǇ�ĨŽƌĞƐƚƐ�
ŝŶ�<ŚĂƚĂ��ŽƌƌŝĚŽƌ͘ ��ƌŽƉ�ĚĂŵĂŐĞ�ǁĂƐ�Ă�ŵĂũŽƌ�ƉƌŽďůĞŵ�ƚŚĂŶ�ƉƌŽƉĞƌƚǇ�
ĚĂŵĂŐĞ� ďǇ� ǁŝůĚ� ĞůĞƉŚĂŶƚƐ͘� �ƌŽƉ� ĚĂŵĂŐĞ� ǁĂƐ� ŽďƐĞƌǀĞĚ� ƉŽƐŝƟǀĞůǇ�
ĂƐƐŽĐŝĂƚĞĚ�;ʖϮф�Ϭ͘ϬϱͿ�ǁŝƚŚ�ƚǇƉĞ�ŽĨ�ĐƌŽƉƐ�ŐƌŽǁŶ�ǁŚŝůĞ�ƉƌŽƉĞƌƚǇ�ĚĂŵĂŐĞ�
ŚĂĚ�ŶŽ�ĂƐƐŽĐŝĂƟŽŶ�;ʖϮх�Ϭ͘ϬϱͿ�ǁŝƚŚ�ƚǇƉĞƐ�ŽĨ�ŚŽŵĞ�ŐĂƌĚĞŶ�ƉůĂŶƚƐ�ŐƌŽǁŶ�
ďǇ� ůŽĐĂů� ƉĞŽƉůĞ͘� WĞŽƉůĞ� ŽďƐĞƌǀĞĚ� ĂŶ� ŝŶĐƌĞĂƐŝŶŐ� ƚƌĞŶĚ� ŽĨ� ŚƵŵĂŶͲ
ĞůĞƉŚĂŶƚ� ĐŽŶŇŝĐƚƐ� ŝŶ� ƚŚĞ� ůĂƐƚ� ĮǀĞ� ǇĞĂƌƐ͘� �ďŽƵƚ� ϰϰй�ŽĨ� ƌĞƐƉŽŶĚĞŶƚƐ�
ǁĞƌĞ�ŝŶƚĞƌĞƐƚĞĚ�ŝŶ�ĂůƚĞƌŶĂƟǀĞ�ĐƌŽƉƐ�ǁŚŝĐŚ�ǁĞƌĞ�ůĞƐƐ�ƉƌĞĨĞƌƌĞĚ�ďǇ�ǁŝůĚ�
ĞůĞƉŚĂŶƚƐ�ǁŚŝůĞ�ƐŽŵĞ�ƉĞŽƉůĞ�ƌĞĐĞŝǀĞĚ�ĞĐŽŶŽŵŝĐ�ďĞŶĞĮƚƐ�ďǇ�ŵĂŶĂŐŝŶŐ�
ŚŽŵĞ�ƐƚĂǇ͘��ůĞƉŚĂŶƚ�ƉƌĞƐĞŶĐĞ�ǁĂƐ�ŚŝŐŚĞƌ� ŝŶ�ĐŽŵŵƵŶŝƚǇ� ĨŽƌĞƐƚ�ƚŚĂŶ�
ŝŶ� ďƵīĞƌ� ǌŽŶĞ� ĐŽŵŵƵŶŝƚǇ� ĨŽƌĞƐƚ� ĂŶĚ� ŝƚƐ� ƉƌĞƐĞŶĐĞ� ǁĂƐ� ƉŽƐŝƟǀĞůǇ�
ƐŝŐŶŝĮĐĂŶƚ�ǁŝƚŚ�ƉƌĞƐĞŶĐĞ�ŽĨ�ŝƚƐ�ƉƌĞĨĞƌƌĞĚ�ƐƉĞĐŝĞƐ͘�,ƵŵĂŶ�ĚŝƐƚƵƌďĂŶĐĞ�
ǁĂƐ�ŚŝŐŚĞƌ�ŝŶ�ĐŽŵŵƵŶŝƚǇ�ĨŽƌĞƐƚ�ƚŚĂŶ�ŝŶ�ďƵīĞƌ�ǌŽŶĞ�ĐŽŵŵƵŶŝƚǇ�ĨŽƌĞƐƚ͘�
EŽ� ƐŝŐŶŝĮĐĂŶƚ� ĚŝīĞƌĞŶĐĞ� ďĞƚǁĞĞŶ� ƉŚǇƚŽͲƐŽĐŝŽůŽŐŝĐĂů� ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�
ŽĨ�ǀĞŐĞƚĂƟŽŶ�ŝŶ�ďƵīĞƌ�ǌŽŶĞ�ĐŽŵŵƵŶŝƚǇ�ĨŽƌĞƐƚ�ĂŶĚ�ĐŽŵŵƵŶŝƚǇ�ĨŽƌĞƐƚ�
ǁĂƐ� ŽďƐĞƌǀĞĚ͘� WŽƐŝƟǀĞ� ĂƐƐŽĐŝĂƟŽŶ� ǁĂƐ� ŽďƐĞƌǀĞĚ� ǁŝƚŚ� ĞůĞƉŚĂŶƚ�
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ƉƌĞƐĞŶĐĞ�ĂŶĚ�ĚŝƐƚĂŶĐĞ�ďĞƚǁĞĞŶ�ĨŽƌĞƐƚ�ďŽƵŶĚĂƌǇ�ǁŚĞƌĞ�ŝƚ�ŚĂĚ�ŶĞŐĂƟǀĞ�
ĂƐƐŽĐŝĂƟŽŶ�ǁŝƚŚ�ŚƵŵĂŶ�ĚŝƐƚƵƌďĂŶĐĞ͕�ĚŝƐƚĂŶĐĞ�ŽĨ�ƌŝǀĞƌ�ĂŶĚ�ĨĂƌŵůĂŶĚ�
ŝŶ� <ŚĂƚĂ� �ŽƌƌŝĚŽƌ͘ � dŚĞ� ƐƚƵĚǇ� ŝŶĚŝĐĂƚĞĚ� ƚŚĂƚ� ǀĞŐĞƚĂƟŽŶ� ĐŽŵƉŽƐŝƟŽŶ�
ĚŽĞƐ�ŶŽƚ�ŚĂǀĞ�ĂŶǇ�ƐŝŐŶŝĮĐĂŶƚ�ƌŽůĞ�ŝŶ�ĞůĞƉŚĂŶƚ�ƉƌĞƐĞŶĐĞ�ďƵƚ�ŽďƐĞƌǀĞĚ�
ŶĞŐĂƟǀĞ�ĂƐƐŽĐŝĂƟŽŶ�ǁŝƚŚ�ƌŝǀĞƌ�ĚŝƐƚĂŶĐĞ͕�ǁŚĞŶ�Ăƚ�ĮŶĞƌ�ƐĐĂůĞ�ƐƚƵĚǇ�ŽŶ�
ďƵīĞƌ�ǌŽŶĞ�ĐŽŵŵƵŶŝƚǇ�ĨŽƌĞƐƚ�ĂŶĚ�ĐŽŵŵƵŶŝƚǇ�ĨŽƌĞƐƚ͘

<ĞǇǁŽƌĚƐ͗� �ƐŝĂŶ� ĞůĞƉŚĂŶƚ͕� ,ƵŵĂŶ� ĚŝƐƚƵƌďĂŶĐĞ͕� <ŚĂƚĂ� �ŽƌƌŝĚŽƌ͕ �
sĞŐĞƚĂƟŽŶ

BICF 002

,ƵŵĂŶͲ�ƐŝĂŶ� �ůĞƉŚĂŶƚ� (Elephas maximus)� /ŶƚĞƌĂĐƟŽŶ�
ĂƌŽƵŶĚ�WĂƌƐĂ�EĂƟŽŶĂů�WĂƌŬ͕�EĞƉĂů

^�E:�z�<hD�Z�<hZD/*͕�E�Z�z�E�WZ�^���<K:h

�ĞŶƚĞƌ�ĨŽƌ�WŽƐƚŐƌĂĚƵĂƚĞ�^ƚƵĚŝĞƐ͕�EĞƉĂů��ŶŐŝŶĞĞƌŝŶŐ��ŽůůĞŐĞ͕�WŽŬŚĂƌĂ�
hŶŝǀĞƌƐŝƚǇ 

Ύ�ŵĂŝů͗�ƐŬƵƌŵŝϯϭϮΛŐŵĂŝů͘ĐŽŵ

dŚĞ� ĚĞŵĂŶĚ� ĨŽƌ� ƌĞƐŽƵƌĐĞƐ� ŚĂƐ� ďĞĞŶ� ŝŶĐƌĞĂƐĞĚ� ďǇ� ƚŚĞ� ŚƵŵĂŶ�
ƉŽƉƵůĂƟŽŶ�ďƵƚ� ƚŚĞ�ĂĐĐĞƐƐŝďŝůŝƚǇ� ĂŶĚ�ĂǀĂŝůĂďŝůŝƚǇ�ŽĨ� ƚŚĞ� ƌĞƐŽƵƌĐĞ�ŚĂƐ�
ďĞĞŶ�ĚĞĐƌĞĂƐŝŶŐ�ĂŶĚ�ŶĞĞĚ�ƚŽ�ĐŽŵƉĞƚĞ�ǁŝƚŚ�ǁŝůĚůŝĨĞ͘�dŚŝƐ�ƐƚƵĚǇ�ĂŝŵĞĚ�ƚŽ�
ĂƐƐĞƐƐ�ƚŚĞ�ƐƚĂƚƵƐ�ŽĨ�ŚƵŵĂŶͲĞůĞƉŚĂŶƚ�ĐŽŶŇŝĐƚ�;,��Ϳ͕�ĞǆŝƐƟŶŐ�ŵŝƟŐĂƟŽŶ�
ƉƌĂĐƟĐĞƐ͕� ĂŶĚ� ŝƚƐ� ĞīĞĐƟǀĞŶĞƐƐ� ĂƌŽƵŶĚ� WEW͘ �tĞ� ĂůƐŽ� ĞǀĂůƵĂƚĞĚ� ƚŚĞ�
ƐƉĂƟŽͲƚĞŵƉŽƌĂů�ĂƐƐŽĐŝĂƟŽŶ�ŽĨ�,��͕�ĂŶĚ�ƚŚĞ�ĐŽŵƉĞŶƐĂƟŽŶ�ŵĞĐŚĂŶŝƐŵ�
ĨŽƌ�,���ŵŝƟŐĂƟŽŶ͘�dŚĞ� ƐƚƵĚǇ�ǁĂƐ� ĐĂƌƌŝĞĚ�ŽƵƚ� ŝŶ�ĮǀĞ�ĚŝīĞƌĞŶƚ� ƌƵƌĂů�
ŵƵŶŝĐŝƉĂůŝƟĞƐ� ŽĨ� WĂƌƐĂ� �ŝƐƚƌŝĐƚ� ĂƌŽƵŶĚ� WEW� ŝŶ� ϮϬϭϵ͘� WƌŝŵĂƌǇ� ĚĂƚĂ��
ǁĂƐ�ĐŽůůĞĐƚĞĚ�ďǇ�Ă�ƋƵĞƐƟŽŶŶĂŝƌĞ�ƐƵƌǀĞǇ�ǁŝƚŚ�ǀŝĐƟŵ�ĨĂŵŝůǇ�ĂŶĚ�ůŽĐĂů�
ƉĞŽƉůĞ͕� <ĞǇ� � /ŶĨŽƌŵĂŶƚ� /ŶƚĞƌǀŝĞǁƐ͕� &ŽĐƵƐ�'ƌŽƵƉ��ŝƐĐƵƐƐŝŽŶ͘� �� ƚŽƚĂů��
ŽĨ� Ɛŝǆ� ƉĞŽƉůĞ�ǁĞƌĞ� ŬŝůůĞĚ� ĂŶĚ� ŽŶĞ� ƉĞƌƐŽŶ� ŚĂƐ� ƐƵƌǀŝǀĞĚ�ǁŝƚŚ� ƐĞǀĞƌĞ�
ŝŶũƵƌǇ� ŝŶ� ƚŚĞ� ƐƚƵĚǇ�ĂƌĞĂ�ďǇ� ƚŚĞ�ĞůĞƉŚĂŶƚ�ĂƩĂĐŬƐ�ďĞƚǁĞĞŶ�ϮϬϭϯ�ĂŶĚ�
ϮϬϭϵ͘� �ƌŽƉ� ƌĂŝĚŝŶŐ�ǁĂƐ� ŝŶĚŝĐĂƚĞĚ� ĂƐ� ƚŚĞ�ŵŽƐƚ� ƐĞƌŝŽƵƐ� ĐŽŶŇŝĐƚ� ĨƌŽŵ�
ƚŚĞ�ĞůĞƉŚĂŶƚƐ�ďǇ� ůŽĐĂů�ƉĞŽƉůĞ͘�,��� ŝŶƚĞŶƐŝƚǇ�ǁĂƐ�ŚŝŐŚĞƐƚ�ĚƵƌŝŶŐ�ƚŚĞ�
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ƌŝĐĞ�ŚĂƌǀĞƐƚ�ƐĞĂƐŽŶ͕�Ăƚ�ŶŝŐŚƚ͘�>ŽĐĂů� ĨĂƌŵĞƌƐ�ĚŝĚ�ŶŽƚ�ƵƐĞ�ĂŶǇ�ƐƉĞĐŝĮĐ�
ŵŝƟŐĂƟŽŶ� ŵĞĂƐƵƌĞ͘� >ŽĐĂů� ƉĞŽƉůĞ� ďĞůŝĞǀĞĚ� ƉůĂŶƟŶŐ� ƵŶƉĂůĂƚĂďůĞ�
ĐƌŽƉƐ�ĂŶĚ�ĐŽŶƐƚƌƵĐƟŶŐ�Ă�ƐŽůĂƌ�ĨĞŶĐĞ�ĂƌŽƵŶĚ�ƚŚĞ�ŶĂƟŽŶĂů�ƉĂƌŬ�ǁŽƵůĚ�
ŵŝŶŝŵŝǌĞ�,��͘�dŚĞ�ĂƌŽŵĂ�ŽĨ�ƌŝƉĞŶŝŶŐ�ƉĂĚĚǇ�ŚĂĚ�ĂŶ�ŝŶƚĞƌĞƐƟŶŐ�ƌĞůĂƟŽŶ�
ǁŝƚŚ�,��͕� ŝƚ�ǁĂƐ� ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ĞůĞƉŚĂŶƚƐ͛� ĐƌŽƉͲƌĂŝĚŝŶŐ�ďĞŚĂǀŝŽƵƌ͘ �
KƵƌ� ƐƚƵĚǇ� ĐŽŶĐůƵĚĞĚ� ƚŚĂƚ� ,��� ŚĂĚ� Ă� ƐŝŐŶŝĮĐĂŶƚ� ƌĞůĂƟŽŶ� ǁŝƚŚ� ƚŚĞ�
ĚŝƐƚĂŶĐĞ�ŽĨ�ŚƵŵĂŶ�ŚĂďŝƚĂƚ�ǁŝƚŚ�ĨŽƌĞƐƚ�;ƉсϬ͘ϬϬϵϰϭͿ͕�ĂŶĚ�ƚŚĞƌĞ�ǁĂƐ�ĂůƐŽ�
Ă�ƐŝŐŶŝĮĐĂŶƚ�ƌĞůĂƟŽŶƐŚŝƉ�ďĞƚǁĞĞŶ�ĞĚƵĐĂƟŽŶ�ĂŶĚ�ƉĞƌĐĞƉƟŽŶ�ƚŽǁĂƌĚƐ�
ĞůĞƉŚĂŶƚ� ĐŽŶƐĞƌǀĂƟŽŶ� ;ƉсϬ͘ϯϬϲϴϴͿ͘� DŽĚĞƌŶ� ŵŝƟŐĂƟŽŶ� ŵĞĂƐƵƌĞƐ�
ŶĞĞĚ� ƚŽ� ďĞ� ŝŶƚƌŽĚƵĐĞĚ� ƚŽ� ƌĞĚƵĐĞ� ƚŚĞ� ,��� ĂƐ� ƚƌĂĚŝƟŽŶĂů�ŵŝƟŐĂƟŽŶ�
ŵĞĂƐƵƌĞƐ�ŚĂǀĞ�ŶŽƚ�ďĞĞŶ�ĞīĞĐƟǀĞ͘

<ĞǇǁŽƌĚƐ͗��ƌŽƉͲƌĂŝĚŝŶŐ͕��ŽŶŇŝĐƚ͕�^ƉĂƟŽͲƚĞŵƉŽƌĂů͕�hŶƉĂůĂƚĂďůĞ�ĐƌŽƉ�

BICF 003

,ƵŵĂŶͲtŝůĚůŝĨĞ��ŽŶŇŝĐƚ�ŝŶ��ŶŶĂƉƵƌŶĂ��ŽŶƐĞƌǀĂƟŽŶ��ƌĞĂ͗�
���ĂƐĞ�ŽĨ�>ŽŵĂŶƚŚĂŶŐ�ZƵƌĂů�DƵŶŝĐŝƉĂůŝƚǇ

d/<��Z�D�WKh��>*1͕��Z:hE�d,�W�͕�WZ�<�^,��,�E�Z���Zz�>ϭ͕Ϯ͕

 GoldenGate International College, Battisputali, Kathmandu 
2^ŵĂůů�DĂŵŵĂůƐ��ŽŶƐĞƌǀĂƟŽŶ�ĂŶĚ�ZĞƐĞĂƌĐŚ�&ŽƵŶĚĂƟŽŶ͕�<ĂƚŚŵĂŶĚƵ 
ϯ��ŶǀŝƌŽŶŵĞŶƚ�WƌŽƚĞĐƟŽŶ�ĂŶĚ�^ƚƵĚǇ��ĞŶƚĞƌ͕ ��ĂŶĞƐŚǁŽƌ͕ �<ĂƚŚŵĂŶĚƵ 

Ύ�ŵĂŝů͗�ƌƵƉĞŶĚƌĂƉŽƵĚĞůΛŐŵĂŝů͘ĐŽŵ

,ƵŵĂŶͲǁŝůĚůŝĨĞ� ĐŽŶŇŝĐƚ� ;,t�Ϳ� ŝƐ� Ă�ŵĂũŽƌ� ĐŚĂůůĞŶŐĞ� ĨŽƌ� ďŝŽĚŝǀĞƌƐŝƚǇ�
ĐŽŶƐĞƌǀĂƟŽŶ� ǁŝƚŚ� ƉŽƚĞŶƟĂů� ƌŝƐŬ� ŽĨ� ĚŝŵŝŶŝƐŚŝŶŐ� ůŽĐĂů� ƐƵƉƉŽƌƚ� ĨŽƌ�
ĐŽŶƐĞƌǀĂƟŽŶ͘��ƵĞ�ƚŽ�ƚŚĞ�ĚǇŶĂŵŝĐ�ŶĂƚƵƌĞ�ŽĨ�,t�͕�ƉĞƌŝŽĚŝĐ�ĂƐƐĞƐƐŵĞŶƚƐ�
ĂƌĞ�ĞƐƐĞŶƟĂů�ƚŽ�ĞŶƐƵƌĞ�ĞǀŝĚĞŶĐĞ�ďĂƐĞĚ�ĐŽŶƐĞƌǀĂƟŽŶ�ŝŶƚĞƌǀĞŶƟŽŶ͘�/Ŷ�
����ƚŚĞƌĞ�ǁĂƐ�ƉƌĞƐĞŶĐĞƐ�ŽĨ�ĞǆĐĞƐƐŝǀĞ�ƵƐĞ�ŽĨ�ŶĂƚƵƌĂů�ƌĞƐŽƵƌĐĞƐ�ƐƵĐŚ�ĂƐ�
ƚƌĂĚŝƟŽŶĂů�ůŝǀĞƐƚŽĐŬ�ŚĞƌĚŝŶŐ�ƉƌĂĐƟĐĞƐ͕�ŽǀĞƌŐƌĂǌŝŶŐ͕�ŵĂƐƐŝǀĞ�ĞǆƚƌĂĐƟŽŶ�
ŽĨ�ƌĞƐŽƵƌĐĞƐ�ĨŽƌ�ĨƵĞů�ĂŶĚ�ĨŽƌ�ŵĞĚŝĐŝŶĂů�ĂŶĚ�ĂƌŽŵĂƟĐ�ƉůĂŶƚƐ�ďǇ�ƉĞŽƉůĞ�
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ŚĂƐ� ƌĞƐƵůƚĞĚ� ŝŶ� ƚŚĞ� ůŽƐƐ� ŽĨ� ǁŝůĚůŝĨĞ� ŚĂďŝƚĂƚ� ĂŶĚ� ŚĂƐ� ďĞĞŶ� ŝĚĞŶƟĮĞĚ�
ĂƐ�����Ă�ŵĂũŽƌ�ƌĞĂƐŽŶ�ĨŽƌ�,t��ŝŶ�ƚŚĞƐĞ�ƌĞŐŝŽŶƐ͘�dŚŝƐ�ƐƚƵĚǇ�ǁĂƐ�ĂŝŵĞĚ�
ƚŽ�ƋƵĂŶƟĨǇ�ƚŚĞ�ŶĂƚƵƌĞ�ĂŶĚ�ĞǆƚĞŶƚ�ŽĨ�ĐŽŶŇŝĐƚ͕� �ĂƐƐŽĐŝĂƚĞĚ��ŵŽŶĞƚĂƌǇ��
ůŽƐƐ� ĂŶĚ� ůŽĐĂů�ƉĞŽƉůĞ Ɛ͛� ĂƫƚƵĚĞ� ƚŽǁĂƌĚƐ� ĐŽŶƐĞƌǀĂƟŽŶ� ŝŶ��ŶŶĂƉƵƌŶĂ�
�ŽŶƐĞƌǀĂƟŽŶ� �ƌĞĂ� ;���Ϳ� ǁŝƚŚŝŶ� >ŽŵĂŶŐƚŚĂŶŐ� ZƵƌĂů� DƵŶŝĐŝƉĂůŝƚǇ͘�
^ƚƌĂƟĮĞĚ�ZĂŶĚŽŵ�ƐĂŵƉůŝŶŐ�ǁĂƐ�ĞŵƉůŽǇĞĚ�ƚŽ�ĐŽůůĞĐƚ�ĚĂƚĂ�ƵƐŝŶŐ�ƐĞŵŝͲ�
ƐƚƌƵĐƚƵƌĞĚ� ƋƵĞƐƟŽŶŶĂŝƌĞ� ƐƵƌǀĞǇƐ� ĂŵŽŶŐ� ϭϯϬ� ŚŽƵƐĞŚŽůĚƐ� ;ƚŚĞ� ƚŚĞŶ�
s��Ɛ� �ŚŚƵŶƵƉ� ϱϬ͕� �ŚŚŽƐĞƌ� ϯϱ� ĂŶĚ� >ŽŵĂŶƚŚĂŶŐ� ϰϱͿ͘� &ŽĐĂů� 'ƌŽƵƉ�
�ŝƐĐƵƐƐŝŽŶ�;&'�Ϳ�ŽŶ�>ŽŵĂŶŐƚŚĂŶŐ�ĂŶĚ�<ĞǇ�/ŶĨŽƌŵĂŶƚ�/ŶƚĞƌǀŝĞǁ�;<//Ϳ�
ǁŝƚŚ�ƚĞŶ�ƉĞŽƉůĞ�ǁŚŽ�ǁĞƌĞ�ǁŽƌŬŝŶŐ�ĨŽƌ�ŵĂŶĂŐŝŶŐ�ĐŽŶƐĞƌǀĂƟŽŶ�ĂƌĞĂƐ�
Ăƚ� ĚŝīĞƌĞŶƚ� ůĞǀĞůƐ�ǁĂƐ� ĂůƐŽ� ĐĂƌƌŝĞĚ�ŽƵƚ͘� >ŽĐĂů� ƌĞƐŽƵƌĐĞ�ĚĞƉĞŶĚĞŶĐǇ�
ǀŝǌ͘� ƵƐĞ� ŽĨ� ĚƵŶŐ� ĐĂŬĞ͕� ĨŽĚĚĞƌ� ĂŶĚ� ĮƌĞǁŽŽĚ�ǁĞƌĞ� ƚŚĞ�ŵĂũŽƌ� ĚƌŝǀĞƌƐ�
ŽĨ� ĞŶĐŽƵŶƚĞƌ� ǁŝƚŚ� ƚŚĞ� ǁŝůĚůŝĨĞ� ŝŶ� ƚŚĞ� ĂƌĞĂƐ͘� DŽƌĞ� ƚŚĂŶ� ϲϳ͘ϲϵй�
ƌĞƐƉŽŶĚĞŶƚƐ�ĨĂĐĞĚ�ƉƌŽďůĞŵƐ�ĨƌŽŵ�ǁŝůĚ�ĂŶŝŵĂůƐ��ĂŶĚ��ƉĞƌĐĞŝǀĞĚ��ůŝǀĞƐƚŽĐŬ��
ĚĞƉƌĞĚĂƟŽŶ� ĂƐ� Ă� ŵĂũŽƌ� ƉƌŽďůĞŵ� ĐŽŵƉĂƌĞĚ� ƚŽ� ĐƌŽƉ� ĚĞƉƌĞĚĂƟŽŶ͘�
�ŶŶƵĂů� ĂǀĞƌĂŐĞ� ĞĐŽŶŽŵŝĐ� ůŽƐƐ� ĚƵĞ� ƚŽ� ůŝǀĞƐƚŽĐŬ� ĚĞƉƌĞĚĂƟŽŶ� ǁĂƐ�
h^Ψ�ϮϮϰ�ƉĞƌ�ŚŽƵƐĞŚŽůĚ� ŝŶ�ϮϬϭϴ͘��ŚŚŽƐĞƌ�ĂŶĚ��ŚŚƵŶƵƉ�ǁĞƌĞ�ŚŝŐŚůǇ�
ĂīĞĐƚĞĚ�ĐŽŵƉĂƌĞĚ�ƚŽ�>ŽŵĂŶŐƚŚĂŶŐ͘�dŚĞ�ĂŶŶƵĂů�ůŝǀĞƐƚŽĐŬ�ĚĞƉƌĞĚĂƟŽŶ�
ƌĂƚĞ�ǁĂƐ�ĨŽƵŶĚ�ϵ͘ϱϱй�ŽĐĐƵƌƌŝŶŐ�ŵŽƐƚůǇ�ŝŶ�ǁŝŶƚĞƌ�;ϴϬ͘ϭϳйͿ�ĂŶĚ�ŵĂŝŶůǇ�
ŝŶ�ŐƌĂǌŝŶŐ�ůĂŶĚ�ĂƌĞĂƐ�;ϲϵ͘ϱйͿ�ǁŝƚŚ�ŝŶĐƌĞĂƐĞĚ�ƐŝǌĞ�ŽĨ�ŚĞƌĚ͘�WƌĞƐĞŶĐĞ�ŽĨ�
ůŝŐŚƚ�ŝŶ�ƚŚĞ�ƐŚĞĚ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ƌĞĚƵĐĞ�ůŝǀĞƐƚŽĐŬ�ĚĞƉƌĞĚĂƟŽŶ�ďǇ�ϵϴй͘�
�� ĨŽĐƵƐ�ŽŶ�ĐŽŶƐĞƌǀĂƟŽŶ�ĞĚƵĐĂƟŽŶ͕�ŵŽŶŝƚŽƌŝŶŐ͕� ƌĞůŝĞĨ�ĂŶĚ�ĂůƚĞƌŶĂƚĞ�
ŝŶĐŽŵĞ�ŐĞŶĞƌĂƟŽŶ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ďŽŽƐƚ�ƚŚĞ�ĞǆŝƐƟŶŐ�ƉŽƐŝƟǀĞ�ĂƫƚƵĚĞ�
ƚŽǁĂƌĚƐ�ǁŝůĚůŝĨĞ�ĐŽŶƐĞƌǀĂƟŽŶ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƌĞĚƵĐĞ�,t�͘�

<ĞǇǁŽƌĚƐ͗�>ŽĐĂů͕�'ƌĂǌŝŶŐ͕�WƌĞĚĂƚŽƌ͕ ��ĞƉƌĞĚĂƟŽŶ
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BICF 004

�ŝƐƚƌŝďƵƟŽŶ�ĂŶĚ��ŽŶƐĞƌǀĂƟŽŶ�^ƚĂƚƵƐ�ŽĨ��ŚŝŶĞƐĞ�WĂŶŐŽůŝŶ�
ŝŶ�WĂůƵŶŐƚĂƌ�DƵŶŝĐŝƉĂůŝƚǇ�ŽĨ�'ŽƌŬŚĂ��ŝƐƚƌŝĐƚ͕�tĞƐƚĞƌŶ�EĞƉĂů

^h:/d���,�<�>

/ŶƐƟƚƵƚĞ�ŽĨ�&ŽƌĞƐƚƌǇ͕�WŽŬŚĂƌĂ

�ŚŝŶĞƐĞ�ƉĂŶŐŽůŝŶƐ�ĂƌĞ�ƉĞĐƵůŝĂƌ�ŵĂŵŵĂůƐ�ŚĂǀŝŶŐ�ƐƟī�ƐĐĂůĞƐ�ĚĞƉŝĐƟŶŐ�
ŶŽĐƚƵƌŶĂů� ĂŶĚ� ďƵƌƌŽǁŝŶŐ� ŶĂƚƵƌĞ͘� �ĐĐŽƌĚŝŶŐ� ƚŽ� ůŝƚĞƌĂƚƵƌĞ͕� ƚŚĞǇ� ĂƌĞ�
ƌĞĐĞŝǀŝŶŐ� ůĞƐƐ� ĂƩĞŶƟŽŶ� ĂƐ� ĐŽŵƉĂƌĞĚ� ƚŽ� ƚŚĞŝƌ� ǀŝƚĂů� ĞĐŽůŽŐŝĐĂů� ƌŽůĞ͘�
dŚĞŝƌ�ĞĐŽůŽŐǇ͕ �ďĞŚĂǀŝŽƌ͕ �ƐƚĂƚƵƐ�ĂŶĚ�ĚŝƐƚƌŝďƵƟŽŶ�ŝŶ�EĞƉĂů�ĂƌĞ�ƌĞůĂƟǀĞůǇ�
ƵŶŬŶŽǁŶ�ĂŶĚ�ŶŽ�ƐŝŐŶŝĮĐĂŶƚ�ƌĞƐĞĂƌĐŚ�ŚĂƐ�ďĞĞŶ�ĐŽŶĚƵĐƚĞĚ�ƵƉŽŶ�ƚŚŝƐ�
ƐƉĞĐŝĞƐ͘�/Ŷ�ƚŚĞ�ĐĂƐĞ�ŽĨ�EĞƉĂů͕�ŝůůĞŐĂů�ƚƌĂĚĞ͕�ŚĂďŝƚĂƚ�ĚĞƐƚƌƵĐƟŽŶ�ĂŶĚ�ůĂĐŬ��
ŽĨ� ĂǁĂƌĞŶĞƐƐ� ĂŶĚ� ŝŶĨŽƌŵĂƟŽŶ� ĂƌĞ� ĐĂƵƐĞƐ� ŽĨ� ĚĞĐůŝŶĞ� ŝŶ� ƉŽƉƵůĂƟŽŶ͘�
dŚƵƐ͕�ƚŚŝƐ�ƌĞƐĞĂƌĐŚ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ƚŽ�ĮŶĚ�ŽƵƚ�ƚŚĞ�ĚŝƐƚƌŝďƵƟŽŶ͕�ŚĂďŝƚĂƚ�
ƚǇƉĞ͕� ƐŽĐŝĂů�ďĞůŝĞĨ�ĂŶĚ�ĐŽŶƐĞƌǀĂƟŽŶ�ƐƚĂƚƵƐ�ŽĨ��ŚŝŶĞƐĞ�WĂŶŐŽůŝŶ͘�dŚĞ�
ŵĞƚŚŽĚŽůŽŐŝĞƐ�ƵƐĞĚ�ǁĞƌĞ�ŐƌŽƵƉ�ĚŝƐĐƵƐƐŝŽŶ�ĨŽƌ�ƉĂƌƟĐŝƉĂƚŽƌǇ�ŵĂƉƉŝŶŐ�
ĂŶĚ�ŚĂďŝƚĂƚ�ĂŶĂůǇƐŝƐ�͕�ŬĞǇ�ŝŶĨŽƌŵĂŶƚ�ŝŶƚĞƌǀŝĞǁ�ƚŽ�ĂŶĂůǇǌĞ�ƚŚĞ�ƉŽĂĐŚŝŶŐ�
ĂŶĚ� ƉŽƉƵůĂƟŽŶ� ƚƌĞŶĚƐ͕� ƋƵĞƐƟŽŶŶĂŝƌĞ� ƐƵƌǀĞǇ� ŽĨ� ϱϮ� ƌĞƐƉŽŶĚĞŶƚƐ� ƚŽ�
ŬŶŽǁ�ƚŚĞ�ƉĞŽƉůĞ Ɛ͛�ƉĞƌĐĞƉƟŽŶ͕�ĮĞůĚ�ŽďƐĞƌǀĂƟŽŶ�ĂůŽŶŐ�ƚŚĞ�ƚƌĂŶƐĞĐƚƐ�
ĂŶĚ�ƌĂŶĚŽŵ�ƐĞĂƌĐŚ�ĨŽƌ�ƚŚĞ�ůŝǀĞ�ĂŶŝŵĂůƐ�ĂŶĚ�ŝŶĚŝƌĞĐƚ�ƐŝŐŶƐ͘�Ϯϲ�ŶĞǁ�ĂŶĚ�
ϴϮ�ŽůĚ�ďƵƌƌŽǁƐ�ǁĞƌĞ�ƌĞĐŽƌĚĞĚ͘��ŝƐƚƌŝďƵƟŽŶ�ƉĂƩĞƌŶƐ�ŽĨ�ďƵƌƌŽǁƐ�ǁĞƌĞ�
ĨŽƵŶĚ�ĐůƵŵƉĞĚ�ďǇ�ĐŚŝͲ�ƐƋƵĂƌĞ�ƚĞƐƚ�ĂŶĚ�ǁĞƌĞ�ŶŽƚ�ƵŶŝĨŽƌŵůǇ�ĚŝƐƚƌŝďƵƚĞĚ�
ƚŚƌŽƵŐŚŽƵƚ� Ăůů� ƚŚĞ�ǁĂƌĚƐ� ĂŶĚ� ĂƐƉĞĐƚƐ͘� WƌĞĨĞƌƌĞĚ�ŚĂďŝƚĂƚ�ǁĂƐ� ĨŽƵŶĚ�
ƚŽ�ďĞ� ĨŽƌĞƐƚ�Ăƚ�ĂŶ�ĞůĞǀĂƟŽŶ�ŽĨ�ϲϬϬͲϳϬϬŵ�ĂůƟƚƵĚĞ͘��� ƚŽƚĂů�ŽĨ�ϮϱͲ�ϱϬ�
й� ĐƌŽǁŶ� ĐŽǀĞƌ� ŝŶ� ĨŽƌĞƐƚ� ŚĂĚ� ƚŚĞ� ŵĂǆŝŵƵŵ� ŶƵŵďĞƌƐ� ŽĨ� ďƵƌƌŽǁƐ͘�
ZĞƐƉŽŶĚĞŶƚƐ�ďĞůŝĞǀĞĚ�ŝŶ�ƐƵƉĞƌƐƟƟŽŶ�ƚŚĂƚ�ŬĞĞƉŝŶŐ�ƚŚĞ�ƉĂŶŐŽůŝŶ�ŚŝĚĞ�
ǁŝůů� ĚƌŝǀĞ� Ğǀŝů� ƐƉŝƌŝƚƐ� ĂǁĂǇ� ĂŶĚ� ƉĂŶŐŽůŝŶ� ƚƌĂŶƐŵŝƩĞĚ� ĐŽŵŵƵŶŝĐĂďůĞ�
ĚŝƐĞĂƐĞƐ�ƚŽ�ĚŽŵĞƐƟĐ�ĂŶŝŵĂůƐ͘�dŚĞ�ĐŽŶƐĞƌǀĂƟŽŶ�ƐƚĂƚƵƐ�ǁĂƐ�ŶŽƚ�ŐŽŽĚ�
ŝŶ� ƚŚĞ� ƐƚƵĚǇ�ĂƌĞĂ�ĂƐ�ĮŶĚŝŶŐƐ� ĨƌŽŵ� ƚŚĞ� ƐŽĐŝĂů� ƐƵƌǀĞǇ� ĐŽŶĐůƵĚĞĚ� ƚŚĂƚ�
ƉŽƉƵůĂƟŽŶ� ƚƌĞŶĚ�ǁĂƐ� ĚĞĐůŝŶŝŶŐ� ĂŶĚ� ŚĂďŝƚĂƚ� ĚĞƐƚƌƵĐƟŽŶ͕� ŚƵŶƟŶŐ� Ăƚ�
ŚŝŐŚ�ƐĐĂůĞ�ĂŶĚ�ƉƌĞĚĂƟŽŶ�ǁĞƌĞ�ŵĂũŽƌ�ƚŚƌĞĂƚƐ͘�
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<ĞǇǁŽƌĚƐ͗� �ŚŝŶĞƐĞ� ƉĂŶŐŽůŝŶ͕� WŽƉƵůĂƟŽŶ͕� ^ŽĐŝĂů� ďĞůŝĞĨ͕ � WŽĂĐŚŝŶŐ͕�
,ĂďŝƚĂƚ�ĚĞƐƚƌƵĐƟŽŶ

BICF 005

�ŽŵƉĂƌĂƟǀĞ� ^ƚƵĚǇ� ŽĨ� �ĐƟǀĞ� �ŽŶƐƟƚƵĞŶƚƐ� ŽĨ� ƐŽŵĞ�
DĞĚŝĐŝŶĂů�WůĂŶƚƐ�ĂůŽŶŐ��ůƟƚƵĚŝŶĂů�'ƌĂĚŝĞŶƚ

D/Eh�'�hd�D1*͕�^,Z��,�Z/��,�dd�Z�/1͕�Z�:�^,�d�D�E'Ϯ

1&ĂĐƵůƚǇ�ŽĨ�&ŽƌĞƐƚƌǇ͕��ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�,ĞƚĂƵĚĂ 
2�ŝƐƚƌŝĐƚ�WůĂŶƚ�ZĞƐŽƵƌĐĞƐ�KĸĐĞ͕�DĂŬĂǁĂŶƉƵƌ 

*�ŵĂŝů͗�ŵŝŶƵŐĂƵƚĂŵϰϵΛŐŵĂŝů͘ĐŽŵ͒

WůĂŶƚͲďĂƐĞĚ�ŵĞĚŝĐŝŶĞ�ĨŽƌ�ĐƵƌŝŶŐ�ĚŝƐĞĂƐĞƐ�ŝƐ�ĂƐ�ŽůĚ�ĂƐ�ŚƵŵĂŶ�ĐŝǀŝůŝǌĂƟŽŶ͘�
DĞĚŝĐŝŶĂů�ƉůĂŶƚƐ�ĐŽŶƐŝƐƚ�ŽĨ�ĂŶ�ĂĐƟǀĞ�ĐŽŶƐƟƚƵĞŶƚ͕�ǁŚŝĐŚ�ĂƌĞ�ƵƐĞĚ�ĨŽƌ�
ƚƌĞĂƟŶŐ�ǀĂƌŝŽƵƐ�ĚŝƐĞĂƐĞƐ�ĂŶĚ�ŚĞĂůŝŶŐ�ǁŽƵŶĚƐ�ŝŶ�ŚƵŵĂŶƐ͘�dŚŝƐ�ƉĂƉĞƌ�
ĂŝŵƐ� ƚŽ� ŝĚĞŶƟĨǇ� ďŝŽĂĐƟǀĞ� ƉŚǇƚŽĐŚĞŵŝĐĂů� ĐŽŶƐƟƚƵĞŶƚƐ� ŽĨ� ƐĞůĞĐƚĞĚ�
ĨŽƵƌ� ŵĞĚŝĐŝŶĂů� ƉůĂŶƚƐ� ǀŝǌ͘� �ĐŽƌƵƐ� ĐĂůĂŵƵƐ� >͘� ;�ŽũŚŽͿ͕� �ƵĐĂůǇƉƚƵƐ�
ĐĂŵĂůĚƵůĞŶƐŝƐ��ĞŚŶŚ͘�;DĂƐĂůĂͿ͕��ƌƚĞŵŝƐŝĂ�ŝŶĚŝĐĂtŝůůĚ͘�;dŝƚĞƉĂƟͿ�ĂŶĚ�
�ǇŵďŽƉŽŐĂŶ� ǁŝŶƚĞƌŝĂŶƵƐ� :ŽǁŝƩ� Ğǆ� �Žƌ� ;�ŝƚƌŽŶĞůůĂͿ� ĂŶĚ� ĐŽŵƉĂƌĞ�
ƚŚĞŝƌ� ĐŽŶĐĞŶƚƌĂƟŽŶ� ĂůŽŶŐ� ĂůƟƚƵĚŝŶĂů� ŐƌĂĚŝĞŶƚ� ŝŶ� DĂŬĂǁĂŶƉƵƌ�
�ŝƐƚƌŝĐƚ͕��ĞŶƚƌĂů�EĞƉĂů͘�dŚĞ�ƉůĂŶƚ�ƐƉĞĐŝĞƐ�ǁĞƌĞ�ƐĞůĞĐƚĞĚ�ĨƌŽŵ�ĚŝīĞƌĞŶƚ�
ĂůƟƚƵĚŝŶĂů�ƌĞŐŝŽŶƐ�ĂŶĚ�ƚŚĞ�ƉŚǇƚŽĐŚĞŵŝĐĂů�ƐĐƌĞĞŶŝŶŐ�ǁĂƐ�ĚŽŶĞ�ƵƐŝŶŐ�
'ĂƐ��ŚƌŽŵĂƚŽŐƌĂƉŚǇͲDĂƐƐ� ^ƉĞĐƚƌŽŵĞƚƌǇ� ;'�ͲD^Ϳ� ƚŽ� ŝĚĞŶƟĨǇ�ŵĂũŽƌ�
ĂĐƟǀĞ�ĐŽŶƐƟƚƵĞŶƚƐ d͘ŚĞ�ĨŽƵƌ�ŵĂũŽƌ�ĂĐƟǀĞ�ĐŽŶƐƟƚƵĞŶƚƐ�ǁĞƌĞ�ĨŽƵŶĚ�ŝŶ�
�ŽũŚŽ�ŽĨ�ƚŚƌĞĞ�ĂůƟƚƵĚĞƐ�ĂŵŽŶŐ�ǁŚŝĐŚ�ƚŚĞ�ŵĂũŽƌ�ĂĐƟǀĞ�ĐŽŶƐƟƚƵĞŶƚ�ŝ͘Ğ͘�
ɴͲ�ƐĂƌŽŶĞ�ǁĂƐ� ĨŽƵŶĚ� ƚŽ�ďĞ�ŚŝŐŚĞƐƚ� ŝŶ� ƚĞŵƉĞƌĂƚĞ� ƌĞŐŝŽŶ͘� /Ŷ�DĂƐĂůĂ͕�
Ɛŝǆ� ŵĂũŽƌ� ĂĐƟǀĞ� ĐŽŶƐƟƚƵĞŶƚƐ� ǁĞƌĞ� ĨŽƵŶĚ� ĂŵŽŶŐ� ǁŚŝĐŚ͕� �ƵĐĂůǇƉƚŽů�
ǁĂƐ� ĨŽƵŶĚ� ƚŽ�ďĞ�ŚŝŐŚĞƐƚ� ŝŶ� ƚŚĞ� ƚĞŵƉĞƌĂƚĞ� ƌĞŐŝŽŶ͘�dŚĞ�ŵĂũŽƌ�ĂĐƟǀĞ�
ĐŽŶƐƟƚƵĞŶƚƐ� ŝŶ� dŝƚĞƉĂƟ� ŽĨ� ƚƌŽƉŝĐĂů� ĂŶĚ� ƚĞŵƉĞƌĂƚĞ� ƌĞŐŝŽŶƐ� ǁĞƌĞ� Ɛŝǆ�
ĂŶĚ� ŝŶ� ƐƵďͲ� ƚƌŽƉŝĐĂů� ǁĞƌĞ� ĮǀĞ͘� dŚĞ� ĐŽŶĐĞŶƚƌĂƟŽŶ� ŽĨ� ŵĂũŽƌ� ĂĐƟǀĞ�
ĐŽŶƐƟƚƵĞŶƚ͕�ϳͲKǆĂďŝĐǇĐůŽ�Ϯ͘Ϯ͘ϭ�ŚĞƉƚĂŶĞ͕�ϭͲŵĞƚŚǇůͲϰͲ;ϭͲŵĞƚŚǇůĞƚŚǇůͿ͕�
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ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ŚŝŐŚĞƐƚ�ŝŶ�ƚŚĞ�ƐƵďͲƚƌŽƉŝĐĂů�ƌĞŐŝŽŶ͘�&ŝǀĞ�ŵĂũŽƌ�ĂĐƟǀĞ�
ĐŽŶƐƟƚƵĞŶƚƐ�ǁĞƌĞ� ĨŽƵŶĚ� ŝŶ� �ŝƚƌŽŶĞůůĂ� ĂŶĚ� ƚŚĞ� ĐŽŶĐĞŶƚƌĂƟŽŶ� ŽĨ� ƚŚĞ�
ŵĂũŽƌ�ĂĐƟǀĞ�ĐŽŶƐƟƚƵĞŶƚ� ;ZͿͲ� >ĂǀĂŶĚƵůǇů�ǁĂƐ� ĨŽƵŶĚ� ƚŽ�ďĞ�ŚŝŐŚĞƐƚ� ŝŶ�
ƐƵďͲƚƌŽƉŝĐĂů� ƌĞŐŝŽŶ͘�dŚĞ�ĮŶĚŝŶŐƐ�ŽĨ� ƚŚŝƐ� ƐƚƵĚǇ�ƉƌŽǀŝĚĞ� ƚŚĞ�ĞŵƉŝƌŝĐĂů�
ƐƵƉƉŽƌƚ�ĨŽƌ�ƚŚĞ�ĐƵůƟǀĂƟŽŶ�ŽĨ��ŽũŚŽ�ĂŶĚ�DĂƐĂůĂ�ŵĂŝŶůǇ�ŝŶ�ƚĞŵƉĞƌĂƚĞ�
ƌĞŐŝŽŶ͕�dŝƚĞƉĂƟ�ŝŶ�ƐƵďƚƌŽƉŝĐĂů�ƌĞŐŝŽŶ�ĂŶĚ��ŝƚƌŽŶĞůůĂ�ŝŶ�ƚƌŽƉŝĐĂů�ƌĞŐŝŽŶ�
ƐŽ�ĂƐ�ƚŽ�ŽďƚĂŝŶ�ŽƉƟŵƵŵ�ǇŝĞůĚ�ŽĨ�ŵĂũŽƌ�ĂĐƟǀĞ�ĐŚĞŵŝĐĂů�ĐŽŶƐƟƚƵĞŶƚƐ͘

<ĞǇǁŽƌĚƐ͗� DĞĚŝĐŝŶĂů� ƉůĂŶƚ͕� �ĐƟǀĞ� ĐŽŶƐƟƚƵĞŶƚ͕� WŚǇƚŽĐŚĞŵŝĐĂů͕� 'ĂƐ�
�ŚƌŽŵĂƚŽŐƌĂƉŚǇͲDĂƐƐ�^ƉĞĐƚƌŽŵĞƚƌǇ�;'�ͲD^Ϳ͘

BICF 006#

'ĞŶĚĞƌ�/ƐƐƵĞƐ�ŽŶ�&ŽƌĞƐƚ�ZĞƐŽƵƌĐĞ�DĂŶĂŐĞŵĞŶƚ

��<Z/d/�:K^,/1͕�>�yD/�Z�:�:K^,/�Ϯ͕�WZ�DK��',/D/Z�1

1&ĂĐƵůƚǇ�ŽĨ�&ŽƌĞƐƚƌǇ͕��ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�,ĞƚĂƵĚĂ 
2EĂƟŽŶĂů�dƌƵƐƚ�ĨŽƌ�EĂƚƵƌĞ��ŽŶƐĞƌǀĂƟŽŶ͕��ĂƌĚŝĂ��ŽŶƐĞƌǀĂƟŽŶ�

WƌŽŐƌĂŵ͕��ĂƌĚŝǇĂ 
�ŵĂŝů͗�ĂŬƌŝũŽƐŚŝϮϯΛŐŵĂŝů͘ĐŽŵ

^ƵƐƚĂŝŶĂďůĞ� ŵĂŶĂŐĞŵĞŶƚ� ŽĨ� ĨŽƌĞƐƚ� ƌĞƐŽƵƌĐĞƐ� ƌĞƋƵŝƌĞƐ� ĞƋƵĂů�
ŽƉƉŽƌƚƵŶŝƟĞƐ�ƚŽ�ŝƚƐ�ƵƐĞƌƐ�ĞŶƐƵƌŝŶŐ�ďƌŽĂĚĞƌ�ƉĂƌƟĐŝƉĂƟŽŶ�ĂŶĚ�ĞƋƵŝƚĂďůĞ�
ƐŚĂƌĞ� ŽĨ� ďĞŶĞĮƚƐ͘� DĂŝŶƐƚƌĞĂŵŝŶŐ� ŐĞŶĚĞƌ� ŝŶ� ƌĞƐŽƵƌĐĞ� ŵĂŶĂŐĞŵĞŶƚ�
ŽŌĞŶ�ƌĞƋƵŝƌĞƐ�ĂĚĞƋƵĂƚĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ŚŽǁ�ĚŝīĞƌĞŶƚ�ĨĂĐƚŽƌƐ�ƌĞůĂƟŶŐ�
ƚŽ�ŐĞŶĚĞƌ�ĂƌĞ��ĂĚĚƌĞƐƐĞĚ��ŝŶ��ĨŽƌĞƐƚ��ŝŶƐƟƚƵƟŽŶƐ͘��dŚŝƐ��ƐƚƵĚǇ��ĂŝŵĞĚ�
ƚŽ� ĂƐƐĞƐƐ� ƚŚĞ� ƐƚĂƚƵƐ� ĂŶĚ� ĨĂĐƚŽƌƐ� ĂīĞĐƟŶŐ� ŐĞŶĚĞƌ� ƉĂƌƟĐŝƉĂƟŽŶ� ŝŶ�
ƌĞƐŽƵƌĐĞ�ŵĂŶĂŐĞŵĞŶƚ�ĂŶĚ�ĚĞĐŝƐŝŽŶͲŵĂŬŝŶŐ�ƉƌŽĐĞƐƐ�ŝŶ�ƚŚĞ�ZĂŵŵĂƉƵƌ�
�ƵīĞƌ� �ŽŶĞ� �ŽŵŵƵŶŝƚǇ� &ŽƌĞƐƚ� ;���&Ϳ� ŽĨ� ƚŚĞ� �ĂƌĚŝǇĂ�EĂƟŽŶĂů� WĂƌŬ�
;�EWͿ͘� tĞ� ĐŽŶĚƵĐƚĞĚ� ŚŽƵƐĞŚŽůĚ� ƐƵƌǀĞǇƐ� ďĂƐĞĚ� ŽŶ� ƐŝŵƉůĞ� ƌĂŶĚŽŵ�
ƐĂŵƉůŝŶŐ� ;ŶсϭϭϬͿ͕� ĨŽĐƵƐ� ŐƌŽƵƉ�ĚŝƐĐƵƐƐŝŽŶƐ� ;ŶсϮͿ� ĂŶĚ� ŬĞǇ� ŝŶĨŽƌŵĂŶƚ�
ŝŶƚĞƌǀŝĞǁƐ� ;ŶсϮϬͿ� ƚŽ� ĐŽůůĞĐƚ� ƚŚĞ� ƌĞƋƵŝƌĞĚ� ŝŶĨŽƌŵĂƟŽŶ͘� ZĞŐƌĞƐƐŝŽŶ�

�/K�/s�Z^/dz��KE^�Zs�d/KEͬ&KZ�^dZz



137

ĂŶĂůǇƐŝƐ� ǁĂƐ� ƵƐĞĚ� ƚŽ� ĚĞƚĞƌŵŝŶĞ� ƚŚĞ� ƐŝŐŶŝĮĐĂŶƚ� ĨĂĐƚŽƌƐ� ĐŽŶƚƌŝďƵƟŶŐ��
ƚŽ�ŐĞŶĚĞƌ�ƉĂƌƟĐŝƉĂƟŽŶ�ŝŶ�ĚĞĐŝƐŝŽŶ�ŵĂŬŝŶŐ�ƉƌŽĐĞƐƐ͘��ůĞĂƌ�ĚŝƐƟŶĐƟŽŶ�
ǁĂƐ�ŽďƐĞƌǀĞĚ�ďĞƚǁĞĞŶ�ŵĂůĞƐ�ĂŶĚ�ĨĞŵĂůĞƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ůĂďŽƌ�ƐŚĂƌĞ͘�
tŽŵĞŶ�ǁĞƌĞ�ŽďƐĞƌǀĞĚ�ďĞŝŶŐ�ŵŽƌĞ�ĞŶŐĂŐĞĚ�ŝŶ�ůĂďŽƌͲŝŶƚĞŶƐŝǀĞ�ĨŽƌĞƐƚ�
ŵĂŶĂŐĞŵĞŶƚ�ǁŽƌŬƐ�ǁŚŝůĞ�ŚŝŐŚĞƌͲůĞǀĞů�ĚĞĐŝƐŝŽŶͲŵĂŬŝŶŐ�ďŽĚŝĞƐ�ŽĨ�ƚŚĞ�
���&�ƵƐĞƌ�ŐƌŽƵƉƐ�ǁĞƌĞ�ĐŽŵƉůĞƚĞůǇ�ĚŽŵŝŶĂƚĞĚ�ďǇ�ƚŚĞ�ŵĂůĞƐ͘�dŚĞ�ĨŽƵƌ�
ĨĂĐƚŽƌƐ� ;ƐĞǆ͕�ĞĚƵĐĂƟŽŶ͕�ŽĐĐƵƉĂƟŽŶ�ĂŶĚ� ŝŶĐŽŵĞ�ƐŽƵƌĐĞͿ� ƐŝŐŶŝĮĐĂŶƚůǇ�
ŝŶŇƵĞŶĐĞĚ� ŐĞŶĚĞƌ� ƉĂƌƟĐŝƉĂƟŽŶ� ŝŶ� ƚŚĞ� ĚĞĐŝƐŝŽŶͲŵĂŬŝŶŐ� ƉƌŽĐĞƐƐ� ŽĨ�
ƚŚĞ� ���&h'� ;ƉфϬ͘ϬϱͿ͘� �ĞƐƉŝƚĞ� ǁŽŵĞŶ Ɛ͛� ƉƌŽŵŝŶĞŶƚ� ƌŽůĞƐ� ŝŶ� ĨŽƌĞƐƚ�
ĐŽŶƐĞƌǀĂƟŽŶ� ĂŶĚ� ŵĂŶĂŐĞŵĞŶƚ͕� ƚŚĞ� �&h'� ǇĞƚ� ŚĂƐ� ƚŽ� ĞŶƐƵƌĞ� ƚŚĞŝƌ�
ĂĐƟǀĞ�ƌŽůĞƐ�ŝŶ�ĚĞĐŝƐŝŽŶ�ŵĂŬŝŶŐ͘��EW�ĂŶĚ�ŝƚƐ�ĐŽŶƐĞƌǀĂƟŽŶ�ƐƚĂŬĞŚŽůĚĞƌƐ�
ƐŚŽƵůĚ�ŵŽďŝůŝǌĞ�ĂĚĞƋƵĂƚĞ�ƌĞƐŽƵƌĐĞƐ�ƚŽ�ĂĚĚƌĞƐƐ�ŐĞŶĚĞƌ�ŝƐƐƵĞƐ�ŝŶ�ĨŽƌĞƐƚ�
ƌĞƐŽƵƌĐĞƐ�ŵĂŶĂŐĞŵĞŶƚ͘

<ĞǇǁŽƌĚƐ͗� �ŽŵŵƵŶŝƚǇ� ĨŽƌĞƐƚ͕� 'ĞŶĚĞƌ͕ � WĂƌƟĐŝƉĂƟŽŶ͕� ZĞƐŽƵƌĐĞ�
ŵĂŶĂŐĞŵĞŶƚ

BICF 007#

&ŝƐŚ��ŝǀĞƌƐŝƚǇ�ĂŶĚ�dŚĞŝƌ�ZĞůĂƟŽŶ�ƚŽ��ŝīĞƌĞŶƚ��ŶǀŝƌŽŶŵĞŶƚĂů�
sĂƌŝĂďůĞƐ�ŝŶ�<ĂŵĂůĂ�ZŝǀĞƌ͕ �EĞƉĂů

^hDE/D��',/D/Z�1͕�E�Z�z�E�WZ�^���<K:hϮ

1EĂǇĂͲ�ĂǇĂŵ�DƵůƟͲ�ŝƐĐŝƉůŝŶĂƌǇ�/ŶƐƟƚƵƚĞ͕�<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů͖�2�ĞŶƚĞƌ�
ĨŽƌ�WŽƐƚŐƌĂĚƵĂƚĞ�^ƚƵĚŝĞƐ͕�EĞƉĂů��ŶŐŝŶĞĞƌŝŶŐ��ŽůůĞŐĞ͕�WŽŬŚĂƌĂ͕�EĞƉĂů 

&ŝƐŚ�ĚŝǀĞƌƐŝƚǇ�ǁĂƐ�ĂƐƐĞƐƐĞĚ�ŝŶ�ĮǀĞ�ƐĞĐƟŽŶƐ�ŽĨ�<ĂŵĂůĂ�ZŝǀĞƌ�ŝŶĐůƵĚŝŶŐ�
ŝƚƐ� ƵƉƉĞƌ͕ � ŵŝĚĚůĞ� ĂŶĚ� ůŽǁĞƌ� ƐƚƌĞƚĐŚ� ĂŶĚ� ĐŽƌƌĞůĂƚĞĚ� ǁŝƚŚ� ĚŝīĞƌĞŶƚ�
ĞŶǀŝƌŽŶŵĞŶƚĂů�ǀĂƌŝĂďůĞƐ͘�<ĂŵĂůĂ�ZŝǀĞƌ�ŽƌŝŐŝŶĂƚĞƐ�ĨƌŽŵ�ůŽǁĞƌ�ƉĂƌƚ�ŽĨ�
DĂŚĂďŚĂƌĂƚ�ƌĂŶŐĞ�ĂŶĚ�ŇŽǁƐ�ƚŚƌŽƵŐŚ�ŝŶŶĞƌ�ƚŽ�ŽƵƚĞƌ�ƚĞƌĂŝ͕�ƉƌŽǀŝĚŝŶŐ�
ďƌŽĂĚ�ƌĂŶŐĞ�ŽĨ�ĞĐŽƐǇƐƚĞŵ�ƐĞƌǀŝĐĞƐ͖�ƉƌŽǀŝƐŝŽŶŝŶŐ͕�ƌĞŐƵůĂƟŶŐ͕�ƐƵƉƉŽƌƟŶŐ�
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ĂŶĚ� ĐƵůƚƵƌĂů͘� ^ŝŶĐĞ� ƚŚĞ� ŝŶĨŽƌŵĂƟŽŶ� ƌĞŐĂƌĚŝŶŐ� ƚŚĞ� ĞŶǀŝƌŽŶŵĞŶƚĂů�
ĨĂĐƚŽƌƐ� ĂŶĚ� ƐƉĞĐŝĞƐ� ĚŝǀĞƌƐŝƚǇ� ŝŶ� ƚŚĞ� ƌŝǀĞƌ� ŶŽƚ� ĂǀĂŝůĂďůĞ� ĞŶŽƵŐŚ͕� ƚŚŝƐ�
ƐƚƵĚǇ�ŝŶƚĞŶĚĞĚ�ƚŽ�ďƌŝĚŐĞ�ƚŚĞ�ŐĂƉ�ďǇ�ĞǆƉůŽƌŝŶŐ�ďĂƐĞůŝŶĞ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�
ĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ĂďƵŶĚĂŶĐĞ�ŽĨ�ĮƐŚ�ĂŶĚ�ƚŚĞŝƌ� ƌĞůĂƟŽŶ�ƚŽ�ĞŶǀŝƌŽŶŵĞŶƚĂů�
ǀĂƌŝĂďůĞƐ͘�dŚĞ�ƐƚƵĚǇ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ĚƵƌŝŶŐ�KĐƚŽďĞƌ͕ �ŵĂƌŬŝŶŐ�ƚŚĞ�ƉŽƐƚͲ�
ŵŽŶƐŽŽŶ�ƐĞĂƐŽŶ�ŽĨ�EĞƉĂů͘�&ŝƐŚ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ƵƐŝŶŐ�ĐĂƐƚ�ŶĞƚƐ�
ǁŚŝůĞ� ƉŚǇƐŝŽͲĐŚĞŵŝĐĂů� ƉĂƌĂŵĞƚĞƌƐ� ǁĞƌĞ� ĂŶĂůǇƐĞĚ� ŽŶƐŝƚĞ� ĂƐ� ǁĞůů� ĂƐ�
ƚŚƌŽƵŐŚ�ůĂď�ĂŶĂůǇƐŝƐ͘��ůƚŽŐĞƚŚĞƌ�ϭϵ�ĨƌĞƐŚǁĂƚĞƌ�ĮƐŚ�ƐƉĞĐŝĞƐ�ďĞůŽŶŐŝŶŐ�ƚŽ�
ϱ�ŽƌĚĞƌƐ͕�ϴ�ĨĂŵŝůŝĞƐ�ĂŶĚ�ϭϱ�ŐĞŶĞƌĂ�ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�ǁŝƚŚ�ŚŝŐŚĞƐƚ�ĚŝǀĞƌƐŝƚǇ�
Ăƚ�ĚŽǁŶƐƚƌĞĂŵ͘��ǇƉƌŝŶŝĚƐ�;'ĂƌƌĂ�ĂŶŶĂŶĚĂůĞŝ͕�WĂƌĂĐĂŶƚŚŽĐŽďŝƟƐ�ďŽƟĂ�
ĂŶĚ��ĂƌŝůŝƵƐ�ďĂƌŝůĂͿ�ǁĞƌĞ�ŵŽƐƚ�ĚŽŵŝŶĂŶƚ�ŝŶ�ƚŚĞ�ƌŝǀĞƌ�ǁŚŝůĞ��ŚĂŶŶŝĚƐ͕�
DĂƐƚĂĐĞŵďĞůŝĚƐ͕��ŽƟŝĚƐ͕�^ŝƐŽƌŝĚƐ͕�'ŽďŝŝĚƐ�ǁĞƌĞ�ĂŵŽŶŐ�ƚŚĞ�ƌĂƌĞ�ƚĂǆĂ͘�
dŚĞ�Z���ŽƌĚŝŶĂƟŽŶ�ŵĞƚŚŽĚ�ƌĞǀĞĂůĞĚ�ƐŝŐŶŝĮĐĂŶƚ�ĂƐƐŽĐŝĂƟŽŶ�ďĞƚǁĞĞŶ�
ĮƐŚ�ƐƉĞĐŝĞƐ�ĂŶĚ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ǀĂƌŝĂďůĞƐ͘�dŚĞ�ĮƌƐƚ�ĂǆŝƐ�ĞǆƉůĂŝŶĞĚ�ϱϳй�
ŽĨ�ƐƉĞĐŝĞƐ�ǀĂƌŝĂƟŽŶ�ĂŶĚ�ĐŽƌƌĞůĂƚĞĚ�ǁŝƚŚ�ƚĞŵƉĞƌĂƚƵƌĞ�ǁŚĞƌĞĂƐ�ƐĞĐŽŶĚ�
ĂǆŝƐ�ĞǆƉůĂŝŶĞĚ�Ϯϳй�ŽĨ�ǀĂƌŝĂŶĐĞ�ƚŚĂƚ�ĐŽƌƌĞůĂƚĞĚ�ǁŝƚŚ���͕�d�^�ĂŶĚ�ŶŝƚƌĂƚĞ͘�
EŽŶĞƚŚĞůĞƐƐ͕�ĚŝīĞƌĞŶƚ�ƐĞĐƟŽŶƐ�ŽĨ�ƌŝǀĞƌ�ǁĞƌĞ�ĚŝƐƚƵƌďĞĚ�ĚƵĞ�ƚŽ�ŵŝŶŝŶŐ͕�
ĚĞĨŽƌĞƐƚĂƟŽŶ�ĂŶĚ�ĐŽŶƐƚƌƵĐƟŽŶ�ĂĐƟǀŝƟĞƐ�ǁŚŝĐŚ�ĐŽƵůĚ�ƉŽƐƐŝďůǇ�ƉŽƐĞ�Ă�
ƌĞĂů�ƚŚƌĞĂƚ�ĨŽƌ�ĮƐŚ�ƉŽƉƵůĂƟŽŶ�ĂƐ�ǁĞůů�ĂƐ�ŽƚŚĞƌ�ĂƋƵĂƟĐ�ŽƌŐĂŶŝƐŵƐ͘�

<ĞǇǁŽƌĚƐ͗�<ĂŵĂůĂ�ZŝǀĞƌ͕ �&ŝƐŚ�ƐƉĞĐŝĞƐ͕�tĂƚĞƌ�ƉĂƌĂŵĞƚĞƌƐ͕��ŽƌƌĞůĂƟŽŶ͕�
�ůĞǀĂƟŽŶ�ŐƌĂĚŝĞŶƚ

BICFOO8#

WƌĞƐĞŶƚ� ^ƚĂƚƵƐ� ĂŶĚ� dƌĂĚŝƟŽŶĂů� hƐĞƐ� ŽĨ� Pterocarpus 
marsupium͕�ZŽǆď͘�ŝŶ�,ĂƌŝǇĂůŝ��ŽŵŵƵŶŝƚǇ�&ŽƌĞƐƚ͕�<ĂƉŝůǀĂƐƚƵ

^h^D/d��<,�E�>*͕�^,Z��,�Z/��,�dd�Z�/͒

�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�&ĂĐƵůƚǇ�ŽĨ�&ŽƌĞƐƚƌǇ͕�,ĞƚĂƵĚĂ͕�
EĞƉĂů
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WƚĞƌŽĐĂƌƉƵƐ�ŵĂƌƐƵƉŝƵŵ͕�ZŽǆď͕͘�ůŽĐĂůůǇ�ŬŶŽǁŶ�ĂƐ��ŝũĂǇƐĂů͕�ŝƐ�Ă�ŵĞĚŝƵŵ�
ƚŽ�ůĂƌŐĞͲƐŝǌĞĚ�ĚĞĐŝĚƵŽƵƐ�ƚƌĞĞ�ƚŚĂƚ�ŐƌŽǁƐ�ƵƉ�ƚŽ�ϯϯ�ŵ�ŚĞŝŐŚƚ͘��ŽŶĮŶĞĚ�
ƚŽ�ĂŶ�ĂůƟƚƵĚĞ�ŽĨ�ϭϬϬͲϱϬϬ�ŵ�ŝƐ�ŶĂƚƵƌĂůůǇ�ĚŝƐƚƌŝďƵƚĞĚ�Ăƚ�ƚŚĞ�ĨŽŽƚŚŝůůƐ�ŽĨ�
ƐŝǁĂůŝŬ͘�dŚĞ�ƐƚƵĚǇ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�ƚŚĞ�,ĂƌŝǇĂůŝ��ŽŵŵƵŶŝƚǇ�&ŽƌĞƐƚ͕�
<ĂƉŝůǀĂƐƚƵ͘�dŚĞ�ĮĞůĚ�ĚĂƚĂ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ĨƌŽŵ�ƚŚĞ�ƐƚƵĚǇ�ĂƌĞĂ�ƚŚƌŽƵŐŚ�
ĚŝƌĞĐƚ�ĮĞůĚ�ŽďƐĞƌǀĂƟŽŶ͕�ŚŽƵƐĞŚŽůĚ�ƐƵƌǀĞǇ͕ �ŬĞǇ�ŝŶĨŽƌŵĂŶƚ�ŝŶƚĞƌǀŝĞǁ�ĂŶĚ�
ĨŽĐƵƐ�ŐƌŽƵƉ�ĚŝƐĐƵƐƐŝŽŶ�ǁŚĞƌĞĂƐ�ƐĞĐŽŶĚĂƌǇ�ĚĂƚĂ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ĨƌŽŵ�
ƌĞůĞǀĂŶƚ�ƉƵďůŝƐŚĞĚ�ĂŶĚ�ƵŶƉƵďůŝƐŚĞĚ�ŵĂƚĞƌŝĂůƐ͘�KƵƚ�ŽĨ�ϭϭϲ�ŝŶĚŝǀŝĚƵĂůƐ�
ĨŽƵŶĚ� ŝŶ� ƚŚĞ� ƐƚƵĚǇ� ĂƌĞĂ͕� ϰ�ǁĞƌĞ� ƚƌĞĞƐ͕� ϳϵ�ǁĞƌĞ� ƉŽůĞƐ� ĂŶĚ� ϯϯ�ǁĞƌĞ�
ƐĂƉůŝŶŐƐ͘�dŚĞ�ƐƉĞĐŝĞƐ�ǁĞƌĞ�ŵŽƐƚůǇ�ĚŝƐƚƌŝďƵƚĞĚ�ŝŶ�EŽƌƚŚ͕�EŽƌƚŚ��ĂƐƚ͕�ĂŶĚ�
EŽƌƚŚ�tĞƐƚ�ĂƐƉĞĐƚƐ͕�ǁŝƚŚŝŶ�ĞůĞǀĂƟŽŶ�ĨƌŽŵ�ϵϳͲϭϯϵŵ�ĞůĞǀĂƟŽŶ͕�ŇĂƚ�ĂŶĚ�
ƵŶĚƵůĂƟŶŐ�ƐůŽƉĞ�ŵĂŝŶůǇ� ŝŶ��ĂůĐĂƌŝĐ�ƉŚĂĞŽǌĞŵƐ�ƐŽŝů�ŽƌĚĞƌ͘ �'ĞŶĞƌĂůůǇ͕ �
ůŽĐĂů�ƉĞŽƉůĞ�ǁĞƌĞ�ƵƐŝŶŐ�ƚŚĞ�ƐƉĞĐŝĞƐ�ĨŽƌ�ĨŽĚĚĞƌ�;ϰϲйͿ͕�ŵĞĚŝĐŝŶĞƐ�;ϰϭйͿ͕�
ĚǇĞƐ�;ϳйͿ͕��ƟŵďĞƌƐ͕��ƵƚĞŶƐŝůƐ͕��ĂŐƌŝĐƵůƚƵƌĂů��ƚŽŽůƐ�;ϱйͿ͕��ĞƚĐ͘����ƵƫŶŐ�
ĨŽƌ� ĨŽĚĚĞƌ� ;ϮϵйͿ� ǁĂƐ� ƚŚĞ�ŵĂŝŶ� ŚƵŵĂŶͲŝŶĚƵĐĞĚ� ƚŚƌĞĂƚ� ĨŽůůŽǁĞĚ� ďǇ�
ŐƌĂǌŝŶŐ�;ϮϰйͿ͕�ĮƌĞ�;ϮϮйͿ͕�ŵĞĚŝĐŝŶĂů�ƵƐĞ�;ϭϳйͿ�ĂŶĚ�ŝůůĞŐĂů�ĨĞůůŝŶŐ�;ϭϬйͿ͘�
DĂũŽƌ�ŶĂƚƵƌĂů�ƚŚƌĞĂƚ�ĨŽƌ�ƚŚĞ�ƐƉĞĐŝĞƐ�ǁĂƐ�ůŽǁ�ŐĞƌŵŝŶĂƟŽŶ�;ϱϴйͿ�ĂŶĚ�
ƐůŽǁ� ŐƌŽǁƚŚ� ƌĂƚĞ� ;ϰϮйͿ� ƚŚƵƐ� ĂǁĂƌĞŶĞƐƐ� ĨŽƌ� ƉůĂŶƚĂƟŽŶ͕� ƉƌŽƚĞĐƟŽŶ͕�
ĐŽŶƐĞƌǀĂƟŽŶ͕� ƉƌŽƉĞƌ� ƵƟůŝǌĂƟŽŶ� ĂŶĚ� ŵĂŶĂŐĞŵĞŶƚ� ŽĨ� �ŝũĂǇƐĂů� ǁĞƌĞ�
ŵĂŶĚĂƚŽƌǇ�ĨŽƌ�ƚŚĞ�ůŽŶŐ�ƚĞƌŵ�ƚŽ�ďĞŶĞĮƚ�ĨƌŽŵ�ƚŚŝƐ�ǀĂůƵĂďůĞ�ƐƉĞĐŝĞƐ͘

<ĞǇǁŽƌĚƐ͗��ŝƐƚƌŝďƵƟŽŶ͕��ŝũĂǇƐĂů͕��ƚŚŶŽďŽƚĂŶŝĐĂů�ƵƐĞƐ͕��ŽŶƐĞƌǀĂƟŽŶ

BICF 009#

sĞŐĞƚĂƟŽŶ��ŽŵƉŽƐŝƟŽŶ�ĂŶĚ�ZĞŐĞŶĞƌĂƟŽŶ�^ƚĂƚƵƐ�ŽĨ� :ƵƌĞ�
>ĂŶĚƐůŝĚĞ��ƌĞĂ

^,�>KD�^�W<Kd�1͕�Z�:�E�d,�W�1

1��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�WĂƚĂŶ�DƵůƟƉůĞ��ĂŵƉƵƐ 
�ŵĂŝů͗�ƐĂƉŬŽƚĂƐŚĂůŽŵϬϳϳΛŐŵĂŝů͘ĐŽŵ
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dŚŝƐ� ƐƚƵĚǇ� ĨŽĐƵƐĞƐ�ŽŶ� ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ĐŽŵƉŽƐŝƟŽŶ�ĂŶĚ� ƌĞŐĞŶĞƌĂƟŽŶ�
ƐƚĂƚƵƐ� ŽĨ� :ƵƌĞ� ůĂŶĚƐůŝĚĞ͕� ^ŝŶĚŚƵƉĂůĐŚŽǁŬ͘� dŚĞ� ƚŽƚĂů� ĂƌĞĂ� ŽĨ� ƚŚĞ�
ůĂŶĚƐůŝĚĞ� ŝƐ� ĂƌŽƵŶĚ� ϳϭ� ŚĞĐƚĂƌĞƐ� ĂŶĚ� ŝŶ� ŽƌĚĞƌ� ƚŽ� ĐĂƉƚƵƌĞ� ƚŚĞ� ƉĂƐƚ͕�
ĚƵƌŝŶŐ�ĂŶĚ�ƉŽƐƚ�ůĂŶĚƐůŝĚĞ�ƐĐĞŶĂƌŝŽ�Ă�ƐƚƌƵĐƚƵƌĞĚ�ƋƵĞƐƟŽŶŶĂŝƌĞ�ƐƵƌǀĞǇ�
ǁĂƐ�ĐŽŶĚƵĐƚĞĚ͘�̂ ŝŵŝůĂƌůǇ͕ �ƚŚĞ�ƋƵĂĚƌĂƚĞ�;ϳ�ƉůŽƚƐ�ŽĨ�ϮϬŵ�ǆ�ϮϬŵͿ�ŵĞƚŚŽĚ�
ǁĂƐ�ƵƐĞĚ�ĨŽƌ�ĂƐƐĞƐƐŝŶŐ�ƚŚĞ�ĚĞƚĂŝů�ƌĞŐĞŶĞƌĂƟŽŶ�ƐƚĂƚƵƐ͘� /Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�
ƚŚĂƚ�ƋƵĂĚƌĂƚĞƐ�ŽĨ�ϭŵ�ǆ�ϭŵ�ǁĞƌĞ�ůĂŝĚ�ĚŽǁŶ�ĚŝĂŐŽŶĂůůǇ�ƚŽ�ĐŽůůĞĐƚ�ƚŚĞ�
ŶŽ͘�ŽĨ�ŚĞƌďƐ�ĂŶĚ�ƐŚƌƵďƐ͘�&ƵƌƚŚĞƌ͕ �ĚŝĂŵĞƚĞƌƐ�Ăƚ�ďƌĞĂƐƚ�ŚĞŝŐŚƚ� ;��,Ϳ͕�
ďĂƐĂů� ĂƌĞĂ͕� ĨƌĞƋƵĞŶĐǇ� ĂŶĚ� ŝŵƉŽƌƚĂŶĐĞ� ǀĂůƵĞ� ŝŶĚĞǆ� ǁĞƌĞ� ĐĂůĐƵůĂƚĞĚ��
ƚŽ� ƋƵĂŶƟĨǇ� ƚŚĞ�ƉŽƐƚ� ǀĞŐĞƚĂƟŽŶ� ƐƚƌƵĐƚƵƌĞ͘��ůŶƵƐ� ŶĞƉĂůĞŶƐŝƐ͕� ^ĐŚŝŵĂ�
ǁĂůůŝĐŚŝŝ�ĂŶĚ�^ŚŽƌĞĂ�ƌŽďƵƐƚĂ�ǁĞƌĞ�ĨŽƵŶĚ�ƚŽ�ďĞ�ƚŚĞ�ŵĂũŽƌ�ƚƌĞĞ�ƐƉĞĐŝĞƐ�
ďĞĨŽƌĞ�ƚŚĞ�ůĂŶĚƐůŝĚĞ͘�tŚĞƌĞĂƐ�ƐƉĞĐŝĞƐ�ŽĨ�ǀĂƐĐƵůĂƌ�ƉůĂŶƚƐ�ďĞůŽŶŐŝŶŐ�ƚŽ�
Ϯϴ�ŐĞŶĞƌĂ�ĂŶĚ�ϭϴ�ĨĂŵŝůŝĞƐ�ǁĞƌĞ�ĨŽƵŶĚ�ǀĞƌǇ�ƐŝŐŶŝĮĐĂŶƚ�ŝŶ�ƚŚĞ�ůĂŶĚƐůŝĚĞ�
ĂƌĞĂ�ǁŝƚŚ�ŚŝŐŚĞƌ�ŽĐĐƵƉĂŶĐǇ�ŽĨ��ůŶƵƐ�ŶĞƉĂůĞŶƐŝƐ͘�dŚĞ�ŵĞĂŶ�ǀĂůƵĞ�ŽĨ�
^ŚĂŶŶŽŶͲtĞŝŶĞƌ�ĚŝǀĞƌƐŝƚǇ�ŝŶĚĞǆ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�Ϯ͘ϴϳ�ƐƵŐŐĞƐƟŶŐ�ŚŝŐŚ�
ƐƉĞĐŝĞƐ�ĚŝǀĞƌƐŝƚǇ͘�dŚĞ�ŽǀĞƌĂůů�ĮŶĚŝŶŐƐ�ƐŚŽǁ�ƚŚĂƚ�ƚŚĞ�ĂƌĞĂ�ŝƐ�ƵŶĚĞƌ�ŐŽŽĚ�
ƌĞŐĞŶĞƌĂƟŽŶ�ƐƚĂƚƵƐ�ĂŶĚ�ĐŽŵŵƵŶŝƚǇ�ƉĞŽƉůĞ�ĂƌĞ�ǁŝůůŝŶŐ�ƚŽ�ĐŽůůĂďŽƌĂƚĞ�
ǁŝƚŚ�ǀĂƌŝŽƵƐ�ƐĞĐƚŽƌƐ�ƚŽ�ĐŽŶƐĞƌǀĞ�ŝƚ͘�WĂƌƟĐŝƉĂƚŽƌǇ�ĨŽƌĞƐƚ�ŵĂŶĂŐĞŵĞŶƚ�
ƐƚƌĂƚĞŐǇ�ŝƐ�ƌĞĐŽŵŵĞŶĚĞĚ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ƐƵƐƚĂŝŶ�ƚŚĞ�ĨŽƌĞƐƚ͘�

<ĞǇǁŽƌĚƐ͗� /ŵƉŽƌƚĂŶĐĞ� ǀĂůƵĞ� ŝŶĚĞǆ͕� ^ŚĂŶŶŽŶͲtĞŝŶĞƌ� ĚŝǀĞƌƐŝƚǇ͕ �
ZĞŐĞŶĞƌĂƟŽŶ

BICF 010#

EĂƚƵƌĞ�ĂŶĚ��ŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�^ŶĂŬĞďŝƚĞƐ�ŝŶ��ĂƐƚĞƌŶ�EĞƉĂů

^,/^��Z�<,�d/t���1*͕�D�E�<hD�Z��,�D�>�1

1�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�
<ŝƌƟƉƵƌ 

�ŵĂŝů͗�<ŚĂƟǁĂĚĂƐŚŝƐĞĞƌΛŐŵĂŝů͘ĐŽŵ

^ŶĂŬĞďŝƚĞ� ŝƐ� ŽŶĞ� ŽĨ� ƚŚĞ� ŵŽƐƚ� ŶĞŐůĞĐƚĞĚ� ŚƵŵĂŶ� ĐĂƐƵĂůƚǇ� ƉƌŽďůĞŵƐ�
ŝŶ� ƚƌŽƉŝĐĂů� ƌĞŐŝŽŶƐ͕�ĞƐƉĞĐŝĂůůǇ� ŝŶ�ĚĞǀĞůŽƉŝŶŐ�ĐŽƵŶƚƌŝĞƐ� ƚŚĂƚ� ƌĞƐƵůƚƐ� ŝŶ�
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ŵŝůůŝŽŶƐ�ŽĨ�ƉĞŽƉůĞ�ůŽƐŝŶŐ�ƚŚĞŝƌ�ůŝǀĞƐ͘�/ƚƐ�ĚŝƐƚƌŝďƵƟŽŶ�ĂůŽŶŐ�ǁŝƚŚ�ŐĞŶĚĞƌ͕ �
ĂŐĞ͕�ŵŽŶƚŚůǇ͕ �ĂŶĚ�ƐĞĂƐŽŶĂůůǇ�ďĂƐŝƐ�ǁĂƐ�ƐƚƵĚŝĞĚ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ƐƚĂƚƵƐ�
ŽĨ� ƐŶĂŬĞďŝƚĞ�ďĞĐĂƵƐĞ� ŝƚ� ǀĂƌŝĞƐ�ǁŝƚŚ�ƉůĂĐĞ�ĂŶĚ�ƐĞĂƐŽŶ͘�dŚĞ� ƌĞĐŽƌĚĞĚ�
ĚĂƚĂ�ĨƌŽŵ�ƚŚĞ�ƚŚƌĞĞ�ƐŶĂŬĞďŝƚĞ�ƚƌĞĂƚŵĞŶƚ�ĐĞŶƚĞƌƐ�ŽĨ�:ŚĂƉĂ�ŝŶ��ĂƐƚĞƌŶ�
EĞƉĂů�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ĂŶĚ�ĂŶĂůǇǌĞĚ͘��ĂƚĂ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚŽƐĞ�ĐĞŶƚĞƌƐ�
ĐŽŶƐŝƐƚ� ŽĨ� ƚŚĞ� ƉĂƟĞŶƚ Ɛ͛� ƌĞĐŽƌĚ� ŽĨ� ƚŽƚĂů� ĮǀĞ� ĚŝƐƚƌŝĐƚƐ� ŶĂŵĞůǇ� :ŚĂƉĂ͕�
DŽƌĂŶŐ͕� /ůůĂŵ͕�WĂŶĐŚƚŚĂƌ͕ �ĂŶĚ�dĂƉůĞũƵŶŐ͘�dŽƚĂů�ϭϭϱϮϲ�ƉĂƟĞŶƚƐ�ǁĞƌĞ�
ƌĞĐŽƌĚĞĚ�ĨƌŽŵ�ƚŚĞƐĞ�ĮǀĞ�ĚŝƐƚƌŝĐƚƐ�ŽǀĞƌ�ƚŚĞ�ůĂƐƚ�ŚĂůĨ�ĚĞĐĂĚĞ͘�ZĞĐŽƌĚƐ�
ŚĂĚ�ĞǆƉƌĞƐƐĞĚ�ƚŚĂƚ�ϰϮ͘ϮϬй�ŽĨ�ƚŽƚĂů�ƉĂƟĞŶƚƐ�ǁĞƌĞ�ĨŽƵŶĚ�ƚŽ�ďĞ�ĨĞŵĂůĞ͘�
^ŝŵŝůĂƌůǇ͕ �ŵĂůĞƐ�ďĞƚǁĞĞŶ�ϭϬͲϮϬ�ǁŚŝůĞ�ĨĞŵĂůĞƐ�ŽĨ�ϮϬͲϯϬ�ǁĞƌĞ�ĨŽƵŶĚ�ƚŽ�
ďĞ�ŵŽƌĞ�ǀƵůŶĞƌĂďůĞ͘�,ŽǁĞǀĞƌ͕ �ϵϯ͘Ϯϭй�ŽĨ�ƉĂƟĞŶƚƐ�ǁĞƌĞ�ĞŶĐŽƵŶƚĞƌĞĚ�
ǁŝƚŚ�ŶŽŶͲǀĞŶŽŵŽƵƐ� ƐŶĂŬĞƐ�ǁŚŝůĞ� ǀĞŶŽŵŽƵƐ�ϰϲ͘ϲϬй�ǁĞƌĞ� ĨŽƵŶĚ� ƚŽ��
ďĞ�ĞŶĐŽƵŶƚĞƌĞĚ�ǁŝƚŚ�sŝƉĞƌ͘ � /Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ƚŚŝƐ͕�ƚŚĞ�ŵĂũŽƌŝƚǇ�ŽĨ�ďŝƚĞƐ�
ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�ŝŶ�ƚŚĞ�ƐƵŵŵĞƌ�ŵŽŶƚŚƐ͘�dŚĞ�ďŝƚĞ�ƌĂƚĞ�ƚŽ�ĨĞŵĂůĞƐ�ŝƐ�ŚŝŐŚ�
ƉŽƐƐŝďůǇ� ĚƵĞ� ƚŽ� ƚŚĞŝƌ�ŵŽƌĞ� ŝŶǀŽůǀĞŵĞŶƚ� ŝŶ� ŽƵƚĚŽŽƌ� ĂĐƟǀŝƟĞƐ� ŝŶ� ƚŚĞ�
ĨĂƌŵƐ͕�ďƵƐŚ͕�ĂŶĚ�ĨŽƌĞƐƚƐ�ĂůŽŶŐ�ǁŝƚŚ�ƚŚĞ�ƚƌĞŶĚ�ƚŽ�ŵĂůĞ�ƚŽ�ŵŝŐƌĂƚĞ� ŝŶ�
ĨŽƌŐŝŶŐ�ĐŽƵŶƚƌŝĞƐ�ĨŽƌ�ƚŚĞ�ƐŽƵƌĐĞ�ŽĨ� ŝŶĐŽŵĞ͘�DĂŝŶ�ƌĞĂƐŽŶ�ďĞŚŝŶĚ�ƚŚĞ�
ŚŝŐŚ�ŶŽŶͲǀĞŶŽŵŽƵƐ�ďŝƚĞƐ�ŵŝŐŚƚ�ďĞ�ĚƵĞ�ƚŽ�ƚŚĞ�ĨĂĐƚ�ƚŚĂƚ�ƚŚĞ�ŵĂũŽƌŝƚǇ�ŽĨ�
ĞŶĐŽƵŶƚĞƌĞĚ�ƐŶĂŬĞƐ�ǁĞƌĞ�ŶŽŶͲǀĞŶŽŵŽƵƐ�ƚŽ�ŚƵŵĂŶƐ͘

<ĞǇǁŽƌĚƐ͗�sĞŶŽŵŽƵƐ͕�EŽŶͲǀĞŶŽŵŽƵƐ͕�^ŶĂŬĞďŝƚĞ
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PCMS 001

�ƐƐĞƐƐŵĞŶƚ� ŽĨ� tĞƚůĂŶĚ� ,ĞĂůƚŚ� ŽĨ� EĞƉĂů� hƐŝŶŐ� tĞƚůĂŶĚ�
�ŽŶĚŝƟŽŶ�/ŶĚĞǆ

>�yD/�<�Z</*1͕����W�E�Z�z�E�^,�,1

�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�
<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů 

�ŵĂŝů: * ŬĂƌŬŝůĂǆŵŝϭϵϵϰΛŐŵĂŝů͘ĐŽŵ

tĞƚůĂŶĚƐ�ĂƌĞ�Ă�ƉƌŽĚƵĐƟǀĞ�ĞĐŽƐǇƐƚĞŵ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ǁŽƌůĚ͘�/ƚ�ƉƌŽǀŝĚĞƐ�
ǀĂƌŝŽƵƐ� ƌĞƐŽƵƌĐĞƐ� ƚŽ� ƚŚĞ� ŶĂƟŽŶĂů� ĂŶĚ� ůŽĐĂů� ĞĐŽŶŽŵǇ� ďǇ� ƉƌŽĚƵĐŝŶŐ�
ƌĞƐŽƵƌĐĞƐ͕� ĂŶĚ� ĞŶĂďůŝŶŐ� ƌĞĐƌĞĂƟŽŶĂů� ĂĐƟǀŝƟĞƐ͘� /Ŷ� ƌĞĐĞŶƚ� � ĚĞĐĂĚĞƐ�
ƚŚĞƐĞ�ĞĐŽƐǇƐƚĞŵƐ�ĂƌĞ�ĚĞŐƌĂĚĞĚ�ĚƵĞ�ƚŽ�ĂŶƚŚƌŽƉŽŐĞŶŝĐ�ĂĐƟǀŝƟĞƐ�ĂŶĚ�
ŶĂƚƵƌĂů�ƉƌŽĐĞƐƐĞƐ͘�>ĂŬĞ��ůƵƐƚĞƌ�ŽĨ�WŽŬŚĂƌĂ�sĂůůĞǇ�ŝƐ�ƌŝĐŚ�ŝŶ�ďŝŽĚŝǀĞƌƐŝƚǇ͕ �
ƉƌŽǀŝĚĞƐ�Ă�ŶƵŵďĞƌ�ŽĨ�ĞĐŽƐǇƐƚĞŵ�ƐĞƌǀŝĐĞƐ͕�ĂŶĚ� ŝƚ� ŝƐ� ůŝƐƚĞĚ� ŝŶ�ZĂŵƐĂƌ�
ƐŝƚĞƐ͘� ,ŽǁĞǀĞƌ͕ � ĚƵĞ� ƚŽ� ƚŚĞ� ƌĂƉŝĚ� ŝŶĐƌĞĂƐĞ� ŝŶ� ƉŽƉƵůĂƟŽŶ͕� ŚĂƉŚĂǌĂƌĚ�
ƵƌďĂŶŝǌĂƟŽŶ͕� ǁĞƚůĂŶĚ� ƌĞƐŽƵƌĐĞ� ĞǆƉůŽŝƚĂƟŽŶ� ĂŶĚ� ƉŽůůƵƟŽŶ͕� ƚŚĞ�
ǁĞƚůĂŶĚƐ�ĂƌĞ�ĚĞŐƌĂĚŝŶŐ�Ăƚ�ĂŶ�ĂůĂƌŵŝŶŐ�ƌĂƚĞ͘�dŚŝƐ�ƐƚƵĚǇ�ĐŽƵůĚ�ƌĂŝƐĞ�ƚŚĞ�
ƉƵďůŝĐ�ĂǁĂƌĞŶĞƐƐ�ŽĨ�ƚŚĞ�ǁĞƚůĂŶĚ�ĐŽŶĚŝƟŽŶ�ĂŶĚ�ŐƵŝĚĞ�ƉŽůŝĐǇ�ŵĂŬĞƌƐ�ƚŽ�
ŵĂŬĞ�ƐƵƐƚĂŝŶĂďůĞ�ƉŽůŝĐŝĞƐ�ƚŽ�ƉƌŽƚĞĐƚ�ĂŶĚ�ƌĞƐƚŽƌĞ�ǁĞƚůĂŶĚ�ĞĐŽƐǇƐƚĞŵƐ�
ŽĨ�EĞƉĂů͘� dŚŝƐ� ƐƚƵĚǇ� ĂƐƐĞƐƐĞĚ� ƚŚĞ�ŚĞĂůƚŚ�ŽĨ� ƚŚĞ�ǁĞƚůĂŶĚ�ĞĐŽƐǇƐƚĞŵ�
ŽĨ�ĮǀĞ�ůĂŬĞƐ�ŶĂŵĞůǇ�;�ĞŐŶĂƐ͕�ZƵƉĂ͕��ŝƉĂŶŐ͕�<ŚĂƐƚĞ�ĂŶĚ�'ƵŶĚĞͿ�ƵƐŝŶŐ�
ǁĞƚůĂŶĚ�ĐŽŶĚŝƟŽŶ�ŝŶĚĞǆ�;t�/Ϳ�ƚŚƌŽƵŐŚ�ǁĞƚůĂŶĚ�ƌĞŵŽƚĞ�ƐĞŶƐŝŶŐ�ĂŶĚ�
ďŝŽůŽŐŝĐĂů� ŝŶĚŝĐĂƚŽƌ� ĚĂƚĂ͘� �ůƚŽŐĞƚŚĞƌ� ĨŽƌƚǇ� ƐĂŵƉůĞƐ� ǁĞƌĞ� ĐŽůůĞĐƚĞĚ��
ĨŽƌ� ĞĂĐŚ� ĐŽŵƉŽŶĞŶƚ� ;ƉŚǇƚŽƉůĂŶŬƚŽŶ͕�ŵĂĐƌŽƉŚǇƚĞƐ� ĂŶĚ�ǁĂƚĞƌͿ͘� dŚĞ�
ƐĂŵƉůĞƐ�ǁĞƌĞ� ĐŽůůĞĐƚĞĚ�ďĂƐĞĚ�ŽŶ� ůĂŶĚ�ƵƐĞ� ĨĞĂƚƵƌĞƐ�ĚƵƌŝŶŐ� :ĂŶƵĂƌǇ͕ ��
ϮϬϮϬ͘� tĞƚůĂŶĚ� ĞŶǀŝƌŽŶŵĞŶƚ� ĂŶĚ� ůĂŶĚƐĐĂƉĞ� ĚĞǀĞůŽƉŵĞŶƚ� ŝŶƚĞŶƐŝƚǇ�
ŝŶĚĞǆ�ǁĞƌĞ�ĐĂůĐƵůĂƚĞĚ�ďĂƐĞĚ�ŽŶ�ĮĞůĚ�ĂŶĚ�ZĞŵŽƚĞ�ƐĞŶƐŝŶŐ�ĚĂƚĂ͘�dŚĞ�
ƌĞƐƵůƚƐ�ŽĨ�t�/�ĚĞŵŽŶƐƚƌĂƚĞĚ�ƚŚĂƚ�ƚŚĞ��ĞŐŶĂƐ�>ĂŬĞ�ǁĂƐ�ďĞƐƚ�ǁĞƚůĂŶĚ�
ĐŽŶĚŝƟŽŶ� ĚƵĞ� ĨƌĞƋƵĞŶƚ� ĂƉƉůŝĞĚ� ŽĨ� ƌĞƐƚŽƌĂƟŽŶ� ĂŶĚ� ĐŽŶƐĞƌǀĂƟŽŶ��
ĞīŽƌƚ�ĂŶĚ�ƐƵƌƌŽƵŶĚŝŶŐ�ƵƉƉĞƌ�ŵŽƐƚ�ǁĂƚĞƌƐŚĞĚ�ĂƌĞĂ�ĂƌĞ�ůĞƐƐ�ƉŽůůƵƚĞĚ͕�
ǁŚĞƌĞĂƐ��ĞĞƉĂŶŐ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ůŽǁĞƌ�ĚƵĞ�ƚŽ�ŽǀĞƌŐƌŽǁƚŚ�ŽĨ�ĂƋƵĂƟĐ�
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ƉůĂŶƚƐ�ĂŶĚ�ŶŽŶͲƉŽŝŶƚ�ƐŽƵƌĐĞƐ�ŽĨ�ƉŽůůƵƟŽŶ͘�dŚƵƐ͕�ƚŚĞƐĞ�ƌĞƐƵůƚƐ�ƉƌŽǀŝĚĞ�
ƐĐŝĞŶƟĮĐ�ŐƵŝĚĞƐ�ĨŽƌ�ǁĞƚůĂŶĚ�ƉƌŽƚĞĐƟŽŶ͕�ƌĞƐƚŽƌĂƟŽŶ�ĂŶĚ�ĚĞǀĞůŽƉŵĞŶƚ�
ƉůĂŶŶŝŶŐ�ŽĨ�ƚŚĞ�ƉŽŬŚĂƌĂ͘

<ĞǇǁŽƌĚƐ͗� � tĞƚůĂŶĚ� ĐŽŶĚŝƟŽŶ� ŝŶĚĞǆ͕� >ĂŶĚƐĐĂƉĞ� ŝŶƚĞŶƐŝƚǇ� ŝŶĚĞǆ͕�
�ĐŽƐǇƐƚĞŵ

PCMS 002

tĂƚĞƌ� ^ƚƌĞƐƐ� ĂŶĚ� �ǀĂŝůĂďŝůŝƚǇ� ŝŶ� :ŚŝŵƌƵŬ� tĂƚĞƌƐŚĞĚ͕�
WǇƵƚŚĂŶ��ŝƐƚƌŝĐƚ͕�EĞƉĂů

</Z�E�D/^,Z�*1͕����W�E�Z�z�E�^,�,1

�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�
<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů 

�ŵĂŝů͗�ŬŝƌĂŶĐŚĞƚĂŶϭϵϵϲΛŐŵĂŝů͘ĐŽŵ

tĂƚĞƌ� ƉŽǀĞƌƚǇ� ŝƐ� ĂŶ� ĞŵĞƌŐŝŶŐ� ĐŚĂůůĞŶŐĞ� ĂŶĚ� ĂīĞĐƚƐ� Ăůů� ƚŚĞ� ůŝǀŝŶŐ�
ďĞŝŶŐƐ�ŽĨ�ƚŚĞ�ǁŽƌůĚ͘�tĂƚĞƌ�WŽǀĞƌƚǇ�/ŶĚĞǆ�;tW/Ϳ�ŝƐ�ĂŶ�ĞĂƐǇ͕ �ŝŶŶŽǀĂƟǀĞ͕�
ĂŶĚ�ĐůĞĂƌ�ƚŽŽů�ƚŚĂƚ�ŚĞůƉƐ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƚŚĞ�ǁĂƚĞƌ�ƉŽǀĞƌƚǇ�ŽŶ�ƚŚĞ�ďĂƐŝƐ�
ŽĨ� ĮǀĞ� ĐŽŵƉŽŶĞŶƚƐ� ŝ͘Ğ͘� ƌĞƐŽƵƌĐĞ� ĂǀĂŝůĂďŝůŝƚǇ͕ � ƌĞƐŽƵƌĐĞ� ƵƐĞ͕� ĐĂƉĂĐŝƚǇ�
ƚŽ� ŵĂŶĂŐĞ� ĂŶĚ� ƵƟůŝǌĞ� ƌĞƐŽƵƌĐĞƐ͕� ĂĐĐĞƐƐŝďŝůŝƚǇ� ƚŽ� ƚŚĞ� ƌĞƐŽƵƌĐĞ͕�
ĂŶĚ� ƐƵƌƌŽƵŶĚŝŶŐ� ĞŶǀŝƌŽŶŵĞŶƚĂů� ĨĂĐƚŽƌƐ͘� dŚŝƐ� ƌĞƐĞĂƌĐŚ� ĂƩĞŵƉƚƐ� ƚŽ�
ĐĂůĐƵůĂƚĞ� ƚŚĞ�tW/� ŽĨ� :ŚŝŵƌƵŬ�tĂƚĞƌƐŚĞĚ�ǁŝƚŚ� ϱ�ŵĂũŽƌ� ĐŽŵƉŽŶĞŶƚƐ�
ĂŶĚ� Ϯϰ� ƐƵďͲĐŽŵƉŽŶĞŶƚƐ� ďĂƐĞĚ�ŽŶ� ůŽĐĂƟŽŶ� ƚŽ� ĚĞƚĞƌŵŝŶĞ� ƚŚĞ�ǁĂƚĞƌ�
ƉŽǀĞƌƚǇ�ƐŝƚƵĂƟŽŶ�ŝŶ�:ŚŝŵƌƵŬ�tĂƚĞƌƐŚĞĚ͘�dŚĞ�tW/�ŝƐ�ĐĂůĐƵůĂƚĞĚ�ŽŶ�ǁĂƌĚ�
ůĞǀĞůƐ�ƚŚĂƚ�ŝƐ�ƚŚĞ�tW/�ŽĨ�ƚŽƚĂů�Ϯϲ�ǁĂƌĚƐ�;ϴ�ǁĂƌĚƐ�ŽĨ�:ŚŝŵƌƵŬ͕�ϭϬ�ǁĂƌĚƐ�
ŽĨ�WǇƵƚŚĂŶ͕�ĂŶĚ�ϴ�ǁĂƌĚƐ�ŽĨ�EĂƵďĂŚŝŶŝͿ�ǁŝůů�ďĞ�ĐĂůĐƵůĂƚĞĚ͘�dŚĞ�ƌĞƐƵůƚƐ�
Ɵůů�ŶŽǁ�ƐŚŽǁ�ƚŚĂƚ�ƵƐĞ�ŽĨ�ĐŽŵƉŽŶĞŶƚƐ�;ƌĂŶŐĞƐ�ĨƌŽŵ�ϰ͘ϭϱϮ�ƚŽ�ϱ͘ϵϲϴͿ�ŝƐ�
ƚŚĞ�ǁŽƌƐƚ�ǁŚŝĐŚ�ĂĚĚ�ŵŽƌĞ�ǁĂƚĞƌ�ƉŽǀĞƌƚǇ�ĂŶĚ�ƐƚƌĞƐƐ�ŝŶ�:ŚŝŵƌƵŬ�ZƵƌĂů�
DƵŶŝĐŝƉĂůŝƚǇ͘��^ŝŵŝůĂƌůǇ͕ ��ĐĂƉĂĐŝƚǇ��ĐŽŵƉŽŶĞŶƚ��ƌĂŶŐĞƐ��ĨƌŽŵ��ϴ͘ϮϬϮ��ƚŽ�
ϭϬ͘ϭϮϯ�ĂŶĚ�ĂĐĐĞƐƐ�ĐŽŵƉŽŶĞŶƚ�ƌĂŶŐĞƐ�ĨƌŽŵ�ϭϭ͘ϭϬϲ�ƚŽ�ϭϮ͘ϲϴϰ�ƐŚŽǁŝŶŐ�
ŵĞĚŝƵŵ�ƉŽǀĞƌƚǇ�ůĞǀĞů�ŽĨ�ƐƚƵĚŝĞĚ�ĂƌĞĂƐ͘
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<ĞǇǁŽƌĚƐ͗�tĂƚĞƌ�ƉŽǀĞƌƚǇ�ŝŶĚĞǆ͕��ŶǀŝƌŽŶŵĞŶƚĂů�ĨĂĐƚŽƌƐ͕��ĐĐĞƐƐŝďŝůŝƚǇ

PCMS 003

tĂƚĞƌ�YƵĂůŝƚǇ��ŶĂůǇƐŝƐ�ŽĨ�'ƌŽƵŶĚ�tĂƚĞƌ�ĂŶĚ�̂ ƵƌĨĂĐĞ�tĂƚĞƌ�
�ůŽŶŐ�>Ăů��ĂŬĂŝǇĂ�ZŝǀĞƌ�ŝŶ�ZĂƵƚĂŚĂƚ�ĂŶĚ��ĂƌĂ��ŝƐƚƌŝĐƚƐ

WZ�d/<���:Z��,�Zz�1*͕�DKd/�>�>�Z/:�>�Ϯ͕��:�z����,�Zz�3͒

1*�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�'ŽůĚĞŶŐĂƚĞ�/ŶƚĞƌŶĂƟŽŶĂů�
�ŽůůĞŐĞ͕�EĞƉĂů 

2�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ�'ĞŽůŽŐǇ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�EĞƉĂů 
ϯ�ĞƉĂƌƚŵĞŶƚ�ŽĨ�hƌďĂŶ��ĞǀĞůŽƉŵĞŶƚ�ĂŶĚ��ƵŝůĚŝŶŐ��ŽŶƐƚƌƵĐƟŽŶ͕�

DŝŶŝƐƚƌǇ�ŽĨ�hƌďĂŶ��ĞǀĞůŽƉŵĞŶƚ͕�EĞƉĂů

GƌŽƵŶĚǁĂƚĞƌ�ŝƐ�ƚŚĞ�ŵĂũŽƌ�ƐŽƵƌĐĞ�ĨŽƌ�ĚŽŵĞƐƟĐ�ĂŶĚ�ĂŐƌŝĐƵůƚƵƌĂů�ĂĐƟǀŝƚǇ�
ŝŶ� ƚŚĞ� ZĂƵƚĂŚĂƚ� ĂŶĚ� �ĂƌĂ� ĚŝƐƚƌŝĐƚ͕� ǁŚŝĐŚ� ŝƐ� ĞǆƚƌĂĐƚĞĚ� ƚŚƌŽƵŐŚ� ĚƵŐ�
ǁĞůůƐ�ĂŶĚ�ƉƵŵƉƐ͘�dŚŝƐ�ƐƚƵĚǇ�ĂƐƐĞƐƐĞƐ�ƚŚĞ�ŚǇĚƌŽͲŐĞŽĐŚĞŵŝƐƚƌǇ�ĂůŽŶŐ�
>Ăů� �ĂŬĂŝǇĂ� ZŝǀĞƌ͘ � dŚĞ� ĂŶĂůǇƐŝƐ� ŽĨ� ŐƌŽƵŶĚǁĂƚĞƌ� ƋƵĂůŝƚǇ�ǁĂƐ� ĚŽŶĞ� ƚŽ�
ƌĞĐŽŐŶŝǌĞ� ƚŚĞ� ĂƉƉƌŽƉƌŝĂƚĞŶĞƐƐ� ĨŽƌ� ĚƌŝŶŬŝŶŐ� ĂŶĚ� ĂŐƌŝĐƵůƚƵƌĂů� ƵƐĞƐ͕��
ĂŶĚ� ĨŽƌ� ĞƐƚĂďůŝƐŚŝŶŐ� ƌĞůĂƟŽŶ� ďĞƚǁĞĞŶ� ƐƵƌĨĂĐĞ� ǁĂƚĞƌͲŐƌŽƵŶĚǁĂƚĞƌ͘ �
�ůƚŽŐĞƚŚĞƌ͕ �Ϯϴ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ĨƌŽŵ�ƐƵƌĨĂĐĞ�ĂŶĚ�ŐƌŽƵŶĚǁĂƚĞƌ�
ĂůŽŶŐ�ƚŚĞ�ƌŝǀĞƌ͘ �KŶƐŝƚĞ��ŵĞĂƐƵƌĞŵĞŶƚ��ŽĨ��ǀĂƌŝŽƵƐ��ƉĂƌĂŵĞƚĞƌƐ��ƐƵĐŚ�
ĂƐ� Ɖ,͕� ĞůĞĐƚƌŝĐĂů� ĐŽŶĚƵĐƟǀŝƚǇ� ĂŶĚ� ƚĞŵƉĞƌĂƚƵƌĞ� ǁĞƌĞ� ƚĂŬĞŶ� ŝŶ� ĮĞůĚ�
ǁŚĞƌĞĂƐ� ŵĂũŽƌ� ĐĂƟŽŶƐ� ;�ĂϮн͕DŐϮн͕� <н͕� ĂŶĚ� EĂнͿ͕� ĂŶŝŽŶƐ� ;�ůо͕� EKϯ

о͕�
HCOϯ

о�ĂŶĚ�^Kϰ�
ϮоͿ�ǁĞƌĞ�ĂŶĂůǇǌĞĚ�ŝŶ�ůĂďŽƌĂƚŽƌǇ͘�KŶ�ƚŚĞ�ďĂƐŝƐ�ŽĨ�ĚŝīĞƌĞŶƚ�

ǁĂƚĞƌ� ƋƵĂůŝƚǇ� ŝŶĚŝĐĞƐ� ǀŝǌ͘� tŽƌůĚ� ,ĞĂůƚŚ� KƌŐĂŶŝǌĂƟŽŶ� ĂŶĚ� EĞƉĂů�
�ƌŝŶŬŝŶŐ�tĂƚĞƌ�YƵĂůŝƚǇ�^ƚĂŶĚĂƌĚƐ͕�^ŽĚŝƵŵ��ĚƐŽƌƉƟŽŶ�ZĂƟŽ͕�^ŽĚŝƵŵ�
ƉĞƌĐĞŶƚĂŐĞ͕� ZĞƐŝĚƵĂů� ^ŽĚŝƵŵ� �ĂƌďŽŶĂƚĞ͕� <ĞůůǇ� ZĂƟŽ͕� DĂŐŶĞƐŝƵŵ�
,ĂǌĂƌĚ�ĂŶĚ�WŽƚĞŶƟĂů�^ĂůŝŶŝƚǇ͖�ŐƌŽƵŶĚǁĂƚĞƌ�ĂŶĚ�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ�ŽĨ�ƚŚĞ�
ƐƚƵĚǇ� ĂƌĞĂ� ƐƵŝƚƐ� ĨŽƌ� ĚƌŝŶŬŝŶŐ� ĂŶĚ� ĂŐƌŝĐƵůƚƵƌĂů� ƵƐĂŐĞƐ͘�tĂƚĞƌ� ƋƵĂůŝƚǇ�
ǁĂƐ� ĐůĂƐƐŝĮĞĚ� ĂƐ� ŵĞĚŝƵŵ� ƐĂůƚǇ� ĂŶĚ� ůŽǁ� ƐŽĚŝƵŵ� ;�ϮͲ^ϭͿ� ĐĂƚĞŐŽƌǇ�
ĂĐĐŽƌĚŝŶŐ�ƚŽ�h^�ƐĂůŝŶŝƚǇ�ĚŝĂŐƌĂŵ�ŝŶĚŝĐĂƟŶŐ�ĞǆĐĞůůĞŶƚ�ƚŽ�ŐŽŽĚ�ƋƵĂůŝƚǇ͘�
dŚĞ�ƉĂƩĞƌŶ�ŽĨ�ĐĂƟŽŶŝĐ�ĂŶĚ�ĂŶŝŽŶŝĐ�ĚŽŵŝŶĂŶĐĞƐ�ĂƌĞ��ĂϮн�хDŐϮн�хEĂн�х<н 
ĂŶĚ�,�Kϯ

о�х^Kϰ
Ϯох�ůохEKϯ

оĨŽƌ�ŐƌŽƵŶĚǁĂƚĞƌ�ĂŶĚ�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ͘ �WŝƉĞƌ Ɛ͛�
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ĐůĂƐƐŝĮĐĂƟŽŶ� ƐŚŽǁƐ� ƚŚĂƚ� ŵĂũŽƌŝƚǇ� ŽĨ� ƚŚĞ� ƐĂŵƉůĞƐ� ďĞůŽŶŐ� ƚŽ� �ĂϮнͲ
DŐϮнͲ�ůоͲ^Kϰ

Ϯо� ŚǇĚƌŽͲĐŚĞŵŝĐĂů� ĨĂĐŝĞƐ͘� �ůƵƐƚĞƌŝŶŐ� ŽĨ� ƐĂŵƉůĞƐ� ƐŚŽǁĞĚ�
ŐƌŽƵŶĚǁĂƚĞƌ�ĂŶĚ�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� ŝŶƚĞƌĂĐƟŽŶƐ�ĐĂŶ�ďĞ�ĐĂƚĞŐŽƌŝǌĞĚ�ŝŶƚŽ�
ƚŚƌĞĞ�ĐůĂƐƐĞƐ�ĂŶĚ�ƐŝŐŶŝĮĐĂŶĐĞ�ƚĞƐƚ�ƐŚŽǁƐ�ƐƵƌĨĂĐĞ�ǁĂƚĞƌͲŐƌŽƵŶĚǁĂƚĞƌ�
ŝŶƚĞƌĂĐƟŽŶ�ǁŝƚŚŝŶ�Ă�ďƵīĞƌ�ŽĨ�ϭ�Ŭŵ͘�

<ĞǇǁŽƌĚƐ͗�,ǇĚƌŽĐŚĞŵŝƐƚƌǇ͕ �dĞƌĂŝ͕�tĂƚĞƌ�ƋƵĂůŝƚǇ͕ ��ĞŶƚƌĂů�EĞƉĂů

PCMS 004

�ƐƐĞƐƐŵĞŶƚ� ŽĨ� �ŝƌ� WŽůůƵƟŽŶ� /ŵƉĂĐƚ� ŽŶ� �ŝŽĐŚĞŵŝĐĂů�
WƌŽƉĞƌƟĞƐ�ŽĨ�ZŽĂĚƐŝĚĞ�WůĂŶƚƐ�ŽĨ�>ĂůŝƚƉƵƌ��ŝƐƚƌŝĐƚ

^�Z/d��^�W<Kd�*͕��E:�E����s<Kd�͒͒

�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŽƚĂŶǇ͖�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�<ŝƌƟƉƵƌ͒ 
�ŵĂŝů͗�ƐĂƉŬŽƚĂƐĂƌŝƚĂϴϵΛŐŵĂŝů͘ĐŽŵ͒

�ŝƌ�ƉŽůůƵƟŽŶ�ŚĂƐ�ďĞĐŽŵĞ�ĂŶ�ĞǆƚƌĞŵĞůǇ�ƐĞƌŝŽƵƐ�ƉƌŽďůĞŵ�ŐůŽďĂůůǇ͕ �ǁŚŝĐŚ�
ĐĂƵƐĞƐ�ŚƵŵĂŶ�ŚĞĂůƚŚ�ƉƌŽďůĞŵƐ�ĂŶĚ�ŝŶƚĞƌĨĞƌĞƐ�ǁŝƚŚ�ďŝŽĐŚĞŵŝĐĂů�ĂŶĚ�
ƉŚǇƐŝŽůŽŐŝĐĂů�ƉƌŽĐĞƐƐĞƐ�ŽĨ�ƉůĂŶƚƐ͘�dŚĞƌĞĨŽƌĞ͕�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�ǁĂƐ�ĐĂƌƌŝĞĚ�
ŽƵƚ�ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�Ăŝƌ�ƉŽůůƵƟŽŶ�ďǇ�ǀĞŚŝĐƵůĂƌ�ĞǆŚĂƵƐƚ�ŽŶ�ƐŽŵĞ�
ƐĞůĞĐƚĞĚ�ƚƌĞĞ�ƐƉĞĐŝĞƐ�ĂůŽŶŐ�ƚŚĞ�ƌŽĂĚƐŝĚĞ�ŽĨ�>ĂůŝƚƉƵƌ��ŝƐƚƌŝĐƚ͘�dŚĞ�ůĞĂǀĞƐ�
ƐĂŵƉůĞƐ� ŽĨ� ĐŽŵŵŽŶůǇ� ĂǀĂŝůĂďůĞ� ƚƌĞĞ� ƐƉĞĐŝĞƐ� ǀŝǌ͘� &ŝĐƵƐ� ƌĞůŝŐŝŽƐĂ� >͕͘�
�ƵĚĚůĞũĂ�ĂƐŝĂƟĐĂ�>ŽƵƌ͘ ͕�dĞĐŽŵĂ�ƐƚĂŶƐ�;>͘Ϳ�:ƵƐƐ͘��ǆ�<ƵŶƚŚ͕͘�>ĞƵĐŽƐĐĞƉƚƌƵŵ�
ĐĂŶƵŵ�^ŵ͕͘�ĂŶĚ�EǇĐƚĂŶƚŚĞƐ�ĂƌďŽƌƚƌŝƐƟƐ�>͘�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ĨƌŽŵ�ĂƌĞĂƐ�
ǁŝƚŚ�ƉŽƚĞŶƟĂůůǇ�ŚŝŐŚĞƌ�ĂŶĚ�ůŽǁĞƌ�ůĞǀĞůƐ�ŽĨ�Ăŝƌ�ƉŽůůƵƟŽŶ�ŽŶ�ƚŚĞ�ďĂƐŝƐ�
ŽĨ�ƐƵƐƉĞŶĚĞĚ�ƉĂƌƟĐůĞƐ͘�&ƵůůǇ�ŵĂƚƵƌĞ�ĨƌĞƐŚ� ůĞĂǀĞƐ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ĨŽƌ�
ĐĂůĐƵůĂƟŶŐ�ďŝŽĐŚĞŵŝĐĂů�ƉĂƌĂŵĞƚĞƌƐͲŽĨ�ůĞĂĨ�ĞǆƚƌĂĐƚ�Ɖ,͕�ƌĞůĂƟǀĞ�ǁĂƚĞƌ�
ĐŽŶƚĞŶƚ�;Zt�Ϳ͕�ƚŽƚĂů�ĐŚůŽƌŽƉŚǇůů͕�ĂŶĚ�ĂƐĐŽƌďŝĐ�ĂĐŝĚ�ďǇ�ƵƐŝŶŐ�ƐƚĂŶĚĂƌĚ�
ŵĞƚŚŽĚƐ͘� �ŚůŽƌŽƉŚǇůů� Ă͕� ď� ĂŶĚ� ƚŽƚĂů� ĐŚůŽƌŽƉŚǇůů� ĐŽŶƚĞŶƚ� ĂŶĚ� Ɖ,� ŽĨ�
ůĞĂĨ�ĞǆƚƌĂĐƚ� ŝŶ�ďŽƚŚ�ƚŚĞ�ƉůĂŶƚƐ�ǁĞƌĞ�ĨŽƵŶĚ�ƚŽ�ďĞ�ƐŝŐŶŝĮĐĂŶƚůǇ�ŚŝŐŚĞƌ�
;ƉфϬ͘ϬϬϭͿ�ŝŶ�ůĞƐƐ�ƉŽůůƵƚĞĚ�ƐŝƚĞƐ͘��ƐĐŽƌďŝĐ�ĂĐŝĚ͕�ƌĞůĂƟǀĞ�ǁĂƚĞƌ�ĐŽŶƚĞŶƚ�
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ĂŶĚ��ŝƌ�WŽůůƵƟŽŶ�dŽůĞƌĂŶĐĞ�/ŶĚĞǆ�;�Wd/Ϳ�ǁĞƌĞ�ĨŽƵŶĚ�ƚŽ�ďĞ�ƐŝŐŶŝĮĐĂŶƚůǇ�
ŚŝŐŚĞƌ�;ƉфϬ͘ϬϬϭͿ�Ăƚ�ŵŽƌĞ�ƉŽůůƵƚĞĚ�ƐĂŵƉůĞƐ͘�dŚĞ�ƚƌĞĞ�ƐƉĞĐŝĞƐ�ǁŝƚŚ�ŚŝŐŚ�
�Wd/�ƐƵŐŐĞƐƟŶŐ�ƚŚĂƚ�ƚŚĞǇ�ĂƌĞ�ƉŽƐƐŝďůǇ�ĂĚĂƉƚĞĚ�ƚŚĞŵƐĞůǀĞƐ�ŝŶ�ƉŽůůƵƚĞĚ�
ĐŽŶĚŝƟŽŶ� ďǇ� ƉŚǇƐŝŽůŽŐŝĐĂů� ĐŚĂŶŐĞƐ͘� �ĂƐĞĚ� ŽŶ� ƚŚĞ� ƉƌĞƐĞŶƚ� ƌĞƐƵůƚƐ͕�
&ŝĐƵƐ�ƌĞůŝŐŝŽƐĂ�ĞŵĞƌŐĞĚ�ĂƐ�ƚŚĞ�ŵŽƐƚ�ƚŽůĞƌĂŶƚ�ƐƉĞĐŝĞƐ�ǁŝƚŚ�ƚŚĞ�ŚŝŐŚĞƐƚ�
�Wd/�ǀĂůƵĞ�;ϭϭ͘ϭϯͿ͖�ŚŽǁĞǀĞƌ͕ ��ƵĚĚůĞũĂ�ĂƐŝĂƟĐĂ�ĂƐ�ƚŚĞ�ŵŽƐƚ�ƐĞŶƐŝƟǀĞ�
ŽŶĞ�ǁŝƚŚ�ƚŚĞ�ůŽǁĞƐƚ��Wd/�ǀĂůƵĞ�;ϰ͘ϲϴͿ͘�,ĞŶĐĞ͕�&ŝĐƵƐ�ƌĞůŝŐŝŽƐĂ�ĐĂŶ�ďĞ�
ƐƵŐŐĞƐƚĞĚ�ĨŽƌ�ƉůĂŶƚĂƟŽŶƐ�ĂůŽŶŐ�ƚŚĞ�ƌŽĂĚƐŝĚĞ�ŽĨ�ƵƌďĂŶ�ĂƌĞĂƐ�ĨŽƌ�ŐƌĞĞŶ�
ďĞůƚ�ĚĞǀĞůŽƉŵĞŶƚ͘

<ĞǇǁŽƌĚƐ͗��ŝƌ�ƉŽůůƵƟŽŶ�ƚŽůĞƌĂŶƚ�ŝŶĚĞǆ͕��ŝŽͲŝŶĚŝĐĂƟŽŶ͕�ZŽĂĚƐŝĚĞ�
ƉůĂŶƚƐ

PCMS 005

�ŚĞŵŝĐĂů��ŽŵƉŽƐŝƟŽŶ�ĂŶĚ��ŝŽͲĂĐƟǀŝƟĞƐ�ŽĨ��ƐƐĞŶƟĂů�KŝůƐ�
ĨƌŽŵ�Origanum majorana�ĂŶĚ�Mentha arvensis

͒*WZ�D�E�Z�z�E�W�h��>1͕�Z�:�E�Z��'z�t�>/Ϯ͕�t/>>/�D�E͘�
^�d��Z3͒

1�ĞƉƚ�ŽĨ��ŚĞŵŝĐĂů�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�<ĂƚŚŵĂŶĚƵ�
hŶŝǀĞƌƐŝƚǇ͕�EĞƉĂů͒2�ĞƉƚ�ŽĨ�WŚĂƌŵĂĐǇ͕�<ĂƚŚŵĂŶĚƵ�hŶŝǀĞƌƐŝƚǇ͕�
EĞƉĂů͒ϯ�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŚĞŵŝƐƚƌǇ͕�dŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ůĂďĂŵĂ�ŝŶ�

,ƵŶƚƐǀŝůůĞ͕�h^� 
�ŵĂŝů͗�ƉƌĞŵƉĂƵĚĞůΛŬƵ͘ĞĚƵ͘ŶƉ

EĞƉĂů͕� ,ŝŵĂůĂǇĂ� ƉŽƐƐĞƐƐĞƐ� Ă� ǁŝĚĞ� ƌĂŶŐĞ� ŽĨ� ƵŶŝƋƵĞ� ĂŶĚ� ǀĂůƵĂďůĞ�
ŵĞĚŝĐŝŶĂů�ĂŶĚ�ĂƌŽŵĂƟĐ�ƉůĂŶƚƐ�ĚƵĞ�ƚŽ�ŚĂǀŝŶŐ�Ă�ŐůŽďĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĂŶĚ�
ďŝŽůŽŐŝĐĂůůǇ�ĚŝǀĞƌƐĞ�ĞĐŽƐǇƐƚĞŵƐ͘�dǁŽ�EĞƉĂůĞƐĞ�ŽƌŝŐŝŶĂƚĞĚ�KƌŝŐĂŶƵŵ�
ŵĂũŽƌĂŶĂ�ĂŶĚ�DĞŶƚŚĂ�ĂƌǀĞŶƐŝƐ�ŽĨ�ƚŚĞ�ůĂďŝĂƚĂĞ�ĨĂŵŝůǇ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�
ŽŶ� ƚŚĞ�ďĂƐŝƐ� ŽĨ� ƚƌĂĚŝƟŽŶĂů� ƵƐĞƐ� ĂŶĚ�ĞƚŚŶŽďŽƚĂŶŝĐĂů� ŝŶĨŽƌŵĂƟŽŶ� ĨŽƌ�
ƚŚŝƐ�ƐƚƵĚǇ͘�dŚĞ�ĞƐƐĞŶƟĂů�ŽŝůƐ�ĨƌŽŵ�ƚŚĞ�ĂĞƌŝĂů�ƉĂƌƚƐ�ŽĨ�ƚŚĞƐĞ�ƉůĂŶƚƐ�ǁĞƌĞ�
ŽďƚĂŝŶĞĚ�ďǇ�ŚǇĚƌŽͲĚŝƐƟůůĂƟŽŶ�ĂŶĚ�ĂŶĂůǇǌĞĚ�ďǇ�'ĂƐͲ�ŚƌŽŵĂƚŽŐƌĂƉŚǇ�
ĂŶĚ�DĂƐƐͲ^ƉĞĐƚƌŽŵĞƚƌǇ� ;'�ͲD^Ϳ͘� dŚĞ� ĞƐƐĞŶƟĂů� ŽŝůƐ� ǁĞƌĞ� ƐĐƌĞĞŶĞĚ�
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ĨŽƌ� ĂŶƟďĂĐƚĞƌŝĂů� ĂĐƟǀŝƚǇ� ĂŶĚ� ĂŶƟĨƵŶŐĂů� ĂĐƟǀŝƚǇ� ƵƐŝŶŐ� ŵŝĐƌŽ� ďƌŽƚŚ�
ĚŝůƵƟŽŶ�ƚĞĐŚŶŝƋƵĞ͘���ƚŽƚĂů�ŽĨ�ϱϬ�ǀŽůĂƟůĞ�ĐŚĞŵŝĐĂů�ĐŽŶƐƟƚƵĞŶƚƐ�ǁĞƌĞ�
ŝĚĞŶƟĮĞĚ�ďǇ�'�ͲD^�ŝŶ�K͘�ŵĂũŽƌĂŶĂ͕�ƌĞƉƌĞƐĞŶƟŶŐ�ϵϵ͘ϴ�й�ŽĨ�ƚŽƚĂů�Žŝů�
ĞǆƚƌĂĐƚ͘�dŚĞ�ŵĂũŽƌ�ĐŽŵƉŽŶĞŶƚƐ� � ŝŶ� �K͘� �ŵĂũŽƌĂŶĂ� �ǁĞƌĞ�dĞƌƉŝŶĞŶͲϰͲ�
Žů� ;ϯϮ͘ϭйͿ͕� >ŝŶĂůŽŽů� ;ϭϯ͘ϴйͿ͕� ɶͲdĞƌƉŝŶĞŶĞ� ;ϵ͘ϱйͿ� ĂŶĚ� >ŝŶĂůǇů� ĂĐĞƚĂƚĞ�
;ϱ͘ϵйͿ͘�^ŝŵŝůĂƌůǇ͕ �Ă�ƚŽƚĂů�ŽĨ�ϲϯ�ĐŚĞŵŝĐĂů�ĐŽŵƉŽŶĞŶƚƐ�ǁĞƌĞ� ŝĚĞŶƟĮĞĚ�
ŝŶ�D͘�ĂƌǀĞŶƐŝƐ͕�ƌĞƉƌĞƐĞŶƟŶŐ�ϵϴ͘ϳй�ŽĨ�ƚŽƚĂů�Žŝů�ĞǆƚƌĂĐƚ͘�dŚĞ�D͘�ĂƌǀĞŶƐŝƐ 
Žŝů�ŚĂĚ�DĞŶƚŚŽŶĞ�;ϱϰ͘ϴйͿ͕�WƵůĞŐŽŶĞ�;ϮϮ͘ϮйͿ�ĂŶĚ�/ƐŽŵĞŶƚŚŽŶĞ�;ϰ͘ϵйͿ�
ĂƐ�ǀŽůĂƟůĞ�ĐŽŵƉŽƵŶĚƐ͘�dŚĞ�ĐůĂƐƐ�ŽĨ�ŽǆǇŐĞŶĂƚĞĚ��ŵŽŶŽƚĞƌƉĞŶŽŝĚƐ�ǁĂƐ�
ƉƌĞĚŽŵŝŶĂŶƚ�ŝŶ�ďŽƚŚ�ŽŝůƐ͘�dŚĞ�ĞƐƐĞŶƟĂů�ŽŝůƐ�ŽĨ�D͘�ĂƌǀĞŶƐŝƐ�ŚĂĚ�ŚŝŐŚĞƌ�
ƐĞƐƋƵŝƚĞƌƉĞŶĞ� ŚǇĚƌŽĐĂƌďŽŶƐ� ƚŚĂŶ� ƚŚĂƚ� ŽĨ� K͘� ŵĂũŽƌĂŶĂ͘� �ŽƚŚ� ŽŝůƐ�
ĞǆŚŝďŝƚĞĚ�ƉƌŽŵŝŶĞŶƚ� ĂĐƟǀŝƚǇ� ĂŐĂŝŶƐƚ��ĂĐŝůůƵƐ� ĐĞƌĞƵƐ͕�^ƚĂƉŚǇůŽĐŽĐĐƵƐ�
aureus� ĂŶĚ� ^ƚĂƉŚǇůŽĐŽĐĐƵƐ� ĞƉŝĚĞƌŵŝĚŝƐ� ǁŝƚŚ� ŵŝŶŝŵƵŵ� ŝŶŚŝďŝƚŽƌǇ�
ĐŽŶĐĞŶƚƌĂƟŽŶƐ� ;D/�с� ϯϭϮ͘ϱ� ђŐͬŵůͿ͘� � dŚĞ� � ĂŶƟĨƵŶŐĂů� � ĂĐƟǀŝƚǇ� � ĨŽƌ���
ƚǁŽ� ŽŝůƐ� ǁĂƐ� ǀĞƌǇ� ŐŽŽĚ� ĂŐĂŝŶƐƚ� �ĂŶĚŝĚĂ� ĂůďŝĐĂŶƐ� ĂŶĚ� dƌŝĐŚŽƉŚǇƚŽŶ�
ŵĞŶƚĂŐƌŽƉŚǇƚĞƐ�;D/�с�ϭϱϲ͘ϯ�ђŐͬŵůͿ͘�dŚĞ�Žŝů�ŽĨ�KƌŝŐĂŶƵŵ�ŵĂũŽƌĂŶĂ�
ƐŚŽǁĞĚ�ƉƌŽŵŝŶĞŶƚ�ĂŶƟĨƵŶŐĂů�ĂĐƟǀŝƚǇ�ĂŐĂŝŶƐƚ��ƐƉĞƌŐŝůůƵƐ�ŶŝŐĞƌ�;D/�с�
ϭϱϲ͘ϯ�ђŐͬŵůͿ�ĂŶĚ��ƐƉĞƌŐŝůůƵƐ�ĨƵŵŝŐĂƚƵƐ�;D/��с�ϯϭϮ͘ϱ�ђŐͬŵůͿ͘�dŚĞ�Žŝů�ŽĨ�
DĞŶƚŚĂ�ĂƌǀĞŶƐŝƐ�ƐŚŽǁĞĚ�ƐƚƌŽŶŐ�ĂŶƟĨƵŶŐĂů�ĂĐƟǀŝƚǇ�ĂŐĂŝŶƐƚ��ƐƉĞƌŐŝůůƵƐ�
niger� ;D/�с�ϳϴ͘ϭ�ђŐͬŵůͿ�ĂŶĚ��ƐƉĞƌŐŝůůƵƐ�ĨƵŵŝŐĂƚƵƐ� ;D/�с�ϭϱϲ͘ϯ�ђŐͬ�
ŵůͿ͘� dŚĞ� ƌĞƐƵůƚƐ� ƐƵŐŐĞƐƚ� ƚŚĂƚ� ƚŚĞ� ĞƐƐĞŶƟĂů� Žŝů� ŽĨ�K͘� ŵĂũŽƌĂŶĂ� ĂŶĚ�
D͘� ĂƌǀĞŶƐŝƐ� ƉŽƐƐĞƐƐ� ĚŝǀĞƌƐĞ� ĐŽŵƉŽƵŶĚƐ� ǁŝƚŚ� ĐĞƌƚĂŝŶ� ĂŶƟŵŝĐƌŽďŝĂů�
ĂĐƟǀŝƟĞƐ�ĂŶĚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ĂƐ�Ă�ŶĂƚƵƌĂů�ƉƌĞƐĞƌǀĂƟǀĞ�ŝŶŐƌĞĚŝĞŶƚ�ŝŶ�ĨŽŽĚ͕�
ĐŽƐŵĞƟĐƐ�ĂŶĚ�ŽƚŚĞƌ�ƉŚĂƌŵĂĐĞƵƟĐĂů�ƵƐĞƐ͘

<ĞǇǁŽƌĚƐ͗� EĞƉĂůĞƐĞ� ŵĞĚŝĐŝŶĂů� ƉůĂŶƚƐ͕� �ƐƐĞŶƟĂů� Žŝů͕� �ŝŽĂĐƟǀĞ�
ĐŽŵƉŽŶĞŶƚ͕�'�ͲD^�ĂŶĂůǇƐŝƐ͕��ŶƟŵŝĐƌŽďŝĂů�ĂĐƟǀŝƚǇ
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PCMS 006#

DƵůƟƉůĞͲhƐĞ�tĂƚĞƌ�^ǇƐƚĞŵƐ�ĂƐ�ĂŶ��ĚĂƉƟǀĞ��ƉƉƌŽĂĐŚ�ĨŽƌ�
^ƵƐƚĂŝŶĂďůĞ�tĂƚĞƌ�ZĞƐŽƵƌĐĞ�DĂŶĂŐĞŵĞŶƚ

�Z�,�E��E/Z�h>�1͕�:,hE��<�dd�>1͕�^DZ/d/�'hZhE'�1͕�����
D�E/���,�>1͕�E�E/�Z�hd1*

1��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�^ĐŚŽŽů�ŽĨ�
^ĐŝĞŶĐĞ͕�<ĂƚŚŵĂŶĚƵ�hŶŝǀĞƌƐŝƚǇ͒͘* �ŽƌƌĞƐƉŽŶĚŝŶŐ��ƵƚŚŽƌ͕ ��ĞƉĂƌƚŵĞŶƚ�

ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�^ĐŚŽŽů�ŽĨ�^ĐŝĞŶĐĞ͕�
<ĂƚŚŵĂŶĚƵ�hŶŝǀĞƌƐŝƚǇ͒͘ 

�ŵĂŝů͗�ĂƌĐŚĂŶĂ͘ŶŝƌĂƵůĂΛŐŵĂŝů͘ĐŽŵ͒

DƵůƟƉůĞͲhƐĞ�tĂƚĞƌ�̂ ǇƐƚĞŵ�;Dht^Ϳ�ŝƐ�ĂŶ�ŝŶƚĞŐƌĂƚĞĚ�ĂƉƉƌŽĂĐŚ�ƚŽǁĂƌĚƐ�
ǁĂƚĞƌ�ƌĞƐŽƵƌĐĞ�ŵĂŶĂŐĞŵĞŶƚ�ǁŚĞƌĞ�ǁĂƚĞƌ�ŝƐ�ƐƚŽƌĞĚ�ŝŶ�Ă�ƌĞƐĞƌǀŽŝƌ�ĂŶĚ�
ĚŝƐƚƌŝďƵƚĞĚ�ƚŽ�ŶĞĂƌďǇ�ŚŽƵƐĞŚŽůĚƐ�ĨŽƌ�ĚŽŵĞƐƟĐ�ĂƐ�ǁĞůů�ĂƐ�ĂŐƌŝĐƵůƚƵƌĂů�
ƉƵƌƉŽƐĞƐ͘���ĐŽŵƉĂƌĂƟǀĞ�ĂŶĂůǇƐŝƐ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ďĞƚǁĞĞŶ�ĨƵŶĐƟŽŶĂů�
Dht^͕� ŶŽŶͲĨƵŶĐƟŽŶĂů� Dht^� ĂŶĚ� EŽŶͲDht^� ;ƚƌĂĚŝƟŽŶĂůͿ� ǁĂƚĞƌ�
ƐƵƉƉůǇ�ƐǇƐƚĞŵ�ŝŶ�Ɛŝǆ�ǀŝůůĂŐĞƐ�;^ĂĂŶũŚƉĂŶŝ͕�KĚĂĂů�ƚĂĂů͕�:ĂǇƉƵƌ͕ �<ŚŽůŝŐĂƵŶ͕�
�ŚĂŶĂďĂƌŝ�ĂŶĚ��ĂŶƐŬŽƚͿ�ŽĨ�^ƵƌŬŚĞƚ�ĚŝƐƚƌŝĐƚ͕�EĞƉĂů�ŝŶ�DĂǇ�ϮϬϭϵ͘��ĂƚĂ�
ƌĞŐĂƌĚŝŶŐ�ŝƐƐƵĞƐ�ĂŶĚ�ĐŚĂůůĞŶŐĞƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ĨƵŶĐƟŽŶĂůŝƚǇ�ŽĨ�Dht^�
ǁĞƌĞ� ĐŽůůĞĐƚĞĚ� ƵƐŝŶŐ� &ŽĐƵƐĞĚ� 'ƌŽƵƉ� �ŝƐĐƵƐƐŝŽŶ� ;&'�Ϳ͘� DŽƌĞŽǀĞƌ͕ �
ǁĂƚĞƌ�ƋƵĂůŝƚǇ�ĂŶĂůǇƐŝƐ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ŽŶ�ǁĂƚĞƌ�ƐĂŵƉůĞƐ�ĨƌŽŵ�ƐŽƵƌĐĞ͕�
ƌĞƐĞƌǀŽŝƌ� ĂŶĚ� ƚĂƉ� ƐƚĂŶĚƐ� ƵƐŝŶŐ� ƐƚĂŶĚĂƌĚ� �W,�� ;ϭϵϵϴͿ� ŵĞƚŚŽĚ d͘ŚĞ�
ƌĞƐƵůƚ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�&'� Ɛ͛�ƌĞǀĞĂůĞĚ�ƚŚĂƚ�Dht^�ŚĂƐ�ŵĂƌŬĞĚ�ƉŽƐŝƟǀĞ�
ŝŵƉĂĐƚ� ŽŶ� ǁĂƚĞƌ� ĂǀĂŝůĂďŝůŝƚǇ͕ � ǁĂƚĞƌ� ĂĐĐĞƐƐ͕� ŝŶĐƌĞĂƐĞĚ� ĂŐƌŝĐƵůƚƵƌĂů�
ƉƌŽĚƵĐƟŽŶ�ĂŶĚ�ƉĞŽƉůĞ Ɛ͛�ůŝǀĞůŝŚŽŽĚ�ŝŶ�ĂƌĞĂƐ�ŚĂǀŝŶŐ�ĨƵŶĐƟŽŶĂů�Dht^͘�
EŽŶͲĨƵŶĐƟŽŶĂů�Dht^�ĐŽŵŵƵŶŝƟĞƐ�ǁĞƌĞ�ĨŽƵŶĚ�ƚŽ�ĨĂĐĞ�ŚĂƌĚƐŚŝƉƐ�ƚŽ�
ĨƵůĮůů�ŚŽƵƐĞŚŽůĚ�ǁĂƚĞƌ�ŶĞĞĚƐ�ĂŶĚ�ƚŚĞŝƌ�ůŝǀĞůŝŚŽŽĚ�ŽƉƟŽŶ�ƌĞĚƵĐĞĚ�ĂŌĞƌ�
Dht^� ƐƚŽƉƉĞĚ� ĨƵŶĐƟŽŶŝŶŐ͘� dŚĞ�ŵŽƐƚ� ĐŽŵŵŽŶ� ƉƌŽďůĞŵ� ŝĚĞŶƟĮĞĚ�
ĨŽƌ� ĨĂŝůƵƌĞ� ŽĨ� Dht^� ƐǇƐƚĞŵ� ǁĂƐ� ƚĞĐŚŶŝĐĂů� ĨĂŝůƵƌĞ� ŽĨ� ƐƚƌƵĐƚƵƌĂů�
ĐŽŵƉŽŶĞŶƚƐ�ĂŶĚ�ĮŶĂŶĐŝĂů�ŝŶĐĂƉĂďŝůŝƚǇ�ŽĨ�ƚŚĞ�ĐŽŵŵƵŶŝƚǇ�ƚŽ�ŽǀĞƌĐŽŵĞ���
ŝƚ͘�tĂƚĞƌ�ƋƵĂůŝƚǇ� ĂŶĂůǇƐŝƐ�ŽĨ�Dht^�ĂŶĚ�EŽŶͲDht^�ǁĂƚĞƌ� ƐĂŵƉůĞƐ�
ǁĞƌĞ�ǁŝƚŚŝŶ�ŶĂƟŽŶĂů�ƐƚĂŶĚĂƌĚƐĞǆĐĞƉƚ�ĨŽƌ�ĂŵŵŽŶŝĂ�ĂŶĚ�ĐĂůĐŝƵŵ͘�dŚĞ�
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WƌĞƐĞŶĐĞͬ�ďƐĞŶĐĞ� ƚĞƐƚ� ĨŽƌ� ĨĞĐĂů� ĐŽůŝĨŽƌŵƐ� ƌĞǀĞĂůĞĚ� ƚŚĞ� ƉƌĞƐĞŶĐĞ�ŽĨ�
ĨĞĐĂů�ƉŽůůƵƟŽŶ� ŝŶ�ϵϱй�ŽĨ�ƚŚĞ�ƐĂŵƉůĞƐ͘�dŚĞ�ƐƚƵĚǇ�ƐŚŽǁƐ�ƚŚĂƚ�Dht^�
ŚĂƐ�ƉŽƐŝƟǀĞ�ƌĞƐƵůƚƐ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ǁĂƚĞƌ�ƵƐĞ͕�ůŝǀĞůŝŚŽŽĚ�ĂŶĚ�ǁĂƚĞƌ�ƋƵĂůŝƚǇ

<ĞǇǁŽƌĚƐ͗�Dht^͕�tĂƚĞƌ�ƋƵĂůŝƚǇ͕ �>ŝǀĞůŝŚŽŽĚ�

PCMS 007#

'ƌŽƵŶĚǁĂƚĞƌ� ZĞĐŚĂƌŐĞ� �ƐƟŵĂƟŽŶ� hƐŝŶŐ� �ŵƉŝƌŝĐĂů�
&ŽƌŵƵůĂĞ�ŝŶ�dŝŶĂƵ�ZŝǀĞƌ��ĂƐŝŶ͕�ZƵƉĂŶĚĞŚŝ

���/d���Zz�>1*͕�^hD/dZ��WZ�:�W�d/Ϯ

1EĂĂǇĂ��ĂǇĂŵ�DƵůƟĚŝƐĐŝƉůŝŶĂƌǇ�/ŶƐƟƚƵƚĞ�E�D/͕�<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů 
2dĂŵƉĞƌĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�dĞĐŚŶŽůŽŐǇ͕�dĂŵƉĞƌĞ͕�&ŝŶůĂŶĚ 

�ŵĂŝů͗�ĂƌǇĂůďĂďŝƚĂϭϬΛŐŵĂŝů͘ĐŽŵ

'ƌŽƵŶĚǁĂƚĞƌ� ŝƐ� ĂŶ� ĞƐƚĞĞŵĞĚ� ĨƌĞƐŚ� ǁĂƚĞƌ� ĂƐƐĞƚ� ĂŶĚ� ĂĐĐŽƵŶƚƐ� ĨŽƌ�
ĂƉƉƌŽǆŝŵĂƚĞůǇ�ƚǁŽͲƚŚŝƌĚ�ŽĨ�ƚŚĞ�ǁŽƌůĚ Ɛ͛�ĨƌĞƐŚ�ǁĂƚĞƌ�ƌĞƐĞƌǀĞƐ͘�/Ŷ�EĞƉĂů͕�
ϱϬй�ŽĨ� ƚŚĞ� ĐŽƵŶƚƌǇ Ɛ͛� ƉŽƉƵůĂƟŽŶ� ƐŽůĞůǇ� ĚĞƉĞŶĚƐ�ƵƉŽŶ� ŐƌŽƵŶĚǁĂƚĞƌ�
ĨŽƌ�ĚŽŵĞƐƟĐ�ǁĂƚĞƌ�ƐƵƉƉůǇ͘�ZĞĐŚĂƌŐĞ�ŝƐ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ƉĂƌĂŵĞƚĞƌ�ƚŚĂƚ�
ĐŽŶƚƌŽůƐ� ƚŚĞ�ŇƵĐƚƵĂƟŽŶ�ŽĨ�ŐƌŽƵŶĚǁĂƚĞƌ͘ � /Ŷ� ĐŽŶƚĞǆƚ� ƚŽ�ŐƌŽƵŶĚǁĂƚĞƌ͕ �
ZƵƉĂŶĚĞŚŝ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ĚŝƐƚƌŝĐƚƐ�ǁŝƚŚ�ŐƌĞĂƚĞƐƚ�ƉŽƚĞŶƟĂů͘��ŽǁŶǁĂƌĚ�
ůĞĂŬĂŐĞ�ŝŶ�ƚŚĞ�ďĂƐŝŶ�ƚŽ�ĚĞĞƉ�ĂƋƵŝĨĞƌƐ�ĨƌŽŵ�ƐŚĂůůŽǁ�ĂƋƵŝĨĞƌƐ�ŝƐ�ŚŝŐŚ�ŝ͘Ğ͘�
ϭϮϬ�;D�DͬǇĞĂƌͿ͘�dŚĞ�Ăŝŵ�ŽĨ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ŝƐ�ƚŽ�ĂĐĐĞƐƐ�ƚŚĞ�ĐŽƌƌĞůĂƟŽŶ�
ďĞƚǁĞĞŶ� ƌĞĐŚĂƌŐĞ� ĂŶĚ� ƌĂŝŶĨĂůů� ĂŶĚ� ƚŽ� ĞǀĂůƵĂƚĞ� ƚŚĞ� ŝŵƉĂĐƚƐ� ŽĨ�
ƚĞŵƉĞƌĂƚƵƌĞ͕�ŚƵŵŝĚŝƚǇ͕ �ƐŽůĂƌ�ƌĂĚŝĂƟŽŶ͕�ƌƵŶŽī�ĂŶĚ�ĞǀĂƉŽƚƌĂŶƐƉŝƌĂƟŽŶ�
ŽŶ�ŐƌŽƵŶĚǁĂƚĞƌ�ƌĞĐŚĂƌŐĞ�ƵƐŝŶŐ�ĞŵƉŝƌŝĐĂů�ĨŽƌŵƵůĂĞ͘�&ƌŽŵ��ĞƉĂƌƚŵĞŶƚ�
ŽĨ� ,ǇĚƌŽůŽŐǇ� ĂŶĚ� DĞƚĞŽƌŽůŽŐǇ� ;�,DͿ͕� ƚĞŶ� ;ϭϬͿ� ǇĞĂƌƐ� ŽĨ� ǁĞĂƚŚĞƌ�
ƉĂƌĂŵĞƚĞƌƐ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ƚŽ�ĐĂůĐƵůĂƚĞ�ƌĞĐŚĂƌŐĞ͕�ĞǀĂƉŽƚƌĂŶƐƉŝƌĂƟŽŶ͕�
ƌĞĐŚĂƌŐĞ� ĐŽĞĸĐŝĞŶƚ͕� ĂŶĚ� ƌƵŶ� Žī͘� hƐŝŶŐ� �ZKWt�d� ǀĞƌƐŝŽŶ� ϴ͘Ϭ͕�
ƉŽƚĞŶƟĂů�ĞǀĂƉŽƚƌĂŶƐƉŝƌĂƟŽŶ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ďĂƐĞĚ�ŽŶ�&�K�WĞŶŵĂŶͲ�
DŽŶƚĞŝƚŚ�&ŽƌŵƵůĂ͘�hŶŝƚ�ƌŽŽƚ�ƚĞƐƚ�ĂŶĚ�:ŽŚĂŶƐĞŶ�ƉƌŽĐĞĚƵƌĞ�ŵŽĚĞů�ǁĂƐ�
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ƵƐĞĚ�ƚŽ�ƚĞƐƚ�ĨŽƌ�ŝŶƚĞŐƌĂƟŽŶ�ĂŶĂůǇƐŝƐ͘�dŚĞ�ƐƚƵĚǇ�ƐŚŽǁĞĚ�ŐƌŽƵŶĚǁĂƚĞƌ�
ƌĞĐŚĂƌŐĞ�ƚŽ�ďĞ�ϭϴ͘Ϭϱ�ŵŵ�ƉĞƌ�ĂŶŶƵŵ͕�ƌĞĐŚĂƌŐĞ�ĐŽĞĸĐŝĞŶƚ�ϵ͘ϭϱй�ĂŶĚ�
ƌƵŶŽī�ϭϯϳ�ŵŵ͘��ĂƚĂ�ŝƐ�ŵĂŝŶůǇ�ďĂƐĞĚ�ŽŶ�ƐĞĐŽŶĚĂƌǇ�ƐŽƵƌĐĞƐ�ŽďƚĂŝŶĞĚ�
ĨƌŽŵ�ƚŚĞ��ĞƉĂƌƚŵĞŶƚ�ŽĨ�,ǇĚƌŽůŽŐŝĐĂů�ĂŶĚ�DĞƚĞŽƌŽůŽŐŝĐĂů�ƐƚĂƟŽŶ͘�dŚĞ�
ŚŝŐŚĞƐƚ�ĐŽƌƌĞůĂƟŽŶ�ǁĂƐ�ďĞƚǁĞĞŶ�ƌĞĐŚĂƌŐĞ�ĂŶĚ�ƉƌĞĐŝƉŝƚĂƟŽŶ͘�^Ž͕�ƚŚĞƌĞ�
ŝƐ�ƉŽƐŝƟǀĞ�ĐŽƌƌĞůĂƟŽŶ�ďĞƚǁĞĞŶ�ƉƌĞĐŝƉŝƚĂƟŽŶ�ĂŶĚ�ƌĞĐŚĂƌŐĞ�ǁŚĞƌĞ�ůŽǁ�
ƌĞĐŚĂƌŐĞ�ĂŶĚ�ŚŝŐŚ�ƌƵŶŽī�ǁĂƐ�ŽďƐĞƌǀĞĚ͘

<ĞǇǁŽƌĚƐ͗� dŝŶĂƵ� ZŝǀĞƌ� ďĂƐŝŶ͕� �ŽͲŝŶƚĞŐƌĂƟŽŶ͕� ZĞĐŚĂƌŐĞ͕� ZƵŶŽī͕�
WƌĞĐŝƉŝƚĂƟŽŶ

PCMS 008#

�ĸĐŝĞŶĐǇ��ƐƐĞƐƐŵĞŶƚ�ŽĨ��ƌŝŶŬŝŶŐ�tĂƚĞƌ�dƌĞĂƚŵĞŶƚ�WůĂŶƚ�
ŽĨ��ŵĂƌĂƉƵƌŝ��ƌŝŶŬŝŶŐ�tĂƚĞƌ�ĂŶĚ�^ĂŶŝƚĂƟŽŶ�KƌŐĂŶŝǌĂƟŽŶ͕�
'ĂŝŶĚĂŬŽƚ�ϭϱ͕�EĂǁĂůƉƵƌ

�/D�>�^,�ZD�1͕����W�E�Z�z�E�^,�,1

1�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ 
�ŵĂŝů͗�ĞŶǀ͘ďŵůΛŐŵĂŝů͘ĐŽŵ

�ƌŝŶŬŝŶŐ� ǁĂƚĞƌ� ƋƵĂůŝƚǇ� ŝƐ� Ă� ǀĞƌǇ� ŝŵƉŽƌƚĂŶƚ� ĨĂĐƚŽƌ� ĨŽƌ� ĚĞƚĞƌŵŝŶŝŶŐ�
ŚƵŵĂŶ� ŚĞĂůƚŚ͘�tĂƚĞƌ� ƋƵĂůŝƚǇ� ƚƌĞĂƚŵĞŶƚ� ƉůĂŶƚƐ�ǁŝƚŚ� ĚŝīĞƌĞŶƚ� ƚǇƉĞƐ��
ŽĨ� ƚĞĐŚŶŽůŽŐŝĞƐ� ĂƌĞ� ƵƐĞĚ� ŝŶ� ĚŝīĞƌĞŶƚ� ĐŽŵŵƵŶŝƟĞƐ� ĨŽƌ� � ĚƌŝŶŬŝŶŐ��
ǁĂƚĞƌ�ƉƵƌŝĮĐĂƟŽŶ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞ�ĞĸĐŝĞŶĐǇ�ŽĨ�ƐƵĐŚ�ƚƌĞĂƚŵĞŶƚ�ƉůĂŶƚƐ�
ŵĂǇ� ǀĂƌǇ͘� dŚĞƌĞĨŽƌĞ� ƚŚĞ�ŵŽŶŝƚŽƌŝŶŐ� ŽĨ� ƚŚĞ� ƉĂƌĂŵĞƚĞƌƐ� ŝƐ� ĞƐƐĞŶƟĂů͘�
dŚĞ� ƐƚƵĚǇ� ǁĂƐ� ĐĂƌƌŝĞĚ� ŽƵƚ� ŝŶ� ǁŝŶƚĞƌ� ϮϬϮϬ� ƚŽ� ĂƐƐĞƐƐ� ŽǀĞƌĂůů� ǁĂƚĞƌ�
ƋƵĂůŝƚǇ�ďĞĨŽƌĞ�ĂŶĚ�ĂŌĞƌ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ�ƚƌĞĂƚŵĞŶƚ�ƉůĂŶƚ�ŵĂŶĂŐĞĚ�ďǇ�
�ŵĂƌĂƉƵƌŝ��ƌŝŶŬŝŶŐ�tĂƚĞƌ� ĂŶĚ� ^ĂŶŝƚĂƟŽŶ�KƌŐĂŶŝǌĂƟŽŶ͕�ǁĂƌĚ� ϭϰͲϭϳ�
ŽĨ� 'ĂŝŶĚĂŬŽƚ� DƵŶŝĐŝƉĂůŝƚǇ͕ � EĂǁĂůƉƵƌ� �ŝƐƚƌŝĐƚ͘� dŚĞ� ƚƌĞĂƚŵĞŶƚ� ƉůĂŶƚ�
ƚƌĞĂƚƐ� ƚŚĞ� ǁĂƚĞƌ� ƚŚƌŽƵŐŚ� ƐĞĚŝŵĞŶƚĂƟŽŶ͕� ƌŽƵŐŚŝŶŐ� ĮůƚĞƌ� ĂŶĚ� ƐůŽǁ�
ƐĂŶĚ�ĮůƚĞƌ͘ ��ŚůŽƌŝŶĂƟŽŶ�ǁĂƐ�ƐƚŽƉƉĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ƐƚƵĚǇ�ƉĞƌŝŽĚ�ǁŝƚŚ�ƚŚĞ�
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ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ƚŚĂƚ�ǁĂƚĞƌ�ƚƌĞĂƚŵĞŶƚ�ƉƌŽĐĞƐƐĞƐ�ĚŽ�ŶŽƚ�ŶĞĞĚ�ĚŝƐŝŶĨĞĐƟŽŶ�
ĚƵĞ� ƚŽ� ůĂĐŬ� ŽĨ� ƉĂƚŚŽŐĞŶƐ� ŝŶ� ƚŚĞ� ǁŝŶƚĞƌ� ƐĞĂƐŽŶ͘� �ŝīĞƌĞŶƚ� ƉŚǇƐŝĐŽͲ
ĐŚĞŵŝĐĂů�ĂŶĚ�ŵŝĐƌŽďŝĂů�ƉĂƌĂŵĞƚĞƌƐ�ǁĞƌĞ�ĂŶĂůǇǌĞĚ�ďǇ�ĐŽůůĞĐƟŶŐ�ǁĂƚĞƌ�
ƐĂŵƉůĞƐ� ĨƌŽŵ� ƐŽƵƌĐĞ͕� ƚƌĞĂƚŵĞŶƚ� ƉůĂŶƚ� ĂŶĚ� ŚŽŵĞ� ƚĂƉ͘� �ǆĐĞƉƚ� ƚŽƚĂů�
ĐŽůŝĨŽƌŵ͕� Ăůů� ǁĂƚĞƌ� ƋƵĂůŝƚǇ� ƉĂƌĂŵĞƚĞƌƐ� ĂŶĂůǇǌĞĚ� ǁĞƌĞ� ĨŽƵŶĚ� ǁŝƚŚŝŶ�
ƚŚĞ� ĂĐĐĞƉƚĂďůĞ� ƌĂŶŐĞ� ŽĨ� ƚŚĞ� tŽƌůĚ� ,ĞĂůƚŚ� KƌŐĂŶŝǌĂƟŽŶ� �ƌŝŶŬŝŶŐͲ
ǁĂƚĞƌ�YƵĂůŝƚǇ� 'ƵŝĚĞůŝŶĞ� ǀĂůƵĞ� ĂŶĚ�EĂƟŽŶĂů� �ƌŝŶŬŝŶŐ�tĂƚĞƌ�YƵĂůŝƚǇ�
'ƵŝĚĞůŝŶĞ� ;E�tY^Ϳ͕�'ŽǀĞƌŶŵĞŶƚ�ŽĨ�EĞƉĂů͘� dŚĞ�ŚĞĂǀǇ� ƌĞĚƵĐƟŽŶ�ŽĨ�
ĐŽůŝĨŽƌŵ�ĂŶĚ�d^^� ƐŚŽǁƐ� ƚŚĞ�ŚŝŐŚ�ĞĸĐŝĞŶĐǇ�ŽĨ� ƚƌĞĂƚŵĞŶƚ�ƉůĂŶƚƐ�ďƵƚ�
ŶŽƚ�ƐƵĸĐŝĞŶƚ�ĚƵĞ�ƚŽ�ƉƌĞƐĞŶĐĞ�ŽĨ�ƚŽƚĂů�ĐŽůŝĨŽƌŵ�ĞǀĞŶ�ĂŌĞƌ�ƚƌĞĂƚŵĞŶƚ͕�
ƐŽ�ƚŚĞ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ�ŝƐ�ƵŶƐĂĨĞ�ĨŽƌ�ĚƌŝŶŬŝŶŐ�ǁŝƚŚŽƵƚ�ĚŝƐŝŶĨĞĐƟŽŶ͘�dŚĞ�
ƐƚƵĚǇ�ƌĞĐŽŵŵĞŶĚƐ�ĐŽŶƟŶƵŝŶŐ�ƚŚĞ�ĐŚůŽƌŝŶĂƟŽŶ�ƉƌŽĐĞƐƐ�ĞǀĞƌǇ�ƐĞĂƐŽŶ͘

<ĞǇǁŽƌĚƐ͗�^ůŽǁ�ƐĂŶĚ�ĮůƚĞƌ͕ ��ŚůŽƌŝŶĂƟŽŶ͕�dŽƚĂů�ĐŽůŝĨŽƌŵ

PCMS 009#

�ŶǀŝƌŽŶŵĞŶƚĂů�/ŵƉůŝĐĂƟŽŶ͕�dĞĐŚŶŽůŽŐŝĐĂů�WĞƌĨŽƌŵĂŶĐĞ�ĂŶĚ�
^ŽĐŝŽͲ�ĐŽŶŽŵŝĐ� /ŵƉĂĐƚƐ� ŽĨ� ZĞŶĞǁĂďůĞ� �ŶĞƌŐǇ� ;,ǇĚƌĂƵůŝĐ�
ZĂŵ�WƵŵƉƐͿ�ŝŶ��ŽŶƚĞǆƚ�ŽĨ�ZƵƌĂů�EĞƉĂů

E/Z�/^,d���D�dz�1͕�*^hD/dZ��WZ�:�W�d/1

͒ 1�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�EĂĂǇĂ��ĂǇĂŵ�
DƵůƟĚŝƐĐŝƉůŝŶĂƌǇ�/ŶƐƟƚƵƚĞ�;E�D/Ϳ͕�:ŽƌƉĂƟ͕�<ĂƚŚŵĂŶĚƵ�͒ 

�ŵĂŝů͗�ƐƵŵŝƚƌĂ͘ƉƌĂũĂƉĂƟΛŶĂŵŝ͘ĞĚƵ͘ŶƉ

,ǇĚƌĂƵůŝĐ� ZĂŵ� WƵŵƉƐ� ;,ǇĚƌĂŵƐͿ͕� ŝƐ� Ă� ƐŝŵƉůĞ� ǁĂƚĞƌ� ƉƵŵƉŝŶŐ�
ƚĞĐŚŶŽůŽŐǇ�ƚŚĂƚ�ƵƐĞƐ�ƐǁŝŌ�ƐƚƌĞĂŵƐ�ƚŽ�ƉƵŵƉ�ǁĂƚĞƌ�ĨƌŽŵ�ƌŝǀĞƌ�ƚŽ�ŚŝŐŚĞƌ�
ĞůĞǀĂƟŽŶƐ� ĨŽƌ�ĚŝƐƚƌŝďƵƟŽŶ͘� /ƚ� ŝƐ� ƌĞƐŽƵƌĐĞ�ĞĸĐŝĞŶƚ͕�ĐŽƐƚͲĞīĞĐƟǀĞ�ĂŶĚ�
ĞĐŽͲĨƌŝĞŶĚůǇ�ƚĞĐŚŶŽůŽŐǇ�ƚŚĂƚ�ŝƐ�ĞĂƐǇ�ƚŽ�ŝŶƐƚĂůů͕�ŽƉĞƌĂƚĞ͕�ĂŶĚ�ŵĂŝŶƚĂŝŶ�
ĨŽƌ� ƚŚĞ� ƌƵƌĂů� ƚŽƉŽŐƌĂƉŚǇ� ŽĨ� EĞƉĂů͘� KǀĞƌ� ϯϬ� ,ǇĚƌĂŵƐ� ĂƌĞ� ĂůƌĞĂĚǇ�
ŝŶƐƚĂůůĞĚ� ƚŚƌŽƵŐŚŽƵƚ� EĞƉĂů� ŚŽǁĞǀĞƌ� ƚŚĞ� ĂŌĞƌŵĂƚŚ� ŽĨ� ŝŶƐƚĂůůĂƟŽŶ�
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ůĂĐŬƐ� ĞǀŝĚĞŶĐĞ͘� dŚĞƌĞĨŽƌĞ͕� ƚŚŝƐ� ƌĞƐĞĂƌĐŚ� ĨŽĐƵƐĞƐ� ŽŶ� ƚŚŽƐĞ� ƌĞƐĞĂƌĐŚ�
ŐĂƉƐ�ǁŝƚŚ�ŽďũĞĐƟǀĞƐ�ƚŽ�ϭͿ��ŽŵƉĂƌĞ�,ǇĚƌĂŵ�ĞĸĐŝĞŶĐǇ�ďĞƚǁĞĞŶ�ƚǁŽ�
ƐŝƚĞƐ�ďĂƐĞĚ�ŽŶ�ŐĞŽŐƌĂƉŚǇ�ĂŶĚ�ĂĐĐĞƐƐ�ƚŽ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͖�ϮͿ��ŽŵƉĂƌĞƐ�
,ǇĚƌĂŵ� ĂŶĚ� ĚŝĞƐĞů� ƉƵŵƉƐ� ŝŶͲƚĞƌŵƐ� ŽĨ� ĂǀŽŝĚĞĚ� ĞŵŝƐƐŝŽŶƐ͖� ĂŶĚ� ϯͿ�
^ŽĐŝŽͲĞĐŽŶŽŵŝĐ�ŝŵƉĂĐƚƐ�ŽĨ�,ǇĚƌĂŵƐ͘�dŚĞ�ĚĂƚĂ�ǁĂƐ�ĐŽůůĞĐƚĞĚ�ƚŚƌŽƵŐŚ�
ƚŽƚĂů�ƐƵƌǀĞǇ�ŽĨ�ĚĂŝůǇ�,ǇĚƌĂŵ�ƵƐĂŐĞ�ŝŶ�ƚǁŽ�ƐŝƚĞƐ͗�:ŚĂƌƵǁĂƌĂƐŚŝ͕�>ĂůŝƚƉƵƌ�
;^ŝƚĞͲϭͿ�ĂŶĚ�zĂůĂĚŝ͕�^ǇĂŶŐũĂ�;^ŝƚĞͲϮͿ͘��ĂƚĂ�ǁĂƐ�ƚĂďƵůĂƚĞĚ�ĂŶĚ�ĂŶĂůǇǌĞĚ�
ǁŝƚŚ�ϯϬй�ŽĨ�ĚĂƚĂ�ĞǆĐůƵĚĞĚ�ĂƐ�ŝŶĐŽŶƐŝƐƚĞŶƚ�ŽƵƚůŝĞƌƐ͘��ǆĐĞů�ǁĂƐ�ƵƐĞĚ�ƚŽ�
ĐĂůĐƵůĂƚĞ�ĞĸĐŝĞŶĐǇ�ĂŶĚ�ĂǀŽŝĚĞĚ�ĞŵŝƐƐŝŽŶƐ�ŽĨ�,ǇĚƌĂŵ�ŝŶ�ďŽƚŚ�ĂƌĞĂƐ͘�
�ǆĐĞů�ĂŶĚ�^W^^�ǁĞƌĞ�ƵƐĞĚ�ƚŽ�ĨŽƌŵƵůĂƚĞ�ŐƌĂƉŚƐ�ĂŶĚ�ĮŶĚ�ĐŽͲƌĞůĂƟŽŶƐ�
ďĞƚǁĞĞŶ� ƐŽĐŝŽͲĞĐŽŶŽŵŝĐ� ƉĂƌĂŵĞƚĞƌƐ� ĂŶĚ� ǁĂƚĞƌ� ĂǀĂŝůĂďŝůŝƚǇ� ;ǁŝƚŚ�
WĞĂƌƐŽŶ Ɛ͛�ĂŶĚ�^ƉĞĂƌŵĂŶ Ɛ͛�ĐŽƌƌĞůĂƟŽŶ�ĐŽĞĸĐŝĞŶƚͿ͘�ZĞƐƵůƚƐ�ƐŚŽǁ�ƚŚĂƚ�
ƵƐŝŶŐ�ǌĞƌŽ�ĐĂƌďŽŶ�ƚĞĐŚŶŽůŽŐǇ�:ŚĂƌƵǁĂƌĂƐŚŝ�ĂŶĚ�zĂůĂĚŝ�ĂǀŽŝĚ�ϭϴϭϭ�ĂŶĚ�
ϭϮϬϭ�ŬŝůŽŐƌĂŵƐ�ŽĨ��KϮ�ĞŵŝƐƐŝŽŶƐ�ƉĞƌ�ǇĞĂƌ͕ �ƌĞƐƉĞĐƟǀĞůǇ͘�dŚĞ�ĞĸĐŝĞŶĐǇ�
ŽĨ�,ǇĚƌĂŵ�ŝŶ�^ŝƚĞͲϭ�ĂŶĚ�^ŝƚĞͲϮ�ǁĞƌĞ�ĐĂůĐƵůĂƚĞĚ�ƚŽ�ďĞ�Ϯϭ͘ϱϳ�ĂŶĚ�ϱϬ͘Ϯϯ͘�
�ůƚŚŽƵŐŚ͕� ƉƵŵƉ� ƵƐĞĚ� ŝŶ� ^ŝƚĞͲϮ� ŝƐ�ŵŽƌĞ� ĞĸĐŝĞŶƚ͕� ǁĂƚĞƌ� ƐƵƉƉůǇ� ĂŶĚ�
ƵƐĂŐĞ� ŽďƐĞƌǀĞĚ� ŝŶ� ƚŚĞ� ĂƌĞĂ� ŝƐ� ůĞƐƐ� ƚŚĂŶ� ƚŚĂƚ� ŽĨ� ^ŝƚĞͲϭ͘� �ŽŵƉĂƌŝŶŐ�
ƐƵƉƉůǇ� ĐĂƉĂĐŝƚǇ�ĂŶĚ�ĂŶĂůǇƐŝƐ�ŽĨ� ƐŽĐŝŽͲƉĂƌĂŵĞƚĞƌƐ͕� ŝƚ�ǁĂƐ� ĨŽƵŶĚ� ƚŚĂƚ�
:ŚĂƌƵǁĂƌĂƐŚŝ�ĞĸĐŝĞŶƚůǇ�ƵƐĞĚ� ƚŚĞ�ǁĂƚĞƌ�ƐƵƉƉůǇ�ĚƵĞ� ƚŽ�ďĞƩĞƌ�ĂĐĐĞƐƐ�
ƚŽ� ƉŚǇƐŝĐĂů� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ͕� ƉƌŽͲĂĐƟǀĞ� ĐŽŵŵƵŶŝƚǇ� ĂŶĚ� ĞůĞǀĂƟŽŶĂů�
ĂĚǀĂŶƚĂŐĞ�ƚŚĂŶ�zĂůĂĚŝ͘�DĞĂŶǁŚŝůĞ͕�zĂůĂĚŝ� ůĂĐŬĞĚ�ƉƌŽƉĞƌ�ĚŝƐƚƌŝďƵƟŽŶ�
ŽĨ�ǁĂƚĞƌ�ƉƵŵƉĞĚ͘�KǀĞƌĂůů͕�ƚŚŝƐ�ƌĞƐĞĂƌĐŚ�ŚĞůƉƐ�ŝĚĞŶƟĨǇ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�
ŽĨ�ƐƵƐƚĂŝŶĂďůĞ�ƚĞĐŚŶŽůŽŐǇ�ĂŶĚ�ƉƌŽƉĞƌ�ǁĂƚĞƌ�ŵĂŶĂŐĞŵĞŶƚ͘�

<ĞǇǁŽƌĚƐ͗� ,ǇĚƌĂŵƐ͕� �ŝĞƐĞů� ƉƵŵƉƐ͕� �ĸĐŝĞŶĐǇ͕ � �ǀŽŝĚĞĚ� ĞŵŝƐƐŝŽŶƐ͕�
tĂƚĞƌ�ƐƵƉƉůǇ
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PMCS 010#

�ůĂĐŬ�̂ ŽůĚŝĞƌ�&ůǇ�dĞĐŚŶŽůŽŐǇ�ĨŽƌ�̂ ƵƐƚĂŝŶĂďůĞ�&ĞĞĚ�ĂŶĚ�&ŽŽĚ�
WƌŽĚƵĐƟŽŶ�/Ŷ�EĞƉĂů

�/W>Ks�^�W<Kd�1*͕�^,Z/^d/�hW��,z�z�1͕���^,/^,�^h���/1͕��E/^,�
^�W<Kd�1͕�Z�,h>���,�Zz�Ϯ͕�^,�E<�Z�Z�:���Z^/>�1͕�E����Z�:�

��s<Kd�1͕��/E�^,�Z�:��,h:h1

1�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�EĞƉĂů� 
2tĂƐŚŝŶŐƚŽŶ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͕�h^� 

�ŵĂŝů͗�ďƉůǀϲϮϰΛŐŵĂŝů͘ĐŽŵ 

KƌŐĂŶŝĐ�ǁĂƐƚĞ�ŵĂŶĂŐĞŵĞŶƚ� ŝƐ� Ă�ŵĂũŽƌ� ĞŶǀŝƌŽŶŵĞŶƚĂů� ƉƌŽďůĞŵ�ĂŶĚ�
ƐĞƌŝŽƵƐ� ƉƵďůŝĐ� ŚĞĂůƚŚ� ŝƐƐƵĞ� ŝŶ� EĞƉĂů͕� ŽǁŝŶŐ� ƚŽ� ƚŚĞ� ůĂĐŬ� ŽĨ� ƌĞůŝĂďůĞ���
ĂŶĚ�ĂīŽƌĚĂďůĞ�ƚĞĐŚŶŽůŽŐǇ͘�KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ďŝůůŝŽŶƐ�ŽĨ�ƌƵƉĞĞƐ�ĂƌĞ�
ƐƉĞŶƚ�ĞǀĞƌǇ�ǇĞĂƌ�ƚŽ�ŝŵƉŽƌƚ�ĨĞĞĚ�ŝŶŐƌĞĚŝĞŶƚƐ�ĨŽƌ�ƚŚĞ�ƌĂƉŝĚůǇ�ďŽŽŵŝŶŐ�
ƉŽƵůƚƌǇ�ƐĞĐƚŽƌ͘ �dŽ�ĂĚĚƌĞƐƐ�ďŽƚŚ�ƚŚĞƐĞ�ƉƌŽďůĞŵƐ͕�Ă�ƚƌŽƉŝĐĂů�ŇǇ�ƐƉĞĐŝĞƐ�
;�ůĂĐŬ� ^ŽůĚŝĞƌ� &ůǇͿ� ůĂƌǀĂ� ĐŽƵůĚ� ďĞ� ƵƐĞĚ͘� dŚĞ� ƐƚƵĚǇ� ĂŝŵĞĚ� ƚŽ� ĂƐƐĞƐƐ�
ƚŚĞ� ƉĞƌĨŽƌŵĂŶĐĞ� ŽĨ� ƚŚĞ� ĐŽůŽŶǇ� ƚŽ� ďŝŽͲĐŽŶǀĞƌƚ� ŽƌŐĂŶŝĐ� ǁĂƐƚĞ� ƚŽ�
ƉƌŽƚĞŝŶ�ƌŝĐŚ�ĨĞĞĚ�ŝŶŐƌĞĚŝĞŶƚƐ�ĂŶĚ�ĨĞƌƟůŝǌĞƌ�ŝŶ�ƌĞůĂƟŽŶ�ƚŽ�ƚŚĞ�ĂŵďŝĞŶƚ�
ĞŶǀŝƌŽŶŵĞŶƚĂů�ĐŽŶĚŝƟŽŶƐ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ƐŝƚĞ͘�YƵĂůŝƚĂƟǀĞ�ĂŶĚ�YƵĂŶƟƚĂƟǀĞ�
ŝŶƚĞƌƉƌĞƚĂƟŽŶƐ� ŽĨ� ǀĂƌŝŽƵƐ� ĂƐƉĞĐƚƐ� ƌĞůĂƚĞĚ� ƚŽ� �ůĂĐŬ� ^ŽůĚŝĞƌ� &ůǇ� ;�^&Ϳ�
ƉƌŽĚƵĐƟŽŶ� ǁĞƌĞ� ĚĞƚĞƌŵŝŶĞĚ͘� WĞƌĨŽƌŵĂŶĐĞ� ŝŶĚĞǆ� ǁĂƐ� ƉƌĞƉĂƌĞĚ�
ǁŚĞƌĞ�ƚŚĞ�ďĞƐƚ�ƉĞƌĨŽƌŵĂŶĐĞ�ǁĂƐ�ƌĞĐŽƌĚĞĚ�ŝŶ�ƚŚĞ�ǁĂƌŵĞƌ�ĂŶĚ�ŚƵŵŝĚ�
ŵŽŶƚŚƐ� ŽĨ� ƚŚĞ� ǇĞĂƌ͘ � dŚĞ� ƌĂƟŽ� ĂŵŽŶŐ� ǁĂƐƚĞ͕� ůĂƌǀĂ� ƉƌŽĚƵĐƟŽŶ� ĂŶĚ�
ĨĞƌƟůŝǌĞƌ�ƉƌŽĚƵĐƟŽŶ�ƌĂƚĞ�ǁĂƐ�ĨŽƵŶĚ�ƚŽ�ďĞ�ϭϬϬ͗ϭϵ͗ϳ͕�ǁŚŝĐŚ�ĐŽŶĐůƵĚĞĚ�
ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ��^&�ƚĞĐŚŶŽůŽŐǇ�ŝƐ�Ă�ďĞŶĞĮĐŝĂů�ĂŶĚ�ƐƵƐƚĂŝŶĂďůĞ�
ǁĂǇ�ŽĨ�ŽƌŐĂŶŝĐ�ǁĂƐƚĞ� ƌĞĐǇĐůŝŶŐ͘�,ŽǁĞǀĞƌ͕ � ƚŚĞ� ƚĞĐŚŶŽůŽŐǇ� ƐŚŽƵůĚ�ďĞ�
ĚĞǀĞůŽƉĞĚ� ĨŽƌ� ůŽĐĂůůǇ� ĂǀĂŝůĂďůĞ� ƌĞƐŽƵƌĐĞƐ͘� dŚĞ� ƚĞĐŚŶŽůŽŐǇ� ĐĂƌƌŝĞƐ� Ă�
ŚƵŐĞ� ƉŽƚĞŶƟĂů� ƚŽ� ďĞ� ĐŽŵŵĞƌĐŝĂůŝǌĞĚ� Ăƚ� ĂŶ� ŝŶĚƵƐƚƌŝĂů� ƐĐĂůĞ� ĂŶĚ� ĐĂŶ�
ďĞ�Ă�ŐƌĞĂƚ�ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ŐĞŶĞƌĂƚĞ�ĞŵƉůŽǇŵĞŶƚ�ĂŶĚ�ďŽŽƐƚ�ŶĂƟŽŶĂů�
ƉƌŽĚƵĐƟǀŝƚǇ͘

<ĞǇǁŽƌĚƐ͗� WĞƌĨŽƌŵĂŶĐĞ� ŝŶĚĞǆ͕� �ůƚĞƌŶĂƟǀĞ� ƉƌŽƚĞŝŶ� ŝŶŐƌĞĚŝĞŶƚ͕� �ŝŽͲ
ǁĂƐƚĞ�ŵĂŶĂŐĞŵĞŶƚ 
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TECHNICAL 
PRESENTATIONS
�ůŝŵĂƚĞ��ŚĂŶŐĞͬ^ŽĐŝŽůŽŐǇ�ĂŶĚ�

,ƵŵĂŶŝƟĞƐͬDĞĚŝĐĂů�ĂŶĚ�,ĞĂůƚŚ�^ĐŝĞŶĐĞ
# represents the poster presentation

�>/D�d���,�E'�ͬ^K�/K>K'z��E��,hD�E/d/�^ͬD��/��>��E��,��>d,�^�/�E��
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CCSM 001

�ƌǇ�^ƉĞůů� /ŵƉĂĐƚ�ŽŶ�^ŵĂůůͲ&Ăƌŵ�WƌŽĚƵĐƟǀŝƚǇ�Ăƚ�<ƵůĞŶŝ� ŝŶ�
EĂǁĂůƉƵƌ͕ �^ŽƵƚŚĞƌŶ�EĞƉĂů

^��/<^,z��tK^d/1͕��/E�^,�Z�:��,h:hϮ

ϭ�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ 
2ZĞƐŽƵƌĐĞƐ�,ŝŵĂůĂǇĂ�&ŽƵŶĚĂƟŽŶ͕�>ĂůŝƚƉƵƌ 
�ŵĂŝů͗�ƐĂĚŝŬƐŚǇĂǁŽƐƟϮϮΛŐŵĂŝů͘ĐŽŵ

�ƌǇ� ƐƉĞůů͕� Ă� ƉƌŽůŽŶŐĞĚ� ƉĞƌŝŽĚ� ŽĨ� ĚƌǇ� ǁĞĂƚŚĞƌ� ǁŝƚŚ� ƌĞĚƵĐĞĚ� ƐŽŝů�
ŵŽŝƐƚƵƌĞ�ĐĂƵƐĞƐ�Ă�ƉĞƌŝŽĚ�ŽĨ�ůŝƩůĞ�Žƌ�ŶŽ�ƉƌŽĚƵĐƟǀŝƚǇ�ĂŶĚ�ƌĞƐƵůƚƐ�ŝŶ�ůŽǁ�
ŝŶĐŽŵĞ͘�dŚƵƐ͕�ƚŚĞ�ŝŶĐƌĞĂƐĞĚ�ƐĞǀĞƌŝƚǇ�ŽĨ�ĚƌǇ�ƐƉĞůů�ŝƐ�ǁŽƌƌǇŝŶŐ�ƚŚĞ�ƐŵĂůůͲ�
ŚŽůĚĞƌ�ĨĂƌŵĞƌƐ�ĂƌŽƵŶĚ�ƚŚĞ�ǁŽƌůĚ͘�EĞƉĂů�ŝƐ�ĂŶ�ĂŐƌŽͲďĂƐĞĚ�ĐŽƵŶƚƌǇ�ǁŝƚŚ�
ϲϬ�ƉĞƌĐĞŶƚ�ŽĨ�ŝƚƐ�'ƌŽƐƐ��ŽŵĞƐƟĐ�WƌŽĚƵĐƚ�ĂĐĐŽƵŶƟŶŐ�ĨŽƌ�ĂŐƌŝĐƵůƚƵƌĞ͘�
KǀĞƌ�ŚĂůĨ�ŽĨ�ƚŚŝƐ�ĂŐƌŝĐƵůƚƵƌĞ�ĐŽŵƉƌŝƐĞƐ�ƐŵĂůůͲƐĐĂůĞ�ĨĂƌŵŝŶŐ�ƚŚĂƚ�ůĂƌŐĞůǇ�
ĚĞƉĞŶĚƐ� ŽŶ� ƌĂŝŶĨĂůů͘� �Ɛ� Ă� ƐŝŐŶĂů� ŽĨ� ĐůŝŵĂƚĞ� ĐŚĂŶŐĞ͕� ƚŚĞ� ĐŽƵŶƚƌǇ� ŝƐ�
ĂůƌĞĂĚǇ�ǁŝƚŶĞƐƐŝŶŐ� ŝŶĐƌĞĂƐĞĚ� ƚĞŵƉĞƌĂƚƵƌĞ� ĂŶĚ� ĞƌƌĂƟĐ� ƉƌĞĐŝƉŝƚĂƟŽŶ͕�
ďŽƚŚ�ŚĂǀŝŶŐ�ŶĞŐĂƟǀĞ�ŝŵƉĂĐƚƐ�ŽŶ�ĂŐƌŝĐƵůƚƵƌĞ�ĞƐƉĞĐŝĂůůǇ�ŝŶ�ƚŚĞ�ƐŽƵƚŚĞƌŶ�
ĚƌǇ�ůŽǁůĂŶĚƐ�ŽĨ�dĂƌĂŝ͘���ƐƚƵĚǇ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�<ƵůĞŶŝ�ƌƵƌĂů�ĂƌĞĂ�ŽĨ�
EĂǁĂůƉƵƌ� ŝŶ�ƐŽƵƚŚĞƌŶ�EĞƉĂů� ƚŽ�ĂƐƐĞƐƐ� ƚŚĞ� ŝŵƉĂĐƚƐ�ŽĨ�ĚƌǇ�ƐƉĞůů͘�dŚĞ�
ƐƚĂƚƵƐ� ŽĨ� ƐŽŝů� ŵŽŝƐƚƵƌĞ� ǁĂƐ� ĂƐƐĞƐƐĞĚ� ĂƉƉůǇŝŶŐ� ƚŚĞ� >ĂŶĚƐĂƚ� ŝŵĂŐĞƐ�
ƉƌŽĐĞĞĚĞĚ� ďǇ� ƚŚĞ� ĐĂůĐƵůĂƟŽŶ� ŽĨ� dĞŵƉĞƌĂƚƵƌĞ� sĞŐĞƚĂƟŽŶ� �ƌǇŶĞƐƐ�
/ŶĚĞǆ� ;ds�/Ϳ� ĨŽƌ� ƚŚƌĞĞ� ĚĞĐĂĚĞƐ͘� YƵĞƐƟŽŶŶĂŝƌĞ� ƐƵƌǀĞǇ� ĂŶĚ� &ŽĐƵƐ�
'ƌŽƵƉ� �ŝƐĐƵƐƐŝŽŶƐ� ǁĞƌĞ� ĐĂƌƌŝĞĚ� ŽƵƚ� ĂŵŽŶŐ� ƚŚĞ� ĨĂƌŵĞƌ� ŐƌŽƵƉƐ� ƚŽ�
ŬŶŽǁ�ƚŚĞŝƌ�ƉĞƌĐĞƉƟŽŶ�ŽŶ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ͕�ĞƐƟŵĂƚĞ�ŝŵƉĂĐƚ�ŽĨ�ĚƌǇ�ƐƉĞůů�
ŽŶ�ĂŐƌŝĐƵůƚƵƌĞ�ƉƌŽĚƵĐƟǀŝƚǇ�ĂŶĚ�ĚŽĐƵŵĞŶƚ�ƚŚĞ�ĂĚĂƉƚĂƟŽŶͬŵŝƟŐĂƟŽŶ�
ŵĞĂƐƵƌĞƐ�ƚŚĞǇ�ŚĂǀĞ�ĂĚŽƉƚĞĚ͘�ZĞƐƵůƚƐ�ƐŚŽǁĞĚ�ƚŚĂƚ�ƚŚĞ�ƐŽŝů�ŵŽŝƐƚƵƌĞ�
ŚĂƐ�ĚĞĐƌĞĂƐĞĚ�ǁŚŝůĞ�ƚŚĞ�ƉĞƐƚ�ŝŶĨĞƐƚĂƟŽŶ�ŚĂƐ�ŝŶĐƌĞĂƐĞĚ�ŝŶ�ƌĞĐĞŶƚ�ǇĞĂƌƐ͘�
dŚŝƐ�ŚĂƐ�ŶĞŐĂƟǀĞůǇ�ĂīĞĐƚĞĚ�ĂŐƌŝĐƵůƚƵƌĂů�ƉƌŽĚƵĐƟǀŝƚǇ�ĂŶĚ�ƚŚĞƌĞďǇ�ƚŚĞ�
ƐŽĐŝŽͲĞĐŽŶŽŵŝĐ�ĐŽŶĚŝƟŽŶ�ŽĨ�ƚŚĞ�ƐŵĂůůͲŚŽůĚĞƌƐ͘�dŚĞ�ĨĂƌŵĞƌƐ�ĂƌĞ�ƚĂŬŝŶŐ�
ĐŽŵŵƵŶŝƚǇ�ĂĐƟŽŶ�ŽĨ�ƚĞĐŚŶŽůŽŐǇ�ƵƐĞ�ŝŶ�ǁĂƚĞƌ�ůŝŌŝŶŐ�ďǇ�ƐŽůĂƌ�ƉĂŶĞůƐ͘

<ĞǇǁŽƌĚƐ͗� �ŐƌŝĐƵůƚƵƌĞ� ƉƌŽĚƵĐƟǀŝƚǇ͕ � �ůŝŵĂƚĞ� ĐŚĂŶŐĞ� ĂĚĂƉƚĂƟŽŶ͕�
dĞŵƉĞƌĂƚƵƌĞ�sĞŐĞƚĂƟŽŶ��ƌǇŶĞƐƐ�/ŶĚĞǆ�
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CCSM 002

ZĞƐƉŽŶƐĞ� ŽĨ� �ůŝŵĂƚĞ� �ŚĂŶŐĞ� ŽŶ� �ŶŶƵĂů� ZŝŶŐ� ŽĨ� >arix 
himaliaca͗����ĂƐĞ�̂ ƚƵĚǇ�ĨƌŽŵ�>ĂŶƚĂŶŐ�EĂƟŽŶĂů�WĂƌŬ͕�EĞƉĂů

^,�ZD/>��E�W�>1͕� �/D�>�<�^�Z/�W�h�z�>1͕��/E�^,�Z�:��,h:hϮ͕�
^�ZK:���^E�d3

1�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�,ĞƚĂƵĚĂ͕�EĞƉĂů 
2ZĞƐŽƵƌĐĞƐ�,ŝŵĂůĂǇĂ�&ŽƵŶĚĂƟŽŶ͕�>ĂůŝƚƉƵƌ 

ϯEĞƉĂů��ĐĂĚĞŵǇ�ŽĨ�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ͕�>ĂůŝƚƉƵƌ 

�ŵĂŝů͗�ƐŚĂƌŵŝůĂŶĞƉĂůϮϱΛŐŵĂŝů͘ ĐŽŵ

CůŝŵĂƚĞ�ĐŚĂŶŐĞ�ŝƐ�ƚŚĞ�ƐƚĂƟƐƟĐĂů�ĐŚĂŶŐĞ�ŽďƐĞƌǀĞĚ�ŝŶ�ĐůŝŵĂƟĐ�ǀĂƌŝĂďůĞƐ�
ĂŶĚ�ƚŚĂƚ�ƐƵƐƚĂŝŶƐ�ĨŽƌ�ůŽŶŐĞƌ�ƉĞƌŝŽĚ͘��Ɛ�ƚŚĞ�ŝŵƉƌŝŶƚƐ�ŽĨ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ�
ĂƌĞ� ŶŽƟĐĞĂďůǇ� ŽďƐĞƌǀĞĚ� ŝŶ� ƚŚĞ� ƚƌĞĞͲƌŝŶŐƐ͕� ĚĞŶĚƌŽĐůŝŵĂƚŽůŽŐǇ� ŚĂƐ�
ďĞĞŶ� Ă� ƌĞůŝĂďůĞ� ƚŽŽů� ƚŽ� ƵŶĚĞƌƐƚĂŶĚ� ƚŚĞ� ƉĂƐƚ� ĐůŝŵĂƚĞ͘� /Ŷ� � ƚŚŝƐ� � ƐƚƵĚǇ�
͕�Ă�ƚƌĞĞ�ĐŽƌĞ�ǁĂƐ�ĐŽůůĞĐƚĞĚ�ĂŶĚ��ĂŶĂůǇǌĞĚ��ƚŽ� �ŬŶŽǁ�ƚŚĞ�ƌĞƐƉŽŶƐĞ�ŽĨ�
ƚŚĞ� ĐůŝŵĂƚĞ� ĐŚĂŶŐĞ�ďǇ� ĂŶĂůǇǌŝŶŐ� ƚŚĞ� ƌŝŶŐͲŐƌŽǁƚŚ�ŽĨ� >Ăƌŝǆ� ŚŝŵĂůĂŝĐĂ�
ŝŶ� �ŚĂŶĚĂŶďĂƌŝͲ'ŽƐĂŝŬƵŶĚĂ� ĂƌĞĂ� ŝŶ� >ĂŶŐƚĂŶŐ� EĂƟŽŶĂů� WĂƌŬ͕� EĞƉĂů͘�
KƵƚ� ŽĨ� ϲϴ� ƚƌĞĞ� ĐŽƌĞƐ� ĐŽůůĞĐƚĞĚ͕� ϯϰ� ŚĞĂůƚŚǇ� ŽŶĞƐ�ǁĞƌĞ� ƵƐĞĚ� ĨŽƌ� ƚŚĞ�
ƐƚƵĚǇ͘� dŚĞ� ƐĂŵƉůĞƐ� ǁĞƌĞ� ĚƌŝĞĚ͕� ŵŽƵŶƚĞĚ� ĂŶĚ� ƐĂŶĚĞĚ͘� �ĂƟŶŐ� ĂŶĚ�
ŵĞĂƐƵƌĞŵĞŶƚ� ǁĂƐ� ĐĂƌƌŝĞĚ� ŽƵƚ� ƵƐŝŶŐ� ƐƚĞƌĞŽͲǌŽŽŵ� ŵŝĐƌŽƐĐŽƉĞ� ĂŶĚ�
>/Ed��͘� �K&��,�� ǁĂƐ� ƵƐĞĚ� ƚŽ� ĚĞƚĞĐƚ� ĞƌƌŽƌ� ŝŶ� ĚĂƟŶŐ͘�DĞĂŶ� ŝŶĚĞǆ�
ĐŚƌŽŶŽůŽŐǇ�ǁĞƌĞ�ĚĞǀĞůŽƉĞĚ�ƵƐŝŶŐ��Z^d�E͘�dƌĞĞ�ƌŝŶŐͲǁŝĚƚŚ�ĐŚƌŽŶŽůŽŐǇ�
ϵϯ� ǇĞĂƌƐ�ǁĂƐ�ĚĞǀĞůŽƉĞĚ�ĞǆƚĞŶĚŝŶŐ� ĨƌŽŵ�ϭϵϮϲ� ƚŽ� ϮϬϭϴ���͘� �ůŝŵĂƟĐ�
ĚĂƚĂ�ŽĨ�ŶĞĂƌďǇ�ƐƚĂƟŽŶ�;�ŚƵŶĐŚĞͿ�ǁĂƐ�ŽďƚĂŝŶĞĚ͘�/ƚƐ�ĂŶĂůǇƐŝƐ�ƐŚŽǁĞĚ�ĂŶ�
ŝŶĐƌĞĂƐŝŶŐ�ƚƌĞŶĚ�ŽĨ�ƌĂŝŶĨĂůů�ĂŶĚ�ƚĞŵƉĞƌĂƚƵƌĞ͘�:ƵůǇ�ƌĞĐĞŝǀĞĚ�ƚŚĞ�ŚŝŐŚĞƐƚ�
ƌĂŝŶĨĂůů�ǁŚŝůĞ�EŽǀĞŵďĞƌ�ĂŶĚ��ĞĐĞŵďĞƌ�ǁĞƌĞ�ƚŚĞ�ĚƌŝĞƐƚ͘�:ƵŶĞ�ǁĂƐ�ƚŚĞ�
ǁĂƌŵĞƐƚ�ŵŽŶƚŚ�ǁŚĞƌĞĂƐ� :ĂŶƵĂƌǇ�ǁĂƐ� ƚŚĞ� ĐŽůĚĞƐƚ� ŽŶĞ͘� dŚĞ� ŐƌŽǁƚŚ�
ŽĨ�>͘�ŚŝŵĂůĂŝĐĂ�ǁĂƐ� ĨĂǀŽƌĞĚ�ďǇ� ƚŚĞ� ƌĂŝŶĨĂůů� ĂŶĚ� ƚĞŵƉĞƌĂƚƵƌĞ�ŽĨ�ƉƌĞͲ
ŵŽŶƐŽŽŶ�ĂŶĚ�ŵŽŶƐŽŽŶ�ƐĞĂƐŽŶ͘��Ƶƚ� � ƚŚĞ�ĂƵƚƵŵŶ�ĐůŝŵĂƟĐ�ĐŽŶĚŝƟŽŶ�
ƐĞĞŵĞĚ� ƚŽ� ĐƌĞĂƚĞ� ƐƚƌĞƐƐ� ŽŶ� ƚŚĞ� ŐƌŽǁƚŚ͘� :ƵŶĞ� ŚĂĚ� Ă� ƐƚƌŽŶŐ� ƉŽƐŝƟǀĞ�
ĐŽƌƌĞůĂƟŽŶ�ǁŝƚŚ�ƚĞŵƉĞƌĂƚƵƌĞ�ǁŚŝůĞ�ƉƌĞĐŝƉŝƚĂƟŽŶ�ŚĂĚ�ƐƚƌŽŶŐ�ƉŽƐŝƟǀĞ�
ĐŽƌƌĞůĂƟŽŶ�ŐƌŽǁƚŚ�ŽĨ�>͘�ŚŝŵĂůĂŝĐĂ�ƉĂƌƟĐƵůĂƌůǇ�ŝŶ�ƚŚĞ�ŵŽŶƚŚƐ�ŽĨ��Ɖƌŝů͕�
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:ƵŶĞ͕� �ƵŐƵƐƚ� ĂŶĚ� DĂǇ͘� dŚŝƐ� ƐŚŽǁƐ� ƚŚĂƚ� ŇƵĐƚƵĂƟŽŶ� ŝŶ� ĂŶǇ� ĐůŝŵĂƟĐ�
ĐŽŶĚŝƟŽŶ� ŝŶ� ƚŚĞƐĞ�ŵŽŶƚŚƐ�ǁŝůů� ĐŚĂŶŐĞ� ƚŚĞ�ŐƌŽǁƚŚ�ƉĂƩĞƌŶ�ŽĨ� ƚŚĞ�>͘�
ŚŝŵĂůĂŝĐĂ͘�

<ĞǇǁŽƌĚƐ͗� �ůŝŵĂƚĞ� ĐŚĂŶŐĞ͕� �ĞŶĚƌŽĐůŝŵĂƚŽůŽŐǇ͕ � dƌĞĞͲƌŝŶŐ� ǁŝĚƚŚ�
ĐŚƌŽŶŽůŽŐǇ͕ �DŽŶƐŽŽŶ

CCSM 003

�ƌŽƉ� zŝĞůĚ� ĂŶĚ� &ŽŽĚ� ^ĞĐƵƌŝƚǇ� ƵŶĚĞƌ� �ůŝŵĂƚĞ� �ŚĂŶŐĞ�
^ĐĞŶĂƌŝŽ�ŝŶ�<ĂŝůĂůŝ͕�tĞƐƚĞƌŶ�EĞƉĂů

d�<�E�Z��^/E',��/Z*1͕�h::�>�d/t�Z/1͕�^,/s���,�E�Z���,�<�>1͕�
�/E�^,�Z�:��,h:hϮ

1�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�ZĂŵƉƵƌ͕ ��ŚŝƚǁĂŶ 
2ZĞƐŽƵƌĐĞƐ�,ŝŵĂůĂǇĂ�&ŽƵŶĚĂƟŽŶ͕�>ĂůŝƚƉƵƌ 

�ŵĂŝů͗�ƚĞŬĞŶĂǇĞƌϭϵϵϰΛŐŵĂŝů͘ĐŽŵ

CůŝŵĂƚĞ�ĐŚĂŶŐĞ� ŝƐ�Ă� ƚŚƌĞĂƚ�ŵƵůƟƉůŝĞƌ�ŽĨ� ĨŽŽĚ�ƐĞĐƵƌŝƚǇ͘� /Ŷ�EĞƉĂů͕� ƚŚĞ�
ŵĂũŽƌŝƚǇ� ŽĨ� ŝƚƐ� ĨĂƌŵ� ŚŽƵƐĞŚŽůĚƐ� ĂƌĞ� ĐůŝŵĂƚĞ� ǀƵůŶĞƌĂďůĞ� ĚƵĞ� ƚŽ� ƚŚĞ�
ƉƌĞǀĂůĞŶƚ�ƌĂŝŶͲĨĞĚ�ĂŶĚ�ƐƵďƐŝƐƚĞŶĐĞ�ĂŐƌŝĐƵůƚƵƌĞ͘�dŚŝƐ�ƐƚƵĚǇ�ŝŶǀĞƐƟŐĂƚĞƐ�
ƚŚĞ� ĐůŝŵĂƚĞ� ĐŚĂŶŐĞ� ŝŵƉĂĐƚƐ� ŽŶ� ĐƌŽƉ� ǇŝĞůĚƐ� ĂŶĚ� ĨŽŽĚ� ƐĞĐƵƌŝƚǇ� ŝŶ�
<ĂŝůĂůŝ��ŝƐƚƌŝĐƚ͕�ǁĞƐƚĞƌŶ�EĞƉĂů͘���ŵƵůƟǀĂƌŝĂƚĞ� ƌĞŐƌĞƐƐŝŽŶ�ŵŽĚĞů�ǁĂƐ�
ƵƐĞĚ���ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�ĐƌŽƉ�ǇŝĞůĚ�ƌĞůĂƟŽŶƐŚŝƉ�ǁŝƚŚ�ĐůŝŵĂƚĞ�ǀĂƌŝĂďůĞƐ͘�dŚĞ�
ĚĞƚƌĞŶĚĞĚ�ŽďƐĞƌǀĞĚ�ĂŶŶƵĂů�ĐƌŽƉ�ǇŝĞůĚ�ǁĂƐ�ƌĞŐƌĞƐƐĞĚ�ǁŝƚŚ�ƌĞƐƉĞĐƟǀĞ�
ƐĞĂƐŽŶĂů� ƚĞŵƉĞƌĂƚƵƌĞ� ĂŶĚ� ƌĂŝŶĨĂůů� ĂŶĚ� ƚŚĞŝƌ� ĚĞǀŝĂƟŽŶƐ� ǁŝƚŚŝŶ� ƚŚĞ�
ŐƌŽǁŝŶŐ�ƐĞĂƐŽŶ͘���ƌŝƐĞ�ŝŶ�ƚŚĞ�ƐĞĂƐŽŶĂů�ŵĂǆŝŵƵŵ�ƚĞŵƉĞƌĂƚƵƌĞ�ƐŚŽǁĞĚ�
Ă�ƐŝŐŶŝĮĐĂŶƚ�ƉŽƐŝƟǀĞ�ĞīĞĐƚ� ;Ϭ͘ϴϵϳϲϳDƚͬŚĂͿ�ŽŶ�ƉŽƚĂƚŽ�ǇŝĞůĚ͕�ǁŚŝůĞ�Ă�
ƌŝƐĞ�ŝŶ�ƚŚĞ�ŵŝŶŝŵƵŵ�ƚĞŵƉĞƌĂƚƵƌĞ�ƐŚŽǁĞĚ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ŶĞŐĂƟǀĞ�ĞīĞĐƚ�
;ͲϬ͘ϲϰϴϴϵ�DƚͬŚĂͿ͘�WĂĚĚǇ͕ �ŵĂŝǌĞ͕�ĂŶĚ�ǁŚĞĂƚ�ǇŝĞůĚƐ�ǁĞƌĞ�ĂůƐŽ�ĂīĞĐƚĞĚ�
ďǇ�ĐůŝŵĂƚĞ�ǀĂƌŝĂďůĞƐ͘�&ŝǀĞ�ŚǇƉŽƚŚĞƟĐĂů�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ�ƐĐĞŶĂƌŝŽƐ�ǁĞƌĞ�
ĐŽŶƐŝĚĞƌĞĚ�ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�ĞīĞĐƚƐ�ŽĨ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ�ŽŶ�ĨŽŽĚ�ĂǀĂŝůĂďŝůŝƚǇ�
ĂŶĚ� ĨŽŽĚ� ďĂůĂŶĐĞ͘� dŚĞ� ƐĐĞŶĂƌŝŽƐ� ǁĞƌĞ� ĂǀĞƌĂŐĞ� ƐĞĂƐŽŶĂů� ŵĂǆŝŵƵŵ�
ƚĞŵƉĞƌĂƚƵƌĞ�ƌŝƐĞ�ďǇ�ϮΣ�͕�ĂǀĞƌĂŐĞ�ƐĞĂƐŽŶĂů�ŵŝŶŝŵƵŵ�ƚĞŵƉĞƌĂƚƵƌĞ�ƌŝƐĞ�
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ďǇ�ϮΣ�͕�ĂǀĞƌĂŐĞ�ƐĞĂƐŽŶĂů�ŵĂǆŝŵƵŵ�ĂŶĚ�ŵŝŶŝŵƵŵ�ƚĞŵƉĞƌĂƚƵƌĞ�ƌŝƐĞ�ďǇ�
ϮΣ�͕�ĂǀĞƌĂŐĞ�ƐĞĂƐŽŶĂů�ŵĂǆŝŵƵŵ�ĂŶĚ�ŵŝŶŝŵƵŵ�ƚĞŵƉĞƌĂƚƵƌĞ� ƌŝƐĞ�ďǇ�
ϮΣ��ĂůŽŶŐ�ǁŝƚŚ�ϭϬй�ƌĂŝŶĨĂůů�ŝŶĐƌĞĂƐĞ͕�ĂŶĚ�ĂǀĞƌĂŐĞ�ƐĞĂƐŽŶĂů�ŵĂǆŝŵƵŵ�
ĂŶĚ� ŵŝŶŝŵƵŵ� ƚĞŵƉĞƌĂƚƵƌĞ� ƌŝƐĞ� ďǇ� ϮΣ�� ĂůŽŶŐ� ǁŝƚŚ� ϭϬй� ƌĂŝŶĨĂůů�
ƌĞĚƵĐƟŽŶ͘�hŶĚĞƌ�ƚŚĞ�ĚŝīĞƌĞŶƚ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ�ƐĐĞŶĂƌŝŽƐ͕�ƉĂĚĚǇ�ĂŶĚ�
ŵĂŝǌĞ�ƉƌŽĚƵĐƟŽŶ�ǁĂƐ� ůŝŬĞůǇ� ƚŽ�ĚĞĐƌĞĂƐĞ͕�ǁŚŝĐŚ�ǁŽƵůĚ� ƚŚƌĞĂƚĞŶ� ƚŚĞ�
ĚŝƐƚƌŝĐƚ�ĨŽŽĚ�ƐƵƉƉůǇ�ĂŶĚ�ĨŽŽĚ�ďĂůĂŶĐĞ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞ�ĐŚĂŶŐŝŶŐ�ƐĐĞŶĂƌŝŽ�
ǁŽƵůĚ�ďĞŶĞĮƚ�ǁŚĞĂƚ�ƉƌŽĚƵĐƟŽŶ�ƚŚĂƚ�ǁŽƵůĚ�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ĚŝƐƚƌŝĐƚ�ĨŽŽĚ�
ĂǀĂŝůĂďŝůŝƚǇ�ĂŶĚ�ĨŽŽĚ�ďĂůĂŶĐĞ͘

<ĞǇ�ǁŽƌĚƐ͗��ůŝŵĂƚĞ�ĐŚĂŶŐĞ͕��ƌŽƉ�ǇŝĞůĚ͕�&ŽŽĚ�ĂǀĂŝůĂďŝůŝƚǇ͕ �&ŽŽĚ�ďĂůĂŶĐĞ͕�
DƵůƟǀĂƌŝĂƚĞ�ƌĞŐƌĞƐƐŝŽŶ

CCSM 004

/ŵƉŽƌƚĂŶĐĞ�ŽĨ�dƌĞĞ�KƵƚƐŝĚĞ�ŽĨ�&ŽƌĞƐƚ�;dK&Ϳ�ĨŽƌ�/ŵŵĞĚŝĂƚĞ�
&ůŽŽĚ�ZĞƐƉŽŶƐĞͬZĞĐŽǀĞƌ

,�D�,�E�Z��D�,�dKΎϭ͕Ϯ͕���>Z�D��,�dd�Ϯ

1�ŝǀŝƐŝŽŶ�&ŽƌĞƐƚ�KĸĐĞ͕�^ŝŶĚŚƵƉĂůĐŚŽǁŬ
2�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕��ŚŝƚĂǁĂŶ

�ŵĂŝů͗��ŚĐŵĂŚĂƚŽϭϬϭΛŐŵĂŝů͘ĐŽŵ
&ůŽŽĚ�ŽĨ��ƵŐƵƐƚ�ϮϬϭϳ�ƐĞǀĞƌĞůǇ�ĂīĞĐƚĞĚ�ƚŽ�ƚŚĞ�ŵŽƐƚ�ƉŽƉƵůĂƟŽŶ�ŽĨ�EĞƉĂů�
ĐĂƵƐŝŶŐ�ĂďŽƵƚ�ϭϯϱ�ƉĞŽƉůĞ�ŬŝůůĞĚ͕�ŶĞĂƌůǇ�ϯϬ�ƉĞŽƉůĞ�ĚŝƐĂƉƉĞĂƌĞĚ͕�ĂŶŽƚŚĞƌ�
ϰϭ�ƉĞŽƉůĞ�ǁŽƵŶĚĞĚ͕�ĂŶĚ�ŚƵŐĞ�ƉƌŽƉĞƌƚǇ�ůŽƐƐ�ŽĨ�ϳϵϴϭϮ�ƉƌŝǀĂƚĞ�ŚŽƵƐĞƐ�
ĐŽŵƉůĞƚĞůǇ�ĚĞƐƚƌŽǇĞĚ�ĂŶĚ�ĂŶŽƚŚĞƌ�ϭϬϰϰϮϱ�ŚŽƵƐĞƐ�ƉĂƌƟĂůůǇ�ĚĞƐƚƌŽǇĞĚ͘�
&Žƌ�ĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�ŝŵŵĞĚŝĂƚĞ�ƐŚĞůƚĞƌ�ĂŌĞƌ�ŇŽŽĚ͕�ƉĞŽƉůĞ�ƵƐĞĚ�ǀĂƌŝŽƵƐ�
ĨŽƌŵƐ� ŽĨ� ƟŵďĞƌ� ŝŶĐůƵĚŝŶŐ� ďĂŵďŽŽ� ĂŶĚ� � ƉŽůĞƐ� � ŽĨ� � ĞĂƐŝůǇ� � ĂǀĂŝůĂďůĞ�
ƚƌĞĞƐ͘�dƌĞĞƐ�ŽƵƚƐŝĚĞ�ŽĨ�ĨŽƌĞƐƚ�;dK&Ϳ�ǁĞƌĞ�Ă�ŵĂũŽƌ�ƐŽƵƌĐĞ�ŽĨ�ƟŵďĞƌ�ĨŽƌ�
ĐŽŶƐƚƌƵĐƟŽŶ�ŽĨ�ŚŽƵƐĞƐͬƐŚĞůƚĞƌ�ĨŽƌ�ďŽƚŚ�ŚƵŵĂŶƐ�ĂŶĚ�ĐĂƩůĞ͘�dŚĞƌĞĨŽƌĞ͕�
ƚŚŝƐ�ƐƚƵĚǇ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�>ŽŚĂƌƉĂƟ�DƵŶŝĐŝƉĂůŝƚǇ�ǁĂƌĚ�ŶƵŵďĞƌ�ϱ�ŽĨ�
DĂŚŽƩĂƌŝ��ŝƐƚƌŝĐƚ�ŽŶ� ƚŚĞ�ďĂƐŝƐ�ŽĨ�ƉƵƌƉŽƐŝǀĞ� ƐĂŵƉůŝŶŐ� ƚŽ�ĂŶĂůǇƐĞ� ƚŚĞ�
ŝŵƉŽƌƚĂŶĐĞ� ŽĨ� dK&� ĨŽƌ� ŝŵŵĞĚŝĂƚĞ� ŇŽŽĚ� ƌĞƐƉŽŶƐĞ͘� ,ŽƵƐĞŚŽůĚƐ�ǁĞƌĞ�
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ƐĞůĞĐƚĞĚ�ƌĂŶĚŽŵůǇ�ĨƌŽŵ��Ăůŝƚ�ĂŶĚ�DƵƐĂŚĂƌ�ĐŽŵŵƵŶŝƟĞƐ͘�WĂƌƟĐŝƉĂƚŽƌǇ�
ƌƵƌĂů� ĂƉƉƌĂŝƐĂů� ŝŶĐůƵĚŝŶŐ� ĨŽĐƵƐ� ŐƌŽƵƉ� ĚŝƐĐƵƐƐŝŽŶƐ͕� ƐĞŵŝͲƐƚƌƵĐƚƵƌĞĚ�
ŝŶƚĞƌǀŝĞǁƐ� ĂŶĚ� ĨŽƌŵĂů� ĂŶĚ� ŝŶĨŽƌŵĂů� ŵĞĞƟŶŐƐ� ǁĞƌĞ� ĐĂƌƌŝĞĚ� ŽƵƚ� ƚŽ�
ĞǆƉůŽƌĞ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�dK&͘ �dŚŝƐ�ƐƚƵĚǇ�ĨŽƵŶĚ�ƚŚĂƚ�ŵŽƌĞ�ƚŚĂŶ�ϲϬй�
ŽĨ�ƚŚĞ�ŚŽƵƐĞŚŽůĚ�ŚĂǀĞ�ƚƌĞĞƐ�ŝŶ�ƚŚĞŝƌ�ŽǁŶ�ůĂŶĚ�ǁŚĞƌĞ�ƐƉĞĐŝĞƐ�ƐƵĐŚ�ĂƐ�
^ŝƐƐŽŽ�;�ĂůďĞƌŐŝĂ�ƐŝƐƐŽŽͿ͕�DĂƐĂůĂ�;�ƵĐĂůǇƉƚƵƐ�^W͘ Ϳ͕�DĂŶŐŽ�;DĂŶŐŝĨĞƌĂ�
ŝŶĚŝĐĂͿ� ĂŶĚ� �ĂŵďŽŽ� ;�ŽŵďĂǆ� ĐĞŝďĂͿ� ĂƌĞ� ĐŽŵŵŽŶ͘� �ŵŽŶŐ� ƐƵƌǀĞǇĞĚ�
ŚŽƵƐĞŚŽůĚƐ͕�ϭϱй�ƌĞƐƉŽŶĚĞŶƚƐ�ƌĞƉŽƌƚĞĚ�ƚŚĂƚ�ƚŚĞǇ�ƵƐĞĚ�^ŝƐƐŽŽ��ĂŶĚ�ϳй�
ƌĞƐƉŽŶĚĞŶƚƐ�DĂƐĂůĂ�ĨŽƌ�ƉŝůůĂƌƐ�;ŬŚĂďĂͿ�ƚŽ�ĚĞǀĞůŽƉ�ƚĞŵƉŽƌĂƌǇ�ŚŽƵƐĞƐ͕�
ǁŚĞƌĞĂƐ�ďĂŵďŽŽ�ǁĂƐ�ƵƐĞĚ�ĨŽƌ�Ăůů�ŬŝŶĚƐ�ŽĨ��ƉŽůĞƐ��ŝŶ��ŵŽƌĞ�ƚŚĂŶ�ϳϱй�ŽĨ�
ƚĞŵƉŽƌĂƌǇ�ŚŽƵƐĞƐ͘��ĂŵďŽŽ�ǁĂƐ�ĞǆƚƌĂĐƚĞĚ�ĨƌŽŵ�ƚŚĞŝƌ�ŶĞŝŐŚďŽƌ Ɛ͛�ůĂŶĚ͘�
KƵƚ�ŽĨ�ϳϱй�ƐĂŵƉůĞĚ�ŚŽƵƐĞŚŽůĚƐ͕�ϭϱ�й�ƌĞƐƉŽŶĚĞŶƚƐ�ďŽƵŐŚƚ�ǁŚĞƌĞĂƐ�
ϲϬй� ƌĞƐƉŽŶĚĞŶƚƐ� ǁĞƌĞ� ƐƵƉƉŽƌƚĞĚ� ďǇ� ƚŚĞ� ŚĞůƉŝŶŐ� ŚĂŶĚƐ͘� �ĂŵďŽŽ͕�
^ŝƐƐŽŽ� ĂŶĚ�DĂƐĂůĂ�ǁĞƌĞ� ĞŝƚŚĞƌ� � ĞǆƚƌĂĐƚĞĚ� � ĨƌŽŵ� � ƚŚĞŝƌ� ŽǁŶ� ůĂŶĚ� Žƌ�
ĨƌŽŵ�ŶĞŝŐŚďŽƵƌ Ɛ͛�ůĂŶĚ͘�/ƚ�ĐŽƵůĚ�ŶŽƚ�ďĞ�ĚƌĂǁŶ�ĂŶǇ�ƐƚĂƟƐƟĐĂů�ĐŽŶĐůƵƐŝŽŶ�
ŝŶ� ƚŚĞ� ĐŚŽŝĐĞ�ŽĨ� ƐƉĞĐŝĞƐ� ƚŽ� ĐŽŶƐƚƌƵĐƚ� ƚĞŵƉŽƌĂƌŝůǇ� ĂŵŽŶŐ�ŚŽƵƐĞŚŽůĚƐ�
ŝŶ� ĚŝīĞƌĞŶƚ� ǁĞĂůƚŚ� ĐĂƚĞŐŽƌŝĞƐ͘� dƌĞĞƐ� ŽƵƚƐŝĚĞ� ĨŽƌĞƐƚƐ͕� ƚŽŐĞƚŚĞƌ� ǁŝƚŚ�
ĨŽƌĞƐƚƐ�ĂŶĚ�ŽƚŚĞƌ�ǁŽŽĚůĂŶĚƐ͕�ƉůĂǇ�ĂŶ�ĞƐƐĞŶƟĂů�ƌŽůĞ�ŝŶ�ƐŽůǀŝŶŐ�ŝŵƉŽƌƚĂŶƚ�
ƉƌŽďůĞŵƐ�ŽĨ�ƌƵƌĂů�ĂŶĚ�ƵƌďĂŶ�ƉŽƉƵůĂƟŽŶƐ͘�WĞŽƉůĞ͕�ŚŽǁĞǀĞƌ͕ �ĂƌĞ�ŶŽƚ�ĨƵůůǇ�
ďĞŶĞĮƟŶŐ�ĨƌŽŵ�ƚŚĞƐĞ�ŝŵƉŽƌƚĂŶƚ��ƌŽůĞƐ͕�ďĞĐĂƵƐĞ�ƚƌĞĞƐ�ŽƵƚƐŝĚĞ�ĨŽƌĞƐƚƐ�
ĂƌĞ� ŶĞŝƚŚĞƌ� ǁĞůůͲƉĞƌĐĞŝǀĞĚ� ŶŽƌ� ǁĞůůͲĚŽĐƵŵĞŶƚĞĚ͕� ĂŶĚ� ƌĞĐĞŝǀĞ� ůŝƩůĞ�
ĂƩĞŶƟŽŶ�ŝŶ�ƚŚĞ�ĨŽƌŵƵůĂƟŽŶ�ŽĨ�ŶĂƟŽŶĂů�ĨŽƌĞƐƚƌǇ�ƉŽůŝĐǇ�ĂŶĚ�ƉůĂŶŶŝŶŐ͘
 

<ĞǇ�ǁŽƌĚƐ͗�dƌĞĞƐ�ŽƵƚƐŝĚĞ�ĨŽƌĞƐƚ͕�&ůŽŽĚ͕�ZĞĐŽǀĞƌǇ͕ �dĞŵƉŽƌĂƌǇ�ƐŚĞůƚĞƌ

CCSM 005

tŽŵĞŶ� ŝŶ� DŝĐƌŽ� �ŶƚƌĞƉƌĞŶĞƵƌƐŚŝƉ͗� KƉƉŽƌƚƵŶŝƟĞƐ� ĂŶĚ�
�ŚĂůůĞŶŐĞƐ�ŽĨ�tŽŵĞŶ��ŶƚƌĞƉƌĞŶĞƵƌƐ�ŝŶ�,ĞƚĂƵĚĂ

^,�^,/�',�>�E

DŝĚͲtĞƐƚĞƌŶ�hŶŝǀĞƌƐŝƚǇ͕�EĂǇĂďĂƚŽ͕�>ĂůŝƚƉƵƌ
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/ŶĐƌĞĂƐŝŶŐ�ŶƵŵďĞƌ�ŽĨ�ǁŽŵĞŶ�ĂƌĞ�ĨŽƵŶĚ�ƚŽ�ďĞ�ĞŶƌŽůůŝŶŐ�ŝŶ�ƚŚĞ�ďƵƐŝŶĞƐƐ�
ƐĞĐƚŽƌ�ĞǀĞƌǇ�ĚĂǇ͘�,ŽǁĞǀĞƌ͕ �ǁŚĂƚ�ĐŽŶƚƌŝďƵƚĞƐ�ƚŽ�ƚŚĞŝƌ�ƐƵƐƚĂŝŶĂďŝůŝƚǇ�Žƌ�
ůĂĐŬ�ŽĨ�ŝƚ�ŝƐ�ŶŽƚ�ǁĞůů�ƵŶĚĞƌƐƚŽŽĚ͘�dĂŬŝŶŐ�,ĞƚĂƵĚĂ�̂ ƵďͲŵĞƚƌŽƉŽůŝƚĂŶ��ŝƚǇ�
ĂƐ�Ă�ĐĂƐĞ͕�ƚŚŝƐ�ƐƚƵĚǇ�ƚƌŝĞĚ�ƚŽ�ĞǆƉůŽƌĞ�ƚŚĞ�ŵĂũŽƌ�ďƵƐŝŶĞƐƐ�ƐĞĐƚŽƌƐ�ƚŚĂƚ�
ǁŽŵĞŶ�ǁĞƌĞ�ŝŶǀŽůǀĞĚ�ŝŶ͖�ƚŚĞŝƌ�ŵŽƟǀĂƟŽŶ�ĨĂĐƚŽƌƐ�ĂŶĚ�ŽƉƉŽƌƚƵŶŝƟĞƐ͖�
ŬĞǇ�ĐŚĂůůĞŶŐĞƐ�ĨŽƌ�ƐƵƐƚĂŝŶĂďŝůŝƚǇ͖�ĂŶĚ�ƚŚĞ�ƌŽůĞ�ŽĨ�ĚŝīĞƌĞŶƚ�ƐƚĂŬĞŚŽůĚĞƌƐ�
ŝŶĐůƵĚŝŶŐ� ĨĂŵŝůǇ͕ � ĮŶĂŶĐŝĂů� ŝŶƐƟƚƵƟŽŶƐ͕� ŐŽǀĞƌŶŵĞŶƚ� ĂŶĚ� ŶŽŶͲ
ŐŽǀĞƌŶŵĞŶƚ� ŽƌŐĂŶŝǌĂƟŽŶƐ͘� dŚŝƐ� ƐƚƵĚǇ� ĐŽŶĚƵĐƚĞĚ� ƚŚĞ� ƋƵĞƐƟŽŶŶĂŝƌĞ�
ƐƵƌǀĞǇƐ�ǁŝƚŚ�ǁŽŵĞŶ�ĞŶƚƌĞƉƌĞŶĞƵƌƐ͕�ŬĞǇ� ƐƚĂŬĞŚŽůĚĞƌƐ�ĂŶĚ� ƌĞǀŝĞǁĞĚ�
ƐĞĐŽŶĚĂƌǇ�ĚĂƚĂ͘�/ƚ�ǁĂƐ�ĨŽƵŶĚ�ƚŚĂƚ�ǁŽŵĞŶ�ŵŝĐƌŽ�ĞŶƚƌĞƉƌĞŶĞƵƌƐ�ǁĞƌĞ�
ƉůĂǇŝŶŐ�Ă�ƐŝŐŶŝĮĐĂŶƚůǇ�ŝŵƉŽƌƚĂŶƚ�ƌŽůĞ�ŝŶ�ĨĂŵŝůǇ�ŝŶĐŽŵĞ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�
ĨĂŵŝůǇ� ƐƵƉƉŽƌƚ͕� ƐĞůĨͲĐŽŶĮĚĞŶĐĞ͕� ƌĞůĞǀĂŶƚ� ƐŬŝůů� ĂŶĚ� � ŬŶŽǁůĞĚŐĞ͕��
ĂĐĐĞƐƐ�ƚŽ�ĮŶĂŶĐŝĂů�ƐĞƌǀŝĐĞƐ͕�ĂŶĚ�ƐƵƉƉŽƌƚ�ĨƌŽŵ�ŐŽǀĞƌŶŵĞŶƚ�ĂŶĚ�ŶŽŶͲ�
ŐŽǀĞƌŶŵĞŶƚĂů� ŽƌŐĂŶŝǌĂƟŽŶƐ� ǁĞƌĞ� ĨŽƵŶĚ� ƚŽ� ŚĂǀĞ� ƐƚƌŽŶŐ� ďĞĂƌŝŶŐ� ŽŶ�
ƚŚĞ�ƐƚĂƌƚͲƵƉ͕�ƐƵĐĐĞƐƐ�ĂŶĚ�ƐƵƐƚĂŝŶĂďŝůŝƚǇ�ŽĨ�ďƵƐŝŶĞƐƐĞƐ�ƌƵŶ�ďǇ�ǁŽŵĞŶ͘�
,ŽǁĞǀĞƌ͕ �ĐĂƉĂĐŝƚǇ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ǁŽŵĞŶ�ƚŽ�ŵĂŬĞ�ŝŶĨŽƌŵĞĚ�ĚĞĐŝƐŝŽŶƐ͕�
ƐŝŵƉůŝĨǇ�ƉƌŽĐĞĚƵƌĞƐ�ĂŶĚ�ŝŵƉůĞŵĞŶƚ�ƌĞůĞǀĂŶƚ�ƉŽůŝĐŝĞƐ�ŬĞĞƉŝŶŐ�ǁŽŵĞŶ�
ĞŶƚƌĞƉƌĞŶĞƵƌƐ�Ăƚ�ƚŚĞ�ĐĞŶƚƌĞ�ĂƌĞ�ĞƐƐĞŶƟĂů�ĨŽƌ�ƚŚĞŝƌ�ďĞƩĞƌŵĞŶƚ͘

<ĞǇǁŽƌĚƐ͗�tŽŵĞŶ�ĞŶƚƌĞƉƌĞŶĞƵƌ͕ �^ƵƐƚĂŝŶĂďůĞ�ďƵƐŝŶĞƐƐ͕�DĂƌŬĞƚ

CCSM 006#

WƌĞǀĞŶƟŽŶ�ŽĨ��ŽŽŶŽƟĐ�^ǁŝŶĞ�/ŶŇƵĞŶǌĂ�sŝƌĂů� /ŶĨĞĐƟŽŶ�ďǇ�
�ĞǀĞůŽƉŵĞŶƚ� ŽĨ� sĂƌŝŽƵƐ� EĂŶŽƉĂƌƟĐůĞ� �ĂƐĞĚ� /ŶŇƵĞŶǌĂ�
sĂĐĐŝŶĞƐ

h�����WKh��>1

/ŶƐƟƚƵƚĞ�ŽĨ��ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ��ŶŝŵĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�
^ŝĚĚŚĂƌƚŚĂŶĂŐĂƌ�Ͳϭ͕�ZƵƉĂŶĚĞŚŝ͕�EĞƉĂů 
�ŵĂŝů͗�ƉŽƵĚĞůƵĚĚĂďϭϱΛŐŵĂŝů͘ĐŽŵ

�>/D�d���,�E'�ͬ^K�/K>K'z��E��,hD�E/d/�^ͬD��/��>��E��,��>d,�^�/�E��
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^ǁŝŶĞ�ŝŶŇƵĞŶǌĂ�ŝƐ�Ă�ƌĂƉŝĚůǇ�ƐƉƌĞĂĚŝŶŐ͕�ŚŝŐŚůǇ�ĐŽŶƚĂŐŝŽƵƐ͕�ǌŽŽŶŽƟĐ�ǀŝƌĂů�
ĚŝƐĞĂƐĞ�ŽĨ�ƉŝŐ�ĐĂƵƐĞĚ�ďǇ�ƚǇƉĞ���/ŶŇƵĞŶǌĂ�ǀŝƌƵƐ�ŽĨ�KƌƚŚŽŵǇǆŽǀŝƌŝĚĂĞ͘�
ZĞĐĞŶƚůǇ͕ �,ϭEϭ͕�,ϭEϮ͕�,ϯEϮ�ĂŶĚ�,ϯEϭ�ƐƵďƚǇƉĞƐ�ŽĨ�/ŶŇƵĞŶǌĂ����sŝƌƵƐ�
ĂƌĞ�ĞŶĚĞŵŝĐ� ŝŶ� ƚŚĞ� ƐǁŝŶĞ�ƉŽƉƵůĂƟŽŶ�ǁŽƌůĚǁŝĚĞ͘��ŶŽƌŵŽƵƐ�ŐĞŶĞƟĐ�
ǀĂƌŝĂďŝůŝƚǇ�ŝŶ�/ŶŇƵĞŶǌĂ�sŝƌƵƐ�ĚƵĞ�ƚŽ�ĂŶƟŐĞŶŝĐ�ĚƌŝŌ�ĂŶĚ�ĂŶƟŐĞŶŝĐ�ƐŚŝŌ�
ƌĞƐƵůƚƐ� ŝŶ� ŶŽǀĞů� ƌĞĂƐƐŽƌƚŵĞŶƚ� ŽĨ� ǀŝƌƵƐĞƐ� ŝŶ� ƚŚĞ� ƌĞƐƉŝƌĂƚŽƌǇ� ƚƌĂĐƚ� ŽĨ�
ƐǁŝŶĞ� ƚŚĂƚ�ĐĂŶ� ŝŶĨĞĐƚ�ŚƵŵĂŶƐ͘�ZĂƉŝĚ�ĞǀŽůƵƟŽŶ�ĂŶĚ�ŵƵƚĂƟŽŶ� ŝŶ� ƚŚĞ�
ŝŶŇƵĞŶǌĂ�ǀŝƌƵƐ�ĐĂƵƐĞƐ�ƌĞĚƵĐƟŽŶ�ŝŶ�ĞĸĐĂĐǇ�ŽĨ�ƚŚĞ�ǀĂĐĐŝŶĞ�ĂŶĚ�ĨƵƌƚŚĞƌ�
ŝŶĐƌĞĂƐĞƐ�ĐŚĂůůĞŶŐĞƐ�ĨŽƌ�ƉƌĞǀĞŶƟŽŶ�ĂŶĚ�ĐŽŶƚƌŽů�ŽĨ�ĚŝƐĞĂƐĞ͘�KŶĞ�ŶŽǀĞů�
ĂƉƉƌŽĂĐŚ�ƚŽ�ŝŵƉƌŽǀĞ�ǀĂĐĐŝŶĞ�ĞĸĐĂĐǇ�ŝƐ�ƵƐĞ�ŽĨ�ǀĂƌŝŽƵƐ�ŶĂŶŽƉĂƌƟĐůĞƐ�ŝŶ�
ǀĂĐĐŝŶĞ�ĚĞůŝǀĞƌǇ͘�dŚŝƐ�ƉŽƐƚĞƌ�ŽƵƚůŝŶĞƐ�ƚŚĞ�ƉƌŽŐƌĞƐƐŝǀĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�
ǀĂƌŝŽƵƐ�ŶĂŶŽƉĂƌƟĐůĞ�ďĂƐĞĚ�^ǁŝŶĞ�/ŶŇƵĞŶǌĂ�sĂĐĐŝŶĞ͕�ŝŶĐůƵĚŝŶŐ��ǁŚĂƚ��
ƚŚĞǇ�ĂƌĞ�͕ �ǁŚǇ�ƚŚĞǇ�ĂƌĞ�ƵƐĞĚ�ĂŶĚ�ǁŚĂƚ�ŝƐ�ŬŶŽǁŶ�ĂďŽƵƚ�ƚŚĞŝƌ�ŵĞĐŚĂŶŝƐŵ��
ŽĨ� ĂĐƟŽŶ� ƚŽ� ŝŶĚƵĐĞ� ŝŵŵƵŶĞ� ƌĞƐƉŽŶƐĞ� ĂŐĂŝŶƐƚ� ǀŝƌĂů� ŝŶĨĞĐƟŽŶ� ŝŶ� ƚŚĞ�
ƐǁŝŶĞ�ƉŽƉƵůĂƟŽŶ�ďǇ�ƐǇƐƚĞŵĂƟĐ�ƌĞǀŝĞǁ�ŽĨ�ǀĂƌŝŽƵƐ�ƉƵďůŝƐŚĞĚ�ƌĞƐĞĂƌĐŚ�
ƉĂƉĞƌƐ� ĨƌŽŵ� ĚŝīĞƌĞŶƚ� ƐŽƵƌĐĞ� ůŝŬĞ� WƵďDĞĚ� ͕� E��/͕� 'ŽŽŐůĞ� ^ĐŚŽůĂƌ͕ �
ZĞƐĞĂƌĐŚ'ĂƚĞ�ĂŶĚ�ƌĞĂŶĂůǇǌŝŶŐ�ĂŶĚ�ƐƵŵŵĂƌŝǌŝŶŐ�ŽďƚĂŝŶĞĚ�ŝŶĨŽƌŵĂƟŽŶ�
ŝŶ� ƚŚŝƐ� WŽƐƚĞƌ͘ � ,ŽǁĞǀĞƌ͕ � ŶĂŶŽƉĂƌƟĐůĞƐ� ĂůŽŶĞ� ĂƌĞ� ŶŽƚ� ƐƵĸĐŝĞŶƚ� ĨŽƌ�
ŝŵƉƌŽǀŝŶŐ�ǀĂĐĐŝŶĞ�ĞĸĐĂĐǇ�ďƵƚ�ƚŚĞ�ǀĂĐĐŝŶĞ�ĚĞůŝǀĞƌĞĚ�ŝŶ�ŶĂŶŽƉĂƌƟĐůĞƐ�
ĂƉƉƌŽĂĐŚ� ĂĚĚŝŶŐ� ĂĚũƵǀĂŶƚƐ� ŵĂǇ� ĐŽŶƚƌŝďƵƚĞ� ƚŽ� ŝŵƉƌŽǀĞ� ĞĸĐĂĐǇ� ŽĨ�
^ǁŝŶĞ� ŝŶŇƵĞŶǌĂ� ǀĂĐĐŝŶĞ͕� ƐƵŐŐĞƐƟŶŐ� ĨƵƚƵƌĞ� ƐƚƵĚǇ� ĂŶĚ� ƌĞƐĞĂƌĐŚ� ƚŽ�
ďĞ� ĨŽĐƵƐĞĚ� ŽŶ� ĚĞǀĞůŽƉŵĞŶƚ� ŽĨ� ŝĚĞĂů� ŶĂŶŽƉĂƌƟĐůĞ� ďĂƐĞĚ� ŝŶŇƵĞŶǌĂ�
ǀĂĐĐŝŶĞ�ƚŚĂƚ�ƉƌŽǀŝĚĞƐ�ďŽƚŚ�ŚŽŵŽůŽŐŽƵƐ�ĂŶĚ�ŚĞƚĞƌŽůŽŐŽƵƐ�ƉƌŽƚĞĐƟŽŶ�
ĂŶĚ�ŝŶĚƵĐĞ�ŵƵĐŽƐĂů�͕�ŚƵŵŽƌĂů�ĂŶĚ�ĐĞůůƵůĂƌ�ŝŵŵƵŶĞ�ƌĞƐƉŽŶƐĞ�ĂŐĂŝŶƐƚ�
ĚŝīĞƌĞŶƚ� ƐƵďƚǇƉĞƐ� ĂŶĚ� ƐƚƌĂŝŶƐ� ŽĨ� ^ǁŝŶĞ� /ŶŇƵĞŶǌĂ� sŝƌƵƐ� ǁŚŝĐŚ� ĂƌĞ�
ƐŽƵƌĐĞ�ŽĨ�ŶĞǆƚ�ŐůŽďĂů�ƉĂŶĚĞŵŝĐ͘�

<ĞǇǁŽƌĚƐ͗�//ŶŇƵĞŶǌĂ͕�DƵƚĂƟŽŶ͕�EĂŶŽƉĂƌƟĐůĞƐ͕�sĂĐĐŝŶĞ͕��ŽŽŶŽƟĐ

�>/D�d���,�E'�ͬ^K�/K>K'z��E��,hD�E/d/�^ͬD��/��>��E��,��>d,�^�/�E��
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CCSM 007#

WƐǇĐŚŽůŽŐŝĐĂů�/ŵƉĂĐƚ�ŽĨ�^ŽĐŝĂů�DĞĚŝĂ��ŵŽŶŐ��ĚŽůĞƐĐĞŶƚƐ�
ŽĨ�DŽƌĂŶŐ��ŝƐƚƌŝĐƚ

�/<^,z��',/D/Z�1͕�WZ�:/d��D�>/1

1Kŵ�,ĞĂůƚŚ��ĂŵƉƵƐ͕�WƵƌǁĂŶĐŚĂů�hŶŝǀĞƌƐŝƚǇ͕�EĞƉĂů 
�ŵĂŝů͗�ĚŝŬƐŚǇĂŐŚŝŵŝƌĞǇΛŐŵĂŝů͘ĐŽŵ

WƐƐǇĐŚŽůŽŐŝĐĂů� ŝŵƉĂĐƚ� ƌĞĨĞƌƐ� ƚŽ� ƚŚĞ� ĞīĞĐƚ� ĐĂƵƐĞĚ� ďǇ� ĞŶǀŝƌŽŶŵĞŶƚĂů�
ĂŶĚͬŽƌ�ďŝŽůŽŐŝĐĂů�ĨĂĐƚŽƌƐ�ŽŶ�ĂŶ�ŝŶĚŝǀŝĚƵĂů͛Ɛ�ƐŽĐŝĂů�ĂŶĚͬŽƌ�ƉƐǇĐŚŽůŽŐŝĐĂů�
ĂƐƉĞĐƚƐ͘� WƐǇĐŚŽůŽŐŝĐĂů� ŝŵƉĂĐƚ� ŝŶĐůƵĚĞƐ� ďŽĚǇ� ĚŝƐƐĂƟƐĨĂĐƟŽŶ͕� ĨĞĂƌ� ŽĨ�
ŵŝƐƐŝŶŐ�ŽƵƚ�ĂŶĚ�ĂŶǆŝĞƚǇ͘�ZĞƐĞĂƌĐŚ�ĚŽŶĞ�ďǇ�</^d�ŵĞĚŝĐĂů�ĐŽůůĞŐĞ�ĂŶĚ�
dĞĂĐŚŝŶŐ�,ŽƐƉŝƚĂů�ĂŵŽŶŐ�ŵĞĚŝĐĂů� ƐƚƵĚĞŶƚƐ� ĨŽƵŶĚ� ƚŚĞ�ƉƌĞǀĂůĞŶĐĞ�ŽĨ�
ĂŶǆŝĞƚǇ�ǁĂƐ�ϱ͘ϴй͕�ŚŽǁĞǀĞƌ� ŝƚ� ŝƐ�ƵŶŬŶŽǁŶ� ƚŚĞ�ƉƐǇĐŚŽůŽŐŝĐĂů� ŝŵƉĂĐƚ͘�
dŚĞ�ŽďũĞĐƟǀĞ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ǁĂƐ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƉƐǇĐŚŽůŽŐŝĐĂů�ŝŵƉĂĐƚ�
ŽĨ�ƐŽĐŝĂů�ŵĞĚŝĂ�ŽŶ�ĂĚŽůĞƐĐĞŶƚƐ�ŽĨ�DŽƌĂŶŐ�ĚŝƐƚƌŝĐƚ͘��ĞƐĐƌŝƉƟǀĞ�ĐƌŽƐƐͲ
ƐĞĐƟŽŶĂů� ƐƚƵĚǇ�ǁĂƐ� ĚŽŶĞ͘� ^ƚƵĚǇ� ƉŽƉƵůĂƟŽŶ�ǁĂƐ� ƐƚƵĚĞŶƚƐ� ŽĨ� ŐƌĂĚĞ�
ϭϭ� ĂŶĚ�ϭϮ� ĂŵŽŶŐ�ŽŶĞ�ŽĨ� ƚŚĞ� ƐĞůĞĐƚĞĚ� ĐŽůůĞŐĞƐ�ǁŚŝĐŚ�ǁĂƐ�<ĂŶƟƉƵƌ�
/ŶƚĞƌŶĂƟŽŶĂů� �ŽůůĞŐĞ� ŝŶ� �ŝƌĂƚŶĂŐĂƌ� DŽƌĂŶŐ͕� EĞƉĂů͘� dŚĞ� ĚĂƚĂ� ǁĂƐ�
ĐŽůůĞĐƚĞĚ� ƚŚƌŽƵŐŚ� ĐĞŶƐƵƐ� ƚĞĐŚŶŝƋƵĞ͘� dŽƚĂů� ƐĂŵƉůĞ� ǁĂƐ� ϯϰϳ͘� �ƌ͘ � K��
ĂŶǆŝĞƚǇ� ƐĐĂůĞ� ǁĂƐ� ƵƐĞĚ� ƚŽ� ŵĞĂƐƵƌĞ� ĂŶǆŝĞƚǇ� ĂŵŽŶŐ� ƐƚƵĚĞŶƚƐ� ĂŶĚ�
ϱͲƉŽŝŶƚ�>ŝŬĞƌƚ�ƐĐĂůĞ�ǁĂƐ�ƵƐĞĚ�ĨŽƌ�ŵĞĂƐƵƌŝŶŐ�ůĞǀĞů�ŽĨ�&KDK�ĂŶĚ�ďŽĚǇ�
ĚŝƐƐĂƟƐĨĂĐƟŽŶ͘�hŶŝǀĂƌŝĂƚĞ�ĂŶĚ�ďŝǀĂƌŝĂƚĞ�ĂŶĂůǇƐŝƐ�ǁĞƌĞ�ĚŽŶĞ͘�DĂũŽƌŝƚǇ�
ŽĨ� ƚŚĞ� ƐƚƵĚĞŶƚƐ� ;ϵϭ͘ϳйͿ� ǁĞƌĞ� ĨŽƵŶĚ� ƚŽ� ŚĂǀĞ� ďŽĚǇ� ĚŝƐƐĂƟƐĨĂĐƟŽŶ͕�
ĨŽůůŽǁĞĚ� ďǇ� &KDK� ;ϴϮ͘ϴйͿ� ĂŶĚ� ĂŶǆŝĞƚǇ� ;ϭϱ͘ϮйͿ͘� 'ĞŶĚĞƌ� ŽĨ� ƚŚĞ�
ƐƚƵĚĞŶƚƐ�ǁĂƐ�ŚŝŐŚůǇ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ďŽĚǇ�ĚŝƐƐĂƟƐĨĂĐƟŽŶ�ǁŚĞƌĞ�ŵĂůĞ�
ƐƚƵĚĞŶƚƐ� ŚĂĚ�ŵŽƌĞ� ƉƌĞǀĂůĞŶĐĞ� ŽĨ� ďŽĚǇ� ĚŝƐƐĂƟƐĨĂĐƟŽŶ� ƚŚĂŶ� ĨĞŵĂůĞ�
ƐƚƵĚĞŶƚƐ͘

<ĞǇǁŽƌĚƐ͗�WƐǇĐŚŽůŽŐǇ͕ �^ŽĐŝĂů�ŵĞĚŝĂ͕��ĚŽůĞƐĐĞŶƚ͕�/ŵƉĂĐƚ

�>/D�d���,�E'�ͬ^K�/K>K'z��E��,hD�E/d/�^ͬD��/��>��E��,��>d,�^�/�E��
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CCSM 008#

�ƐƐĞƐƐŵĞŶƚ� ŽĨ� /ŵƉĂĐƚ� ŽĨ� �ůŝŵĂƚĞ� �ŚĂŶŐĞ�ŽŶ�tĞƚůĂŶĚ͗���
ĐĂƐĞ�ƐƚƵĚǇ�ŽĨ�ZƵƉĂ�tĞƚůĂŶĚ͕�WŽŬŚĂƌĂ

ZK^,�E��d,�W�1*͕���>Z�D��,�dd�1

1�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�,ĞƚĂƵĚĂ͕�EĞƉĂů 
�ŵĂŝů͗�ƌŽƐƵƌŽƐĞϲϲΛŐŵĂŝů͘ ĐŽŵ

dŚĞ�ƐƚƵĚǇ�ĞǀĂůƵĂƚĞĚ� ƚŚĞ� ŝŵƉĂĐƚ�ŽĨ� ƚŚĞ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ�ŽŶ� ƚŚĞ�ZƵƉĂ�
ǁĞƚůĂŶĚ Ɛ͛�ŚĞĂůƚŚ�ĂŶĚ�ŽŶ�ƚŚĞ�ĂůƚĞƌĂƟŽŶ�ŽĨ�ǁĞƚůĂŶĚ Ɛ͛�ƐĞƌǀŝĐĞƐ�ĂƐ�ǁĞůů�ĂƐ�
ŽŶ�ƚŚĞ�ůŝǀĞůŝŚŽŽĚ�ŽĨ�ƚŚĞ�ƉĞŽƉůĞ͘��Ǉ�ƵƐŝŶŐ�ƚŚĞ�ƋƵĞƐƟŽŶŶĂŝƌĞ�ŽŶ�ƚŚĞ�,,�
^ƵƌǀĞǇ͕ �ƚŚĞ�ƉĞƌĐĞƉƟŽŶ�ŽĨ�ƚŚĞ�ƉĞŽƉůĞ�ǁĂƐ�ŵĂƉƉĞĚ�ĂŶĚ�ƚŚĞ�ĚĂƚĂ�ǁĞƌĞ�
ĚŝƐĐƵƐƐĞĚ� ĂŶĚ� ĐƌŽƐƐ� ĐŚĞĐŬĞĚ� ďǇ� &ŽĐƵƐ� 'ƌŽƵƉ� �ŝƐĐƵƐƐŝŽŶ� ;&'�Ϳ� ĂŶĚ�
<ĞǇ� /ŶĨŽƌŵĂŶƚ Ɛ͛� /ŶƚĞƌǀŝĞǁ� ;<//Ϳ� ĂƐ�ǁĞůů͘� WZ�� ƚŽŽůƐ�ǁĞƌĞ�ƵƐĞĚ�ĚƵƌŝŶŐ�
ƚŚŝƐ�ƐƚƵĚǇ͘�dŚĞ�ƌĞƉŽƌƚ�ƐŚŽǁƐ�ƚŚĞ�ŵĂũŽƌ�ŝŵƉĂĐƚ�ŽŶ�ƚŚĞ�ǁĞƚůĂŶĚ Ɛ͛�ŚĞĂůƚŚ�
ĚƵĞ� ƚŽ� ŝŶĐƌĞĂƐĞ� ŝŶ� ŶĂƚƵƌĂů� ŚĂǌĂƌĚƐ͕� ĐŚĂŶŐĞƐ� ŝŶ� ĐůŝŵĂƟĐ�ƉĂƌĂŵĞƚĞƌƐ͕�
ŝŶǀĂƐŝǀĞ� ĐŽůŽŶŝǌĂƟŽŶ� ĞƚĐ͘� dŚĞ� ĞĐŽƐǇƐƚĞŵ Ɛ͛� ŚĞĂůƚŚ� ŝƐ� ĚĞŐƌĂĚĞĚ� ĂŶĚ�
ĚĞƚĞƌŝŽƌĂƚĞĚ�ďǇ�ŵĂŶǇ�ƌĞĂƐŽŶƐ͖�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ�ďĞŝŶŐ�ŽŶĞ�ŽĨ�ƚŚĞŵ͘�/ƚ�
ĂůƐŽ�ĚĞƉŝĐƚƐ�ƚŚĞ�ĞĐŽƐǇƐƚĞŵ�ƐĞƌǀŝĐĞƐ�ĐŚĂŶŐĞƐ�ŵĂŬŝŶŐ�ƚŚĞ�ĐŽŶŶĞĐƟŽŶ�
ǁŝƚŚ� ĐůŝŵĂƚĞ� ĐŚĂŶŐĞ� ĂŶĚ� ƐŚŽǁƐ� ƚŚĞ� ŝŵƉĂĐƚ� ŽĨ� ĐůŝŵĂƚĞ� ĐŚĂŶŐĞ� ŽŶ�
ůŝǀĞůŝŚŽŽĚ�ƉĞƌƐƉĞĐƟǀĞ͘�dŚĞ�ƐƚƵĚǇ�ƌĞǀĞĂůƐ�ƚŚĂƚ�ƚŚĞ�ĚĞĐůŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�
ĞĐŽƐǇƐƚĞŵ�ƐĞƌǀŝĐĞƐ�ĂƌĞ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ĐůŝŵĂƚĞ�ĐŚĂŶŐĞ�ĂŶĚ�ƚŚĞ�ŝŶĐƌĞĂƐĞ�
ŽĨ�ƚŚĞ�ĨĞǁ�ƐĞƌǀŝĐĞƐ�ĂƌĞ�ĚƵĞ�ƚŽ�ƚŚĞ�ĂĚĂƉƚĂƟŽŶ�ŝŶƚĞƌǀĞŶƟŽŶ͘���ŶĞĞĚ�ŽĨ�
ƚŚĞ�ĂĚĂƉƚĂƟŽŶ�ŝŶƚĞƌǀĞŶƟŽŶ�ŝƐ�ƐĞĞŶ�ŝŶ�ƚŚĞ�ĂƌĞĂ͘

<ĞǇǁŽƌĚƐ͗� �ůŝŵĂƚĞ� ĐŚĂŶŐĞ͕� tĞƚůĂŶĚ͕� �ĐŽƐǇƐƚĞŵ� ŚĞĂůƚŚ͕� �ĐŽƐǇƐƚĞŵ�
ƐĞƌǀŝĐĞƐ͕�>ŝǀĞůŝŚŽŽĚ
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CCSM 009#

^ƚƵĚǇ� ŽĨ� �ǀŝĨĂƵŶĂů� �ŝǀĞƌƐŝƚǇ� ŝŶ� �ŝīĞƌĞŶƚ� >ĂŶĚ� �ŽǀĞƌƐ�
ĂƌŽƵŶĚ��ŚŝƚǁĂŶ�EĂƟŽŶĂů�WĂƌŬ

E/^,�E�WK<,Z�>1*͕�E�Z�z�E�WZ�^���<K:hϮ

1E�D/��ŽůůĞŐĞ͕�<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů 
2 EĞƉĂů��ŶŐŝŶĞĞƌŝŶŐ��ŽůůĞŐĞ͕��ĞŶƚƌĞ�ĨŽƌ�WŽƐƚ�'ƌĂĚƵĂƚĞ�^ƚƵĚŝĞƐ 

�ŵĂŝů͗�ƉŽŬŚƌĞůŶŝƐŚĂŶ͘ŶƉΛŐŵĂŝů͘ĐŽŵ

�Ɛ� ŵŽƐƚ� ŽĨ� ƚŚĞ� ƌĞƐĞĂƌĐŚ� ŽŶ� ďŝƌĚƐ� ŝƐ� ĚŽŶĞ� ĨŽĐƵƐŝŶŐ� ŽŶ� ƉƌŽƚĞĐƚĞĚ�
ƐƉĞĐŝĞƐ͕� ƚŚŝƐ� ƐƚƵĚǇ� ŝƐ� ĐŽŶĚƵĐƚĞĚ� ƚŽ� ĂƐƐĞƐƐ� ƚŚĞ�ďŝƌĚ� ƐƉĞĐŝĞƐ�ĚŝǀĞƌƐŝƚǇ�
ĂůŽŶŐ� ǁŝƚŚ� ƚŚĞŝƌ� ĐŽŶƐĞƌǀĂƟŽŶ� ƐƚĂƚƵƐ� ĂŶĚ� ƚŚĞŝƌ� ƐƚĂƚƵƐ� ;ƌĞƐŝĚĞŶƚͬ�
ŵŝŐƌĂƚŽƌǇͿ�ŝŶ�ǀĂƌŝŽƵƐ�ůĂŶĚ�ĐŽǀĞƌƐ�ĂƌŽƵŶĚ��ŚŝƚǁĂŶ�EĂƟŽŶĂů�WĂƌŬ͘�dƌĂŝů�
ƚƌĂŶƐĞĐƚ͕� ƐŽƵŶĚ� ƌĞĐŽŐŶŝƟŽŶ� ĂŶĚ� ĚŝƌĞĐƚ� ŽďƐĞƌǀĂƟŽŶ� ŵĞƚŚŽĚƐ� ǁĞƌĞ�
ƵƐĞĚ�ƚŽ�ƐƵƌǀĞǇ�ďŝƌĚƐ͘�dŚĞ�ƐŝƚĞƐ�ǁĞƌĞ�ƐĞůĞĐƚĞĚ�ĂŶĚ�Ă�Ϯ�Ŭŵ�ůŽŶŐ�ƚƌĂŝů�ǁĂƐ�
ĨŽůůŽǁĞĚ�ŽŶ�ĞĂĐŚ�ƐŝƚĞ�ĨŽƌ�Ϯ�ĚĂǇƐ�ĐŽŶƐĞƋƵĞŶƚůǇ�ĨƌŽŵ�Ϭϱ͗ϬϬ�ƚŽ�Ϭϴ͗ϬϬ�ŝŶ�
ŵŽƌŶŝŶŐ�ĂŶĚ�ϭϲ͗ϬϬ�ƚŽ�ϭϴ͗ϯϬ�ŝŶ�ƚŚĞ�ĞǀĞŶŝŶŐ�ŝŶ�ƚŚĞ�ŵŽŶƚŚ�^ĞƉƚĞŵďĞƌ�
ĂŶĚ��ĞĐĞŵďĞƌ�ĨŽƌ�ϭϬ�ĚĂǇƐ�ĞĂĐŚ͘���ƚŽƚĂů�ŽĨ�ϭϰϵ�ƐƉĞĐŝĞƐ�ŽĨ�ďŝƌĚƐ�ǁĞƌĞ�
ŽďƐĞƌǀĞĚ�ǁŚĞƌĞ�ϲϯ� ƐƉĞĐŝĞƐ�ŽĨ� ďŝƌĚƐ�ŽĨ� Ϯϳ� ĨĂŵŝůŝĞƐ�ǁĂƐ�ŽďƐĞƌǀĞĚ� ŝŶ�
ĨŽƌĞƐƚ͕�ϮϮ�ƐƉĞĐŝĞƐ�ŽĨ�ďŝƌĚƐ�ŽĨ�ϭϭ�ĨĂŵŝůŝĞƐ�ǁĂƐ�ŽďƐĞƌǀĞĚ�ŝŶ�ŐƌĂƐƐůĂŶĚ͕�Ϯϵ�
ƐƉĞĐŝĞƐ�ŽĨ�ďŝƌĚƐ�ŽĨ�Ϯϯ�ĨĂŵŝůŝĞƐ�ǁĂƐ�ŽďƐĞƌǀĞĚ�ŝŶ�ĨĂƌŵůĂŶĚ͕�Ϯϰ�ƐƉĞĐŝĞƐ�ŽĨ�
ďŝƌĚƐ�ŽĨ�ϭϵ�ĨĂŵŝůŝĞƐ�ǁĂƐ�ŽďƐĞƌǀĞĚ�ŝŶ�ƌĞƐŝĚĞŶƟĂů�ĂƌĞĂƐ�ĂŶĚ�ϰϴ�ƐƉĞĐŝĞƐ�
ŽĨ� ďŝƌĚƐ� ŽĨ� ϭϴ� ĨĂŵŝůŝĞƐ� ǁĂƐ� ŽďƐĞƌǀĞĚ� ŶĞĂƌ� ǁĂƚĞƌ� ƌĞƐŽƵƌĐĞƐ͘� &ĂŵŝůǇ�
�ĐĐŝƉŝƚƌŝĚĂĞ�ŚĂĚ�ƚŚĞ�ŚŝŐŚĞƐƚ�ŶƵŵďĞƌ�;ŶŝŶĞͿ�ŽĨ�ƐƉĞĐŝĞƐ�ŝŶ�ĨŽƌĞƐƚ͕�ĨĂŵŝůǇ�
DƵƐĐŝĐĂƉŝĚĂĞ�ŚĂĚ�ƚŚĞ�ŚŝŐŚĞƐƚ�ŶƵŵďĞƌ�;ĮǀĞͿ�ŽĨ�ƐƉĞĐŝĞƐ�ŽŶ�ŐƌĂƐƐůĂŶĚ͕�
ĨĂŵŝůǇ� WƐŝƩĂĐƵůŝĚĂĞ� ŚĂĚ� ƚŚĞ� ŚŝŐŚĞƐƚ� ŶƵŵďĞƌ� ;ƚŚƌĞĞͿ� ŽĨ� ƐƉĞĐŝĞƐ� ŽŶ�
ĨĂƌŵůĂŶĚ� ĂŶĚ� ĨĂŵŝůǇ� �ƌĚĞŝĚĂĞ� ŚĂĚ� ƚŚĞ� ŚŝŐŚĞƐƚ� ŶƵŵďĞƌ� ;ĮǀĞͿ� ŽĨ�
ƐƉĞĐŝĞƐ� ŶĞĂƌ�ǁĂƚĞƌ� ƐŽƵƌĐĞƐ͘� dŚĞ� ƐƚƵĚǇ� ƐŚŽǁĞĚ� ƚŚĞ� ŶƵŵďĞƌ� ŽĨ� ďŝƌĚ�
ƐƉĞĐŝĞƐ� ĂůŽŶŐ�ǁŝƚŚ� ƚŚĞŝƌ� ĐŽŶƐĞƌǀĂƟŽŶ� ƐƚĂƚƵƐ� ŝŶ� ǀĂƌŝŽƵƐ� ůĂŶĚ� ĐŽǀĞƌƐ͘�
dŚƵƐ͕� ƟŵĞůǇ� ŵŽŶŝƚŽƌŝŶŐ͕� ƉƌŽƉĞƌ� ĐŽŶƐĞƌǀĂƟŽŶ� ĂŶĚ� ƉƌŽƉĞƌ� ůĂŶĚͲƵƐĞ�
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ƉůĂŶŶŝŶŐ�ŝƐ�ƌĞƋƵŝƌĞĚ�ƚŽ�ŵĂŝŶƚĂŝŶ�ďŝƌĚ�ƐƉĞĐŝĞƐ�ƚŚĂƚ�ĂƌĞ�ƉƌĞƐĞŶƚ�ŝŶ�ŽƵƌ�
ĞŶǀŝƌŽŶŵĞŶƚ�ĂƐ�ĚŝīĞƌĞŶƚ�ďŝƌĚ�ƐƉĞĐŝĞƐ�ƌĞƋƵŝƌĞ�ĚŝīĞƌĞŶƚ�ŚĂďŝƚĂƚƐ�ƚŽ�ůŝǀĞ�
ĂŶĚ�ƌĞƉƌŽĚƵĐĞ͘

Keywords͗��ŝƌĚƐ͕�^ƉĞĐŝĞƐ�ĚŝǀĞƌƐŝƚǇ͕ �>ĂŶĚ�ĐŽǀĞƌ
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TECHNICAL 
PRESENTATIONS
�ŶĞƌŐǇͬ/ŶĚŝŐĞŶŽƵƐ�<ŶŽǁůĞĚŐĞ�ĂŶĚ�

dĞĐŚŶŽůŽŐŝĞƐ 
# represents the poster presentation

�E�Z'zͬ/E�/'�EKh^�<EKt>��'���E��d��,EK>K'/�^
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EIKT 001

 
WĞƌĨŽƌŵĂŶĐĞ�ŽĨ�ZĂŝŶǁĂƚĞƌ�,ĂƌǀĞƐƟŶŐ�^ǇƐƚĞŵ�ĂƐ�Ă�^ŽƵƌĐĞ�
ŽĨ��ƌŝŶŬŝŶŐ�tĂƚĞƌ

D�D�d���Zz�>1͕�^h���W�d,�<hZ/1 

�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�
<ŝƌƟƉƵƌ͕ �<ĂƚŚŵĂŶĚƵ

tĂƚĞƌ�ƐĐĂƌĐŝƚǇ� ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵĂũŽƌ�ĐŚĂůůĞŶŐĞƐ�ƚŚĂƚ�<ĂƚŚŵĂŶĚƵ�ĨĂĐĞƐ�
ƚŽĚĂǇ͘�ZĂŝŶǁĂƚĞƌ�ĐĂŶ�ƐĞƌǀĞ�ĂƐ�ƚŚĞ�ƐƵƉƉůĞŵĞŶƚ�ďƵƚ�ƉĂƌĂĚŽǆŝĐĂůůǇ͕ �ŝƚ�ŝƐ�
ŵŽƐƚůǇ� ƚƌĞĂƚĞĚ�ĂƐ�Ă�ƌŝƐŬ�ƌĂƚŚĞƌ�ƚŚĂŶ�ĂƐ�ĂŶ�ŽƉƉŽƌƚƵŶŝƚǇ� ŝŶ� ƚŚĞ�ǀĂůůĞǇ͘�
�ĞƐƉŝƚĞ� ƚŚĞ� ĨĂĐƚ� ƚŚĂƚ� ƚŚĞ� ƵƐĞ� ŽĨ� ƌĂŝŶǁĂƚĞƌ� ŚĂƌǀĞƐƟŶŐ� ƐǇƐƚĞŵƐ� ĨŽƌ�
ĚƌŝŶŬŝŶŐ� ŝƐ�ƐƟůů�ǀŝĞǁĞĚ�ǁŝƚŚ�ƐŬĞƉƟĐŝƐŵ͕�ƐŽŵĞ�ƐĐŚŽŽůƐ� ŝŶ�<ĂƚŚŵĂŶĚƵ�
ǀĂůůĞǇ� ŚĂǀĞ� ƐƚĂƌƚĞĚ� ƚŽ� ŝŶƐƚĂůů� ZĂŝŶǁĂƚĞƌ�,ĂƌǀĞƐƟŶŐ� ^ǇƐƚĞŵƐ� ;Zt,^Ϳ�
ĂŶĚ� ƵƐĞ� ƚŚĞ� ŚĂƌǀĞƐƚĞĚ� ƌĂŝŶǁĂƚĞƌ� ĨŽƌ� ĚƌŝŶŬŝŶŐ� ƉƵƌƉŽƐĞƐ͘� dŚŝƐ� ƐƚƵĚǇ�
ĞǆƉůŽƌĞƐ�ƚŚĞ�ĐĂƐĞ�ŽĨ�ŽŶĞ�ƐƵĐŚ�ƐĐŚŽŽů�ĂŶĚ�ĂŝŵƐ�ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�ƐƵƉƉůǇ�
ĂŶĚ� ƋƵĂůŝƚǇ� ŽĨ� ŚĂƌǀĞƐƚĞĚ� ƌĂŝŶǁĂƚĞƌ͘ � dŚĞ� ƐĐŚŽŽů� ŚĂƐ� ŝŶƐƚĂůůĞĚ� ƚŚƌĞĞ�
ĮůƚĞƌƐ� ĨŽƌ�ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�ŽĨ�ƌĂǁ�ƌĂŝŶǁĂƚĞƌ͘ �KƵƌ�ĂŶĂůǇƐŝƐ�ƐŚŽǁĞĚ�ƚŚĂƚ�
ƚŚĞ� ŵĞĂƐƵƌĞĚ� ƉŚǇƐŝĐŽͲĐŚĞŵŝĐĂů� ƉĂƌĂŵĞƚĞƌƐ� ǁĞƌĞ� ǁĞůů� ǁŝƚŚŝŶ� ƚŚĞ�
t,K�ŐƵŝĚĞůŝŶĞƐ� ĨŽƌ�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ͕ �ďŽƚŚ�ďĞĨŽƌĞ�ĂŶĚ�ĂŌĞƌ�ĮůƚƌĂƟŽŶ͘�
dŚŽƵŐŚ� ĨĞĐĂů� ĐŽůŝĨŽƌŵ� ǁĂƐ� ĚĞƚĞĐƚĞĚ� ŝŶ� ƚŚĞ� ƌĂǁ� ƌĂŝŶǁĂƚĞƌ͕ � ŝƚ� ǁĂƐ�
ĂďƐĞŶƚ�ĂŌĞƌ��ŝŽͲ^ĂŶĚ�&ŝůƚƌĂƟŽŶ͘�dŚĞ�ZĂŝŶǁĂƚĞƌ�,ĂƌǀĞƐƟŶŐ�WŽƚĞŶƟĂů�
ĨŽƌ�ƚŚĞ�ƐƚƵĚǇ�ĂƌĞĂ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ƵƐŝŶŐ�ƚŚĞ�ĐĂƚĐŚŵĞŶƚ�ĂƌĞĂ͕�ƚŚĞ�
ĂǀĞƌĂŐĞ�ĂŶŶƵĂů�ƌĂŝŶĨĂůů�ĂŶĚ�ƚŚĞ�ƌƵŶŽī�ĐŽĞĸĐŝĞŶƚ͘�/ƚ�ǁĂƐ�ĐĂůĐƵůĂƚĞĚ�ƚŽ�
ďĞ�ϰϵϱ͕ϲϱϴ�ůŝƚƌĞƐ�ƉĞƌ�ǇĞĂƌ�ǁŚŝĐŚ�ĞǆĐĞĞĚĞĚ�ƚŚĞ�ĂŶŶƵĂů�ĚƌŝŶŬŝŶŐ�ǁĂƚĞƌ�
ĚĞŵĂŶĚ�ŽĨ�ƚŚĞ�ƐĐŚŽŽů�ďǇ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϱϬй͘�/Ĩ�ƌĞŐƵůĂƌůǇ�ŵĂŝŶƚĂŝŶĞĚ�
ĂŶĚ� ƐƵƉƉůĞŵĞŶƚĞĚ� ǁŝƚŚ� ƚƌĞĂƚŵĞŶƚ� ƐǇƐƚĞŵƐ͕� ZĂŝŶǁĂƚĞƌ� ,ĂƌǀĞƐƟŶŐ�
^ǇƐƚĞŵ�ƐĞĞŵƐ�ƚŽ�ďĞ�Ă�ƉƌŽŵŝƐŝŶŐ�ƐŽůƵƟŽŶ� ƚŽ�ŵŝƟŐĂƚĞ�ƉŽƚĂďůĞ�ǁĂƚĞƌ�
ƐŚŽƌƚĂŐĞƐ�ŝŶ�<ĂƚŚŵĂŶĚƵ͘�

<ĞǇǁŽƌĚƐ͗�tĂƚĞƌ�ĚĞŵĂŶĚ͕�ZĂŝŶǁĂƚĞƌ�ŚĂƌǀĞƐƟŶŐ�ƉŽƚĞŶƟĂů͕��ƌŝŶŬŝŶŐ�
ǁĂƚĞƌ͕ �tĂƚĞƌ�ƋƵĂůŝƚǇ

�E�Z'zͬ/E�/'�EKh^�<EKt>��'���E��d��,EK>K'/�^



169

EIKT 002

 
�īĞĐƚ�ŽĨ��ŝŽĐŚĂƌ�ŽŶ��ƌŽƉ�WƌŽĚƵĐƟǀŝƚǇ�ŝŶ�EĂǁĂůƉƵƌ͕ �EĞƉĂů

Z/d��d,�W��͕��/E�^,��,h:h�

A'ŽůĚĞŶ�'ĂƚĞ�/ŶƚĞƌŶĂƟŽŶĂů��ŽůůĞŐĞ͕��ĂƫƐŚƉƵƚĂůŝ͕�EĞƉĂů͕���ĞŶƚƌĂů�
�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�<ƌŝƟƉƵƌ͕ �EĞƉĂů

�ŝŽĐŚĂƌ�ŝƐ�Ă�ďůĂĐŬ�ĐĂƌďŽŶ�ŵĂĚĞ�ďǇ�ďƵƌŶŝŶŐ�ŽƌŐĂŶŝĐ�ǁĂƐƚĞ�ŝŶ�ĂďƐĞŶĐĞ�
ŽĨ� ŽǆǇŐĞŶ͘� /Ĩ� ŝŶĐŽƌƉŽƌĂƚĞĚ� ŝŶ� ƐŽŝů͕� ďŝŽĐŚĂƌ�ďƵŝůĚƐ� ŽǀĞƌĂůů� ƐŽŝů� ŚĞĂůƚŚ͕�
ŝŶĐƌĞĂƐĞƐ�ĐƌŽƉ�ǇŝĞůĚ͕�ƌĞĚƵĐĞƐ��ƌƵŶͲŽī��ĐŚĞŵŝĐĂůƐ��ĂŶĚ��ŝŵƉƌŽǀĞƐ�ǁĂƚĞƌ�
ŚŽůĚŝŶŐ�ĐĂƉĂĐŝƚǇ�ŽĨ�ƐŽŝů͘�/ƚ�ĐĂŶ�ďĞ�ĞƐƉĞĐŝĂůůǇ�ƵƐĞĨƵů�ƚŽ�EĞƉĂů Ɛ͛�ƐŵĂůůŚŽůĚĞƌ�
ĨĂƌŵĞƌƐ͕�ĨŽƌ�ǁŚŽŵ�ƌĞƐƚŽƌŝŶŐ�ƐŽŝů�ŽƌŐĂŶŝĐ�ŵĂƩĞƌ͕ �ŝŵƉƌŽǀŝŶŐ�ƐŽŝů�ĨĞƌƟůŝƚǇ͕ ��
ĂŶĚ� ĐŽŶƐĞƌǀŝŶŐ� ǁĂƚĞƌ� ŝŶ� ƚŚĞ� ƌŽŽƚ� ǌŽŶĞ� ĂƌĞ� � ŬĞǇ� ŽƉƉŽƌƚƵŶŝƟĞƐ� ĨŽƌ�
ŝŵƉƌŽǀŝŶŐ�ĐƌŽƉ�ƉƌŽĚƵĐƟŽŶ͘��Ŷ�ĞǆƉĞƌŝŵĞŶƚĂů�ƌĞƐĞĂƌĐŚ�ǁĂƐ�ĐŽŶĚƵĐƚĞĚ�
ŽŶ�ǁŝŶƚĞƌ�ŵĂŝǌĞ�ĚƵƌŝŶŐ�ϮϬϭϵͲϮϬϮϬ�ƚŽ��ĂƐƐĞƐƐ�ƚŚĞ�ĞīĞĐƚ�ŽĨ�ďŝŽĐŚĂƌ�ŽŶ�
ĐƌŽƉ� ƉƌŽĚƵĐƟǀŝƚǇ� ĂŶĚ� ƐŽŝů� ƉƌŽƉĞƌƟĞƐ� ŝŶ� <ƵůĞŶŝ� sŝůůĂŐĞ� ŽĨ� EĂǁĂůƉƵƌ͘ �
�ŝŽĐŚĂƌ͕ �ŵĂĚĞ�ĨƌŽŵ�ĂŶ� ŝŶǀĂƐŝǀĞ�ƉůĂŶƚ�ƐƉĞĐŝĞƐ͕�>ĂŶƚĂŶĂ�ĐĂŵĂƌĂ͕�ǁĂƐ�
ĂƉƉůŝĞĚ� ŝŶ� ĨŽƵƌ� ƌĞƉůŝĐĂƚĞƐ� ŽĨ� ĨĂĐƚŽƌŝĂů� ƌĂŶĚŽŵŝǌĞĚ� ĮĞůĚ� ĞǆƉĞƌŝŵĞŶƚ͘�
dŚĞƌĞ� ǁĞƌĞ� ϮϬ� ĚŝīĞƌĞŶƚ� ƉůŽƚƐ� ĂůƚŽŐĞƚŚĞƌ͘ � �ŝŽĐŚĂƌ͕ � ƚŚƵƐ� ƉƌĞƉĂƌĞĚ�
ĨƌŽŵ�Ăůů� ĨŽƵƌ� ďĂƚĐŚĞƐ͕�ǁĞƌĞ�ŵŝǆĞĚ� ĂŶĚ� ĂƉƉůŝĞĚ� ŝŶ� ƚŚĞ� ĞǆƉĞƌŝŵĞŶƚĂů�
ĮĞůĚ͘��ŝŽĐŚĂƌ�ǁĂƐ�ĞŝƚŚĞƌ�ĂƉƉůŝĞĚ�ĂůŽŶĞ�ǁŝƚŚ�ϱ�ƚŽŶĞƐ�Žƌ�ŵŝǆĞĚ�ǁŝƚŚ�Ɛŝǆ�
ŵŽŶƚŚ�ŽůĚ�ĨĂƌŵ�ǇĂƌĚ�ŵĂŶƵƌĞ�;ĐŽŵƉŽƐƚͿ�ŽĨ�ďƵīĂůŽ�ŝŶ�ϭ͗ϭ�ƌĂƟŽ͘��ĂƐŝĐ�
ƉŚǇƐŝĐĂů�ĂŶĚ�ĐŚĞŵŝĐĂů�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�ƐŽŝů�ďĞĨŽƌĞ�ƚŚĞ�ďŝŽĐŚĂƌ�ĂĚĚŝƟŽŶ�
ǁĞƌĞ� ƚĞƐƚĞĚ� ƵƐŝŶŐ� ƐƚĂŶĚĂƌĚ� ŵĞƚŚŽĚƐ͘� ^ŝŵŝůĂƌůǇ͕ � ͞^ŚƌĞƐƚŚĂ͛͛� ŵĂŝǌĞ�
ŐƌĂŝŶƐ�ǁĞƌĞ�ƐŚŽǁŶ� ŝŶ�ϮϬ�ĚŝīĞƌĞŶƚ�ƉůŽƚƐ͘�&ƌŽŵ�ƚŚĞ�ƐƚĂƟƐƟĐĂů� ƚĞƐƚƐ� ŝƚ�
ǁĂƐ�ĨŽƵŶĚ�ƚŚĂƚ�ƚŚĞ�ŚĞŝŐŚƚ�ŽĨ�ƚŚĞ�ŵĂŝǌĞ�ƉůĂŶƚ�ŝŶ�ƚŚĞ�ƉůŽƚ�ǁŝƚŚ�ϭϬƚͬŚĂ�
ďŝŽĐŚĂƌнĐŽŵƉŽƐƚ�ǁĂƐ� ĨŽƵŶĚ�ŚŝŐŚĞƐƚ͘��ůƐŽ� � ƚŚĞ� ƚƌĞĂƚŵĞŶƚ�ϰ� ;ϭϬƚͬŚĂ�
ďŝŽĐŚĂƌнĐŽŵƉŽƐƚͿ�ǁĞƌĞ�ŽďƐĞƌǀĞĚ�ƚŽ�ŚĂǀĞ�ƚŚĞ�ŚŝŐŚĞƐƚ�ŐƌĂŝŶ�ǇŝĞůĚ�ĂŶĚ�
ďŝŽŵĂƐƐ�ĂďŽǀĞ�ŐƌŽƵŶĚ͘�/ŶƚĞƌĞƐƟŶŐůǇ͕ �ƚŚĞ�ƚƌĞĂƚŵĞŶƚ�Ϯ�;ϭϱƚͬŚĂ�ĐŽŵƉŽƐƚͿ�
ĨŽůůŽǁŝŶŐ� ƚƌĞĂƚŵĞŶƚ� ϰ� ŽďƚĂŝŶĞĚ� ƚŚĞ� ŚŝŐŚĞƐƚ� ǀĂůƵĞ� ŝŶ� ĂďŽǀĞ� ŐƌŽƵŶĚ�
ďŝŽŵĂƐƐ͕�ŐƌĂŝŶ�ǇŝĞůĚ�ĂŶĚ�ŚĞŝŐŚƚ�ŽĨ�ƉůĂŶƚ͘�dŚĞ�ĐƌŽǁŶ�ĐŽǀĞƌ�ŽĨ�ƚŚĞ�ƉůĂŶƚ�
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ǁĂƐ� ǁŝĚĞůǇ� ǀĂƌŝĞĚ� ĂŵŽŶŐ� ĚŝīĞƌĞŶƚ� ƚƌĞĂƚŵĞŶƚƐ͘� dŚĞ� ŚŝŐŚĞƐƚ� ĐƌŽǁŶ�
ĐŽǀĞƌ�ǁĂƐ�ŽďƚĂŝŶĞĚ�ŽĨ�ƚƌĞĂƚŵĞŶƚ�Ϯ�ǁŚĞƌĞĂƐ�ĐŽŶƚƌŽů�ŚĂƐ�ƚŚĞ� ůŽǁĞƐƚ͘�
dŚŝƐ�ƐƚƵĚǇ�ŽŶůǇ�ƌĞŇĞĐƚƐ�ƚŚĞ�ƌĞƐƵůƚƐ�ĨŽƌ�ŝŶŝƟĂů�ďŝŽĐŚĂƌ�ĂƉƉůŝĐĂƟŽŶƐ�ĂŶĚ�
ƐƵŐŐĞƐƚƐ�ĨŽƌ�ĨƵƌƚŚĞƌ�ƌĞƐĞĂƌĐŚ�ŽŶ�ďŝŽĐŚĂƌ�ĞŝƚŚĞƌ�ŚŝŐŚĞƌ�ĂƉƉůŝĐĂƟŽŶ�ƌĂƚĞƐ�
Žƌ�ůŽŶŐĞƌ�ĚƵƌĂƟŽŶ�ƚƌŝĂůƐ�ƚŽ�ĐŽŶĮƌŵ�ƚŚĞ�ůŽŶŐͲƚĞƌŵ�ĞīĞĐƚ�ŽĨ�ďŝŽĐŚĂƌ�ŽŶ�
ƐŽŝů�ƋƵĂůŝƚǇ�ĂŶĚ�ĐƌŽƉ�ƉƌŽĚƵĐƟǀŝƚǇ͘

<ĞǇǁŽƌĚƐ͗��ŝŽĐŚĂƌ͕ ��ƌŽƉ�ƉƌŽĚƵĐƟǀŝƚǇ͕ �/ŶǀĂƐŝǀĞ�ƐƉĞĐŝĞƐ͕�WǇƌŽůǇƐŝƐ͕�^Žŝů�
ĂŵĞŶĚŵĞŶƚ

EIKT 003

�ŶĞƌŐǇ� �ŽŶƚƌŝďƵƟŽŶ� ĨƌŽŵ�ZŝĐĞ� �ƌŽƉ� ŝŶ� ^ŵĂůů� >ĂŶĚŚŽůĚĞƌ�
&ĂƌŵĞƌƐ͗����ĂƐĞ�ŽĨ�<ƵůĞŶŝ

^hZ�:�E�hW�E�*͕�Z�^,/>����^,�Z

�ĞŶƚƌĂů��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚĂů�^ĐŝĞŶĐĞ͕�dƌŝďŚƵǀĂŶ�hŶŝǀĞƌƐŝƚǇ͕�
<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů

^ŵĂůů� ůĂŶĚŚŽůĚŝŶŐ� ĨĂƌŵĞƌƐ� ĂƌĞ� ƚŚŽƐĞ� ǁŚŽ� ĐƵůƟǀĂƚĞ� ůĞƐƐ� ƚŚĂŶ� ƚǁŽ�
ŚĞĐƚĂƌĞƐ� ŽĨ� ůĂŶĚ� ĂŶĚ� ŝƌƌŝŐĂƟŽŶ� ŝƐ� ĂŶ� ŝŵƉŽƌƚĂŶƚ� ĐŽŵƉŽŶĞŶƚ� ŝŶ� ƚŚĞ�
ƉƌŽĚƵĐƟŽŶ�ŽĨ�ĐƌŽƉƐ͘�dŚĞ�ƐƚƵĚǇ�ĐŽǀĞƌƐ� ƚŚĞ�ĐŽŵŵŝƩĞĞ�ŽĨ�ϯϱ� ĨĂƌŵĞƌƐ�
;ƐŵĂůů� ůĂŶĚŚŽůĚĞƌƐͿ� ŽĨ� <ƵůĞŶŝ� ǁŚŽ� ŚĂǀĞ� ĐŽůůĞĐƟǀĞůǇ� ŝŶƐƚĂůůĞĚ� ƚŚĞ�
ƌĞŶĞǁĂďůĞ� ƐŽƵƌĐĞ�ŽĨ� ĞŶĞƌŐǇ� ĨŽƌ�ǁĂƚĞƌ� ŝƌƌŝŐĂƟŽŶ͘� dŚĞƐĞ� ĐŽŵŵŝƩĞĞƐ�
ŽĨ�ĨĂƌŵĞƌƐ�ŚĂǀĞ�ďĞĞŶ�ĚŝǀŝĚĞĚ�ŝŶƚŽ�ƚǁŽ�ŐƌŽƵƉƐ͗�/ƌƌŝŐĂƚĞĚ�ĂŶĚ�ZĂŝŶͲĨĞĚ�
ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĂǀĂŝůĂďŝůŝƚǇ�ŽĨ�ƚŚĞ� ŝŶƐƚĂůůĞĚ�ǁĂƚĞƌ�ƐŽƵƌĐĞ�ĨŽƌ� ŝƌƌŝŐĂƟŽŶ͘�
dŚĞ� ĞŶĞƌŐǇ� ƵƐĞ� ŝƐ� ĐĂůĐƵůĂƚĞĚ� ďĂƐĞĚ� ŽŶ� ƚŚĞ� ĨĂƌŵŝŶŐ� ƉƌĂĐƟĐĞƐ� ĂŶĚ�
ƉƌŽĐĞĚƵƌĞƐ�ŽĨ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�ĨĂƌŵĞƌƐ͘�WƌŝŵĂƌǇ�ĂŶĚ�ƐĞĐŽŶĚĂƌǇ�ƐŽƵƌĐĞƐ�
ŽĨ�ĚĂƚĂ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ƚŚƌŽƵŐŚ�ƋƵĞƐƟŽŶŶĂŝƌĞ�ƐƵƌǀĞǇƐ͕�ĚŝƌĞĐƚ�ŝŶƚĞƌǀŝĞǁƐ�
ǁŝƚŚ� ĨĂƌŵĞƌƐ� ĂŶĚ� ůŝƚĞƌĂƚƵƌĞ� ƌĞǀŝĞǁƐ͘� dŚĞ�ŵĂũŽƌ� ŝŶƉƵƚƐ� ĂŶĚ� ŽƵƚƉƵƚƐ�
ǁĞƌĞ� ĐŽŶǀĞƌƚĞĚ� ŝŶƚŽ� ĞƋƵŝǀĂůĞŶƚ� ĞŶĞƌŐǇ� ;ŬtŚͿ� ĂŌĞƌ� ƚŚĞŝƌ� ĞĐŽŶŽŵŝĐ�
ǀĂůƵĂƟŽŶ͘��ŽďďͲ�ŽƵŐůĂƐ�ƉƌŽĚƵĐƟŽŶ�ĨƵŶĐƟŽŶ�ĂŶĚ�ĐƌŽƉƉŝŶŐ�ƐĐŚĞĚƵůĞƐ�
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ǁĞƌĞ�ĞƐƟŵĂƚĞĚ�ďĂƐĞĚ�ŽŶ� ƚŚĞ�ŵĂũŽƌ� ŝŶƉƵƚƐ� ĂŶĚ�ŽƵƚƉƵƚƐ�ŽĨ� ƚŚĞ� ƌŝĐĞ�
ĐƌŽƉ͘� tĂƚĞƌ� ;ŵϯͿ� ĂŶĚ� ĚŝƌĞĐƚ� ĞŶĞƌŐǇ� ;ŬtŚͿ� ǁĞƌĞ� ƚŚĞ� ŽŶůǇ� ĚŝīĞƌŝŶŐ�
ŝŶƉƵƚƐ� ŝŶ�ďĞƚǁĞĞŶ�ŝƌƌŝŐĂƚĞĚ�ĂŶĚ�ƌĂŝŶͲĨĞĚ�ĨĂƌŵĞƌƐ�ĂŶĚ�ĐŽŶƚƌŝďƵƚĞĚ�ƚŽ�
ůĞƐƐ�ƚŚĂŶ�Ϯй�ŽĨ�ƚŚĞ�ƚŽƚĂů�ĞŶĞƌŐǇ�ƐŚĂƌĞ͘�ZĞƐƵůƚƐ�ƐŚŽǁĞĚ�ƚŚĂƚ�ƐƉĞŶĚŝŶŐ�
Ă� ƵŶŝƚ� ŬtŚ� ĞŶĞƌŐǇ� ƉĞƌ� ŚĂ� ŝŶ� ŝƌƌŝŐĂƚĞĚ� ĨĂƌŵƐ� ĨŽƌ� ĚŝƌĞĐƚ� ĞŶĞƌŐǇ� ĂŶĚ�
ǁĂƚĞƌ�ŚĂƐ�ůŝŌĞĚ�ƚŚĞ�ŽƵƚƉƵƚ�ďǇ�ĂĚĚŝƟŽŶĂů�ϱ�ŬtŚ�ƉĞƌ�ŚĂ�ŽĨ�ĞŶĞƌŐǇ�ŝŶ�
ĐŽŵƉĂƌŝƐŽŶ�ƚŽ�ƌĂŝŶͲĨĞĚ�ĨĂƌŵƐ�ŝŶ�ƚŚĞ�ǇĞĂƌ�ϮϬϳϲ͘

<ĞǇǁŽƌĚƐ͗��ŶĞƌŐǇ�ƐŚĂƌĞ͕��ĐŽŶŽŵŝĐ�ǀĂůƵĂƟŽŶ͕��ŽďďͲ�ŽƵŐůĂƐ͕�
�ƌŽƉƉŝŶŐ�ƐĐŚĞĚƵůĞ

EIKT 004#

�Ŷ��ƐƐĞƐƐŵĞŶƚ�ƚŽ��ǀĂůƵĂƚĞ�ƚŚĞ��ĸĐŝĞŶĐǇ�ŽĨ��ŽŽŬ�^ƚŽǀĞƐ�ŝŶ�
�ŚǇĂƐŝŶŐŬŚĂƌŬĂͲϬϱ͕�<ĂǀƌĞ͕�EĞƉĂů

Z�^,D/d��Z�hd1͕�^hD/dZ��WZ�:�W�d/Ϯ 

1EĂǇĂͲ��ĂǇĂŵ�DƵůƟͲ��ŝƐĐŝƉůŝŶĂƌǇ�/ŶƐƟƚƵƚĞ͕�<ĂƚŚŵĂŶĚƵ͕�EĞƉĂů 
2�ĞŶƚĞƌ�ĨŽƌ�WŽƐƚŐƌĂĚƵĂƚĞƐ�^ƚƵĚŝĞƐ͕�EĞƉĂů��ŶŐŝŶĞĞƌŝŶŐ��ŽůůĞŐĞ͕�

WŽŬŚĂƌĂ͕�EĞƉĂů 
�ŵĂŝů͗  ƌĂƐŵĞĞƚĂƌĂƵƚΛŐŵĂŝů͘ĐŽŵ�

dŚĞ�ƵƐĂŐĞ�ŽĨ�ƚƌĂĚŝƟŽŶĂů�ƐƚŽǀĞƐ� ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�ĂƐ�ƚŚĞ�ŵŽƐƚ� ŝŶĞĸĐŝĞŶƚ�
ĨŽƌŵ� ŽĨ� ĐŽŽŬŝŶŐ� ďĞĐĂƵƐĞ� ƚŚĞ� ĞĸĐŝĞŶĐǇ� ŽĨ� ƚŚĞƐĞ� ƐƚŽǀĞƐ� ŝƐ� ĂďŽƵƚ�
ϭϬй͘� �ĐĐŽƌĚŝŶŐ� ƚŽ�t,K͕� ƐŵŽŬĞƐ� ƉƌŽĚƵĐĞĚ� ĨƌŽŵ� ƵƐĞ� ŽĨ� ŝŶĞĸĐŝĞŶƚ�
ĐŽŽŬ� ƐƚŽǀĞƐ� ĐĂƵƐĞƐ� ĂďŽƵƚ� ϰ͘ϯ�ŵŝůůŝŽŶ� ƉƌĞŵĂƚƵƌĞ� ĚĞĂƚŚƐ� ĞǀĞƌǇ� ǇĞĂƌ͘ �
&ƵƌƚŚĞƌŵŽƌĞ͕� ŝŶĞĸĐŝĞŶƚ� ƐƚŽǀĞƐ� ĂůƐŽ� ŚĂǀĞ� ĂŶ� ŝŵƉĂĐƚ� ŽŶ� ǁŽŵĞŶ Ɛ͛�
ĚƌƵĚŐĞƌǇ͘��ƐŝĂŶ�ǁŽŵĞŶ�ƐƉĞŶĚ�ϯͲϳ�ŚŽƵƌƐ�ƉĞƌ�ĚĂǇ�ĨŽƌ�ĐŽŽŬŝŶŐ�ƉƵƌƉŽƐĞƐ�
ĂŶĚ�ĂďŽƵƚ�ϯϳϰ�ŚŽƵƌƐ�ƚŽ�ĐŽůůĞĐƚ�ĨƵĞů�ŝŶ�ƚŚĞ�ŚŽƵƐĞŚŽůĚ�ƵƐŝŶŐ�ƚƌĂĚŝƟŽŶĂů�
ƐƚŽǀĞƐ�ǁŚĞƌĞĂƐ�ǁŽŵĞŶ�ůŝǀŝŶŐ�ŝŶ�ŚŽƵƐĞƐ�ŚĂǀŝŶŐ�ŝŵƉƌŽǀĞĚ�ĐŽŽŬ�ƐƚŽǀĞƐ�
;ƐƚŽǀĞƐ�ĚĞƐŝŐŶĞĚ�ƚŽ� � ƌĞĚƵĐĞ� � ĨƵĞů� �ƵƐĞ� �ĂŶĚ� �ĞŵŝƐƐŝŽŶͿ� �ǁŽƵůĚ� �ƐĂǀĞ��
ϳϬ�ŚŽƵƌƐ� ĂŶŶƵĂůůǇ͘� dŚŝƐ� ƐƚƵĚǇ�ĂŝŵĞĚ� ƚŽ� ĂƐƐĞƐƐ� ƚŚĞ�ĞĸĐŝĞŶĐǇ�ŽĨ�ĮǀĞ�
ƚƌĂĚŝƟŽŶĂů� ĐŽŽŬ� ƐƚŽǀĞƐ� ĂŶĚ� ĮǀĞ� ŝŵƉƌŽǀĞĚ� ĐŽŽŬ� ƐƚŽǀĞƐ� ƵƐŝŶŐ�tĂƚĞƌ�
�ŽŝůŝŶŐ�dĞƐƚ�ƉƌŽƚŽĐŽů�ϰ͘Ϯ͘ϯ�ŝŶ��ŚǇĂƐŝŶŐŬŚĂƌŬĂ͕�tĂƌĚ�EƵŵďĞƌ�Ϭϱ͘�dŚĞ�
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ĚĂƚĂ� ĐŽůůĞĐƚĞĚ�ǁĞƌĞ� ĂŶĂůǇǌĞĚ� ƵƐŝŶŐ�tĂƚĞƌ� �ŽŝůŝŶŐ� dĞƐƚ� ƐƉƌĞĂĚƐŚĞĞƚ�
ϰ͘Ϯ͘ϰ�ĂŶĚ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƚƌĂĚŝƟŽŶĂů�ĐŽŽŬ�ƐƚŽǀĞƐ�ŽŶ�ǁŽŵĞŶ�ĚƌƵĚŐĞƌǇ�
ǁĂƐ�ĞǀĂůƵĂƚĞĚ�ƚŚƌŽƵŐŚ�ƋƵĞƐƟŽŶŝŶŐ�ϭϬϬ�ŚŽƵƐĞŚŽůĚƐ͘�&ƌŽŵ�ƚŚĞ�tĂƚĞƌ�
�ŽŝůŝŶŐ�dĞƐƚ͕�ŝƚ�ǁĂƐ�ĨŽƵŶĚ�ƚŚĂƚ�ƚŚĞ�ĞĸĐŝĞŶĐǇ�ŽĨ�ƚƌĂĚŝƟŽŶĂů�ƐƚŽǀĞƐ�ƌĂŶŐĞĚ�
ďĞƚǁĞĞŶ� ϴͲϭϬ� й� ǁŚĞƌĞĂƐ� ŝŵƉƌŽǀĞĚ� ƐƚŽǀĞƐ� ƌĂŶŐĞĚ� ĨƌŽŵ� ϭϳͲϮϰй͘�
&ƌŽŵ�ƚŚĞ�ƋƵĞƐƟŽŶŶĂŝƌĞƐ� ŝƚ�ǁĂƐ� ĨŽƵŶĚ� ƚŚĂƚ�ǁŽŵĞŶ�ƵƐŝŶŐ� ƚƌĂĚŝƟŽŶĂů�
ĐŽŽŬ�ƐƚŽǀĞƐ�ǁŽƵůĚ�ŐŽ�ƚŽ�ĨŽƌĞƐƚ�ĨŽƵƌ�ƟŵĞƐ�Ă�ǁĞĞŬ�ƚŽ�ĐŽůůĞĐƚ�ĮƌĞǁŽŽĚ�
ǁŚŝĐŚ� ŝƐ�ĚŽƵďůĞ�ŽĨ� ƚŚĞ�ǁŽŵĞŶ�ƵƐŝŶŐ� ŝŵƉƌŽǀĞĚ� ƐƚŽǀĞƐ͘� ^ŝŵŝůĂƌůǇ͕ � ŽŶ�
ĂŶ�ĂǀĞƌĂŐĞ͕�ƚŚĞ�ĐŽŽŬŝŶŐ�ƟŵĞ�ĨŽƌ�ƚŚĞ�ǁŽŵĞŶ�ƵƐŝŶŐ�ƚƌĂĚŝƟŽŶĂů�ƐƚŽǀĞƐ�
ĞǆĐĞĞĚĞĚ�ďǇ�ƚǁŽ�ŚŽƵƌƐ�ƚŚĂŶ�ŝŵƉƌŽǀĞĚ�ĐŽŽŬ�ƐƚŽǀĞƐ�ƵƐĞƌƐ͘�dŚĞƌĞĨŽƌĞ͕�
ŝŵƉƌŽǀĞĚ�ĐŽŽŬ�ƐƚŽǀĞƐ�ǁĞƌĞ�ĨŽƵŶĚ�ƚŽ�ŚĂǀĞ�ďĞƩĞƌ�ĞĸĐŝĞŶĐǇ�ĂŶĚ�ŽƚŚĞƌ�
ƐŽĐŝŽͲĞĐŽŶŽŵŝĐ�ďĞŶĞĮƚƐ͘

<ĞǇǁŽƌĚƐ͗� /ŶĞĸĐŝĞŶƚ� ĐŽŽŬŝŶŐ� ƐƚŽǀĞƐ͕� dƌĂĚŝƟŽŶĂů� ĐŽŽŬ� ƐƚŽǀĞƐ͕�
/ŵƉƌŽǀĞĚ�ĐŽŽŬ�ƐƚŽǀĞƐ͕�tĂƚĞƌ�ďŽŝůŝŶŐ�ƚĞƐƚ͕�tŽŵĞŶ�ĚƌƵĚŐĞƌǇ

EIKT 005#

^ƉĂƟĂů��ŝƐƚƌŝďƵƟŽŶ͕�,ŝƐƚŽƌŝĐĂů��ǆŝƐƚĞŶĐĞ�ŽĨ�'ŚĂƌŝĂů�ĂŶĚ�/ƚƐ�
�ŽŶƐĞƌǀĂƟŽŶ�/ŵƉĂĐƚ�ŽŶ�>ŽĐĂů�>ŝǀĞůŝŚŽŽĚ�ŝŶ�ZĂƉƟ�ZŝǀĞƌ�ŽĨ�
�ŚŝƚǁĂŶ�EĂƟŽŶĂů�WĂƌŬ

D�D�d��^�W<Kd�*1͕��/E�^,�E�hW�E�ϭ͕Ϯ͕�Z�E:�E���,�dd�1

1WĂƚĂŶ�DƵůƟƉůĞ��ĂŵƉƵƐ͕�>ĂůŝƚƉƵƌ 
2ZĞƐŽƵƌĐĞƐ�,ŝŵĂůĂǇĂ�&ŽƵŶĚĂƟŽŶ͕�>ĂůŝƚƉƵƌ

'ŚĂƌŝĂů� ;'ĂǀŝĂůŝƐ�ŐĂŶŐĞƟĐƵƐͿ�ǁĞƌĞ�ƌĞƉŽƌƚĞĚ�ĨƌŽŵ�Ăůů�ƚŚĞ�ŵĂũŽƌ�ƌŝǀĞƌ�
ƐǇƐƚĞŵƐ�ŽĨ�ůŽǁ�ůĂŶĚ�dĞƌĂŝ�ŽĨ�EĞƉĂů�ďƵƚ�ĐƵƌƌĞŶƚůǇ�ƚŚĞǇ�ĂƌĞ�ƉƌĞƐĞŶƚ�ŽŶůǇ�
ŝŶ� ƚǁŽ� ƌŝǀĞƌ� ƐǇƐƚĞŵƐ� ;<ĂƌŶĂůŝ� ŝŶ��ĂƌĚŝĂ� ĂŶĚ�EĂƌĂǇĂŶŝ� ŝŶ��ŚŝƚǁĂŶͿ� ĂƐ�
ŝƐŽůĂƚĞĚ�ƉŽƉƵůĂƟŽŶƐ͘�'ŚĂƌŝĂů�ƉŽƉƵůĂƟŽŶ� ŝƐ�ĚĞĐůŝŶŝŶŐ� ŝŶ� ƚŚĞŝƌ�ŶĂƚƵƌĂů�
ŚĂďŝƚĂƚ� ĚƵĞ� ƚŽ� ŚĂďŝƚĂƚ� ĚĞƐƚƌƵĐƟŽŶ� ĂŶĚ� ĂŶƚŚƌŽƉŽŐĞŶŝĐ� ƉƌĞƐƐƵƌĞ͘�
dŚĞƌĞĨŽƌĞ� ƚŚƌŽƵŐŚ� ƌĞƐĞĂƌĐŚ� ŽŶ� ŝƚƐ� ƉƌĞƐĞŶĐĞ� ĂŶĚ� ĂƐƐŽĐŝĂƚĞĚ� ŚĂďŝƚĂƚ�
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ĨĂĐƚŽƌƐ� ŝƐ�ǁĂƌƌĂŶƚĞĚ�ĨŽƌ� ŝƚƐ�ĨƵƚƵƌĞ�ĐŽŶƐĞƌǀĂƟŽŶ͘�dŚŝƐ�ƐƚƵĚǇ�ĂŝŵĞĚ�ƚŽ�
ĂƐƐĞƐƐ�ƐƉĂƟĂů�ĚŝƐƚƌŝďƵƟŽŶ͕�ŚŝƐƚŽƌŝĐĂů�ĞǆŝƐƚĞŶĐĞ�ŽĨ�'ŚĂƌŝĂů͕�ĂŶĚ�ĞǆƉůŽƌĞ�
ŝŵƉĂĐƚ� ŽĨ� ŐŚĂƌŝĂů� ĐŽŶƐĞƌǀĂƟŽŶ� ŝŶ� ůŝǀĞůŝŚŽŽĚ� ŽĨ� ůŽĐĂů� ƉĞŽƉůĞ� ŝŶ� ĂŶĚ�
ĂƌŽƵŶĚ��ŚŝƚǁĂŶ�EĂƟŽŶĂů�ƉĂƌŬ͘�&ŽĐƵƐ�'ƌŽƵƉ��ŝƐĐƵƐƐŝŽŶ͕�<ĞǇ�ŝŶĨŽƌŵĂŶƚ�
ŝŶƚĞƌǀŝĞǁ�ĂŶĚ�YƵĞƐƟŽŶŶĂŝƌĞ� ƐƵƌǀĞǇ�ǁĂƐ� ĐĂƌƌŝĞĚ� ĨƌŽŵ�EŽǀĞŵďĞƌ� ƚŽ�
&ĞďƌƵĂƌǇ͘�dŽƚĂů�ϰ�&'�Ɛ�ǁĞƌĞ�ĐĂƌƌŝĞĚ�ďĞƚǁĞĞŶ�ĂŐĞ�ŐƌŽƵƉƐ�ŽĨ�ϱϬ�ƚŽ�ϲϬ�
ǇĞĂƌƐ͘�dŚĞ�ƐƚƵĚǇ�ŽĨ�Ϯ�ĚĂǇƐ�ŝŶ�ZĂƉƟ�ƌŝǀĞƌ�ƚŚƌŽƵŐŚ�ďŽĂƚ�ƐƵƌǀĞǇ�ĞƐƟŵĂƚĞĚ�
Ă�ƚŽƚĂů�ŽĨ�ϰϱ�ŝŶĚŝǀŝĚƵĂů�'ŚĂƌŝĂůƐ�ŝŶ�ZĂƉƟ�ZŝǀĞƌͲĂ�ƚƌŝďƵƚĂƌǇ�ŽĨ�EĂƌĂǇĂŶŝ�
ZŝǀĞƌ� ƐǇƐƚĞŵ͘�'ŚĂƌŝĂů�ǁĂƐ�ŽďƐĞƌǀĞĚ� ƚŽ�ŚĂǀĞ�Ă�ŚŝŐŚ�ŶƵŵďĞƌ� ŝŶ�ŵƵĚ�
ďĂŶŬƐ� ;ϱϴйͿ� ĨŽůůŽǁĞĚ� ďǇ� ǁĂƚĞƌ� ;ϯϭйͿ� ĂŶĚ� ƚŚĞŶ� ƐĂŶĚ� ďĂŶŬƐ� ;ϭϮйͿ�
ĚƵƌŝŶŐ�ƚŚĞ�ƐƚƵĚǇ�ƉĞƌŝŽĚ͘�dŚĞ�&'��ŝĚĞŶƟĮĞĚ�ƚŚĞ�ŚŝƐƚŽƌŝĐĂů�ƉƌĞƐĞŶĐĞ�ŽĨ�
'ŚĂƌŝĂů�ŝŶ�ƚŚĞ�'ŽůĂŐŚĂƚ͕��ƵĚŚĂƌĂ�ĂŶĚ�^ŝƚĂŵĂŝƚŚĂŶ�ŝŶ�ĮƐŚŝŶŐ�ĂĐƟǀŝƟĞƐ͘�
dŚƌŽƵŐŚ� ƚŚĞ� ƋƵĞƐƟŽŶŶĂŝƌĞ� ƐƵƌǀĞǇĞĚ� ǁŝƚŚ� ƉĞŽƉůĞ� ůŝŬĞ� ďŽƚĞ͕� ĚĂƌĂŝ͕�
ŵƵƐĂŚĂƌ͕ � ůŝǀŝŶŐ� ŝŶ� ƚŚĞ� ŶĞĂƌďǇ� ǀŝůůĂŐĞ� ŽĨ� ZĂƉƟ� ƌŝǀĞƌ͕ � ϲϴй� ŽĨ� ƉĞŽƉůĞ�
ĂƌĞ� ŶŽƚ� ŚĂǀŝŶŐ� ĂŶǇ� ƉƌŽďůĞŵ�ǁŝƚŚ� ĐŽŶƐĞƌǀĂƟŽŶ� ĂĐƟǀŝƟĞƐ͘� �ĐĐŽƌĚŝŶŐ�
ƚŽ� &'�Ɛ͕� ƉƌŽŵŽƟŶŐ� ĂůƚĞƌŶĂƟǀĞƐ� ŝŶ� ŝŶĐŽŵĞ� ŐĞŶĞƌĂƟŽŶ� ƚŽ� ƚŚĞƐĞ�
ĐŽŵŵƵŶŝƟĞƐ�ǁŽƵůĚ�ŚĞůƉ�ŝŶ�'ŚĂƌŝĂů�ĐŽŶƐĞƌǀĂƟŽŶ�ŝŶ��EW͘

<ĞǇǁŽƌĚƐ͗� 'ŚĂƌŝĂů͕� ,ŝƐƚŽƌŝĐĂů� ĞǆŝƐƚĞŶĐĞ͕� >ŽĐĂů� ůŝǀĞůŝŚŽŽĚ͕� /ŶͲƐŝƚƵ�
ĐŽŶƐĞƌǀĂƟŽŶ
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ENVI 001

�ŝƐƚƌŝďƵƟŽŶ͕� dŚƌĞĂƚ� �ŶĂůǇƐŝƐ� ĂŶĚ� �ŽŵŵƵŶŝƚǇ� �ĂƐĞĚ�
�ŽŶƐĞƌǀĂƟŽŶ�ŽĨ�WĂŶŐŽůŝŶ͗����ĂƐĞ�̂ ƚƵĚǇ�ŝŶ�ZĂŶŝ��ŽŵŵƵŶŝƚǇ�
&ŽƌĞƐƚ͕�DĂŬǁĂŶƉƵƌ��ŝƐƚƌŝĐƚ

h�,/d��>�D/�,,�E�

�ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�&ŽƌĞƐƚƌǇ�hŶŝǀĞƌƐŝƚǇ͕�&ĂĐƵůƚǇ�ŽĨ�&ŽƌĞƐƚƌǇ͕�,ĞƚĂƵĚĂ͕�
EĞƉĂů

WĂŶŐŽůŝŶ�ŝƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ĞůƵƐŝǀĞ�ĂŶĚ�ƉŽŽƌůǇ�ƐƚƵĚŝĞĚ�ƐŵĂůů�ŵĂŵŵĂůƐ�
ĂĐƌŽƐƐ� ŝƚƐ� ƌĂŶŐĞ͘� WĂŶŐŽůŝŶƐ� ĂƌĞ� ĞǆƉĞƌŝĞŶĐŝŶŐ� ƉŽƉƵůĂƟŽŶ� ĚĞĐůŝŶĞ�
ƚŚƌŽƵŐŚŽƵƚ� ŝƚƐ� ƌĂŶŐĞ�ŵŽƐƚůǇ� ĚƵĞ� ƚŽ�ƉŽĂĐŚŝŶŐ͕� ŝůůĞŐĂů� ƚƌĂĚĞ� ĂŶĚ� ůŽƐƐ�
ĂŶĚ� ĚĞŐƌĂĚĂƟŽŶ� ŽĨ� ƚŚĞŝƌ� ŚĂďŝƚĂƚƐ͘� /Ŷ� ƚŚŝƐ� ĐŽŶƚĞǆƚ͕� ƚŚĞ� ƐƚƵĚǇ� ǁĂƐ�
ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�ZĂŶŝ��ŽŵŵƵŶŝƚǇ�&ŽƌĞƐƚ�ŽĨ�DĂŬǁĂŶƉƵƌ��ŝƐƚƌŝĐƚ�ŽĨ�EĞƉĂů�
ƚŽ�ĂƐƐĞƐƐ�ƚŚĞ�ĚŝƐƚƌŝďƵƟŽŶ�ĂŶĚ�ŬĞǇ�ƚŚƌĞĂƚƐ�ƚŽ�ƉĂŶŐŽůŝŶ�ĂůŽŶŐ�ǁŝƚŚ� ŝƚƐ�
ĐŽŶƐĞƌǀĂƟŽŶ�ĞīŽƌƚƐ�Ăƚ�ƚŚĞ�ĐŽŵŵƵŶŝƚǇ� ůĞǀĞů͘�dŚĞ�ĚŝƌĞĐƚ�ĂŶĚ�ŝŶĚŝƌĞĐƚ�
ƐŝŐŶƐ�ŽĨ�ƉĂŶŐŽůŝŶ�;ďƵƌƌŽǁƐ͕�ĨŽŽƚƉƌŝŶƚƐ͕�ĨĞĐĂů�ŵĂƚĞƌŝĂůͿ�ǁĞƌĞ�ƐĞĂƌĐŚĞĚ�
ĂƐ� ƚŚĞ� ŝŶĚŝĐĂƟŽŶ� ŽĨ� ƉĂŶŐŽůŝŶ� ƉƌĞƐĞŶĐĞ͘� ^ŝŵƉůĞ� ƌĂŶĚŽŵ� ƐĂŵƉůŝŶŐ�
ŵĞƚŚŽĚ�ǁĂƐ�ĂƉƉůŝĞĚ�ĨŽƌ�ƚŚĞ�ĐŽůůĞĐƟŽŶ�ŽĨ�ƐŽĐŝĂů�ŝŶĨŽƌŵĂƟŽŶ�ƌĞůĂƚĞĚ�ƚŽ�
ƉĂŶŐŽůŝŶ͘���ƚŽƚĂů�ŽĨ�ϭϯϬ�ďƵƌƌŽǁƐ�;ϰϰ�ŶĞǁ�ĂŶĚ�ϴϲ�ŽůĚͿ�ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�
ĚƵƌŝŶŐ� ƚŚĞ� ƐƵƌǀĞǇ͘� �ŝƐƚƌŝďƵƟŽŶ� ŽĨ� ďƵƌƌŽǁƐ� ǁĂƐ� ĐůƵŵƉĞĚ� ƚǇƉĞ� ĂŶĚ��
ŶŽƚ�ƵŶŝĨŽƌŵ�ƚŚƌŽƵŐŚŽƵƚ�Ăůů�ĞůĞǀĂƟŽŶƐ͘�DĂũŽƌŝƚǇ�ŽĨ�ƚŚĞ�ďƵƌƌŽǁƐ�ǁĞƌĞ�
ĨŽƵŶĚ�ŝŶ�ƚŚĞ�ĞůĞǀĂƟŽŶ�ƌĂŶŐĞ�ŽĨ�ϱϬϬͲ�ϲϬϬŵ͘�WĞŽƉůĞ�ǁĞƌĞ�ĂǁĂƌĞ�ĂďŽƵƚ�
ƉĂŶŐŽůŝŶ�ŚŽǁĞǀĞƌ͕ � ŽŶůǇ� ĨĞǁ� ƌĞƐƉŽŶĚĞŶƚƐ�ŚĂĚ� ƐĞĞŶ� ŝƚ� ĚŝƌĞĐƚůǇ� ŝŶƐŝĚĞ�
ƚŚĞŝƌ� ĐŽŵŵƵŶŝƚǇ� ĨŽƌĞƐƚ͘� <ĞǇ� ƚŚƌĞĂƚƐ� ƚŽ� ƉĂŶŐŽůŝŶ� ǁĞƌĞ� ĐŽŶƐƚƌƵĐƟŽŶ�
ĂĐƟǀŝƟĞƐ͕�ĚƌǇŝŶŐ�ǁĂƚĞƌ�ƌĞƐŽƵƌĐĞƐ͕�ƌĂƉŝĚ�ƵƌďĂŶŝǌĂƟŽŶ͕�ŚĂďŝƚĂƚ�ůŽƐƐ͕�ůĂĐŬ�
ŽĨ� ĨŽŽĚ� ŝŶƐŝĚĞ� ĨŽƌĞƐƚƐ͕�ŽǀĞƌŐƌĂǌŝŶŐ͕�ŵŝŶŝŶŐ͕�ĚĞĨŽƌĞƐƚĂƟŽŶ͕�ƉŽĂĐŚŝŶŐ͕�
ƉƌĞĚĂƟŽŶ�ŽĨ�ĂƐƐŽĐŝĂƚĞĚ�ĂŶŝŵĂů�ƐƉĞĐŝĞƐ͕�ĂŶĚ�ĨŽƌĞƐƚ�ĮƌĞ͘��ŵŽŶŐ�ƚŚĞŵ�
ƚŚĞ�ĐŽŶƐƚƌƵĐƟŽŶ�ĂĐƟǀŝƟĞƐ�ǁĞƌĞ�ĐŽŶƐŝĚĞƌĞĚ�ĂƐ� ƚŚĞ�ďŝŐŐĞƐƚ� ƚŚƌĞĂƚ� ƚŽ�
ƉĂŶŐŽůŝŶ͘� sĂƌŝŽƵƐ� ĐŽŵŵƵŶŝƚǇͲďĂƐĞĚ� ĐŽŶƐĞƌǀĂƟŽŶ� ƉƌŽŐƌĂŵƐ� ǁĞƌĞ�
ŝŶŝƟĂƚĞĚ� ďǇ� ĂƵƚŚŽƌŝƟĞƐ� ŽĨ� ZĂŶŝ� �ŽŵŵƵŶŝƚǇ� &ŽƌĞƐƚ͖� ŚŽǁĞǀĞƌ͕ � ƚŚĞƐĞ�
ƉƌŽŐƌĂŵƐ�ǁĞƌĞ�ƐƟůů�ŶŽƚ�ĞīĞĐƟǀĞ�ĨŽƌ�ƚŚĞ�ĐŽŶƐĞƌǀĂƟŽŶ�ŽĨ�ƉĂŶŐŽůŝŶ͘���
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ĐŽůůĂďŽƌĂƟǀĞ�ĐŽŶƐĞƌǀĂƟŽŶ�ĂƉƉƌŽĂĐŚ�ŝƐ�ŶĞĞĚĞĚ�ƚŽ�ƉƌŽƚĞĐƚ�ƚŚŝƐ�ƐƉĞĐŝĞƐ�
ŽƵƚƐŝĚĞ�ŽĨ�ƉƌŽƚĞĐƚĞĚ�ĂƌĞĂƐ͘

<ĞǇǁŽƌĚƐ͗�WĂŶŐŽůŝŶ͕��ŝƐƚƌŝďƵƟŽŶ͕�dŚƌĞĂƚ͕��ŽŶƐĞƌǀĂƟŽŶ

ENVI 002

KƉƟŵŝǌĂƟŽŶ�ĨŽƌ�KǀĞƌƉƌŽĚƵĐƟŽŶ�ŽĨ�dǇƉĞ�///�WŽůǇŬĞƟĚĞƐ��ŝŶ�
E. Coli� ĂŶĚ� DĞƚĂďŽůŽŵŝĐƐ� ĨŽƌ� DĂƐƐ� ^ƉĞĐƚƌŽŵĞƚƌǇͲ�ĂƐĞĚ�
/ĚĞŶƟĮĐĂƟŽŶ�

zK'�^,�:K^,/1͕�WZ/d/�^�y�E�1

1^ŽƵƚŚ��ƐŝĂŶ�hŶŝǀĞƌƐŝƚǇ 
�ŵĂŝů͗ ǇŽŐĞƐŚ͘ũŽƐŚŝϭϰϬϬΛŐŵĂŝů͘ĐŽŵ

WŽůǇŬĞƟĚĞƐ�ĂƌĞ�ĂŶ�ŝŵƉŽƌƚĂŶƚ�ĐůĂƐƐ�ŽĨ�ĐŽŵƉŽƵŶĚƐ�ƉƌĞƐĞŶƚ�ŝŶ�ƵŶŝĐĞůůƵůĂƌ�
ŽƌŐĂŶŝƐŵƐ�Ͳ�ďĂĐƚĞƌŝĂ͕�ĂŵŽĞďĂ͕�ĂŶĚ�ŵƵůƟĐĞůůƵůĂƌ�ŽƌŐĂŶŝƐŵƐ�Ͳ�ĂůŐĂĞ�ĂŶĚ�
ƉůĂŶƚƐ͘� dŚĞƐĞ� ƉŽůǇŬĞƟĚĞƐ� ĐĂŶ� ďĞ� ĞǆƉƌĞƐƐĞĚ� ĂƌƟĮĐŝĂůůǇ� ŝŶ� ƐŝƚƵ� ƵƐŝŶŐ�
ƐƵŝƚĂďůĞ�ĞǆƉƌĞƐƐŝŽŶ�ǀĞĐƚŽƌ͘ ��ǆƉƌĞƐƐŝŽŶ�ǀĞĐƚŽƌ�Ɖ�dͲϮϭĐ͕�ǁŝƚŚ�ŽƵƌ�ŐĞŶĞ�
ŽĨ� ŝŶƚĞƌĞƐƚ�DŵĂƌͺϭ� ĂŶĚ�EĨͺϭ͕� ƚƌĂŶƐĨŽƌŵĞĚ� ŝŶƚŽ� �>ͲϮϭ� ƐƚƌĂŝŶƐ� ŽĨ� �͘�
coli�ĂƌĞ�ŐƌŽǁŶ�Ăƚ�ĚŝīĞƌĞŶƚ�ĐƵůƚƵƌĞ�ĐŽŶĚŝƟŽŶƐ�ĨŽůůŽǁĞĚ�ďǇ�ŵĞƚĂďŽůŝƚĞ�
ĞǆƚƌĂĐƟŽŶ� ƵƐŝŶŐ� ĂĐŝĚ� ŚǇĚƌŽůǇƐŝƐ� ŵĞƚŚŽĚ͘� dŚĞ� ĞǆƚƌĂĐƚƐ� ǁĞƌĞ� ƚŚĞŶ͕�
ĐŽŶĐĞŶƚƌĂƚĞĚ� ƵƐŝŶŐ� ŵƵůƟ� ǀĂƉŽƌ� ĂŶĚ� ďǇ� ƉƵƌŐŝŶŐ� ůŝƋƵŝĚ� ŶŝƚƌŽŐĞŶ͘�
DĞƚĂďŽůŽŵŝĐƐ�ĨŽƌ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇ�ŝŶ�ŵƵůƟƉůĞ�ƌĞĂĐƟŽŶ�ŵŽŶŝƚŽƌŝŶŐ�
;DZDͿ�ŵŽĚĞ� ĂŶĚ� ƚŚŝŶ� �ŚƌŽŵĂƚŽŐƌĂƉŚǇ� ƵƐŝŶŐ� ƚŚĞ� ĚŝīĞƌĞŶƚ� ƐŽůǀĞŶƚ�
ƐǇƐƚĞŵ�ĨŽƌ�ƚŚĞ�ĚĞƚĞĐƟŽŶ�dǇƉĞ�///�ƉŽůǇŬĞƟĚĞƐ�ŝŶ�ƚŚĞ�ĐƌƵĚĞ�ƐĂŵƉůĞ�ĂŶĚ�
ƐŝůŝĐĂ�ŐĞů�ĨƌĂĐƟŽŶƐ�ŽĨ�ƚŚĞ�ĚŝīĞƌĞŶƚ�ŽƉƟŵŝǌĞĚ�ĐŽŶĚŝƟŽŶ�ŝĚĞŶƟĮĞĚ�ƚŚĞ�
ƌĂŶŐĞ�ŽĨ�ƚŚĞƐĞ�ĐŽŵƉŽƵŶĚƐ͘�dŚĞ�ĚŝīĞƌĞŶƚ�ƉƌŽĮůĞ�ŽĨ�ƚŚĞƐĞ�ŵĞƚĂďŽůŝƚĞƐ�
ŝŶ� ƌĞƐƉŽŶƐĞ� ƚŽ� ǀĂƌŝŽƵƐ�ƉŚǇƐŝŽůŽŐŝĐĂů� ĐŚĂŶŐĞƐ� ŝŶ� ƚŚĞ�ŐƌŽǁŝŶŐ� ƐǇƐƚĞŵ�
ƐŚŽǁƐ� ƚŚĞ� ƉŽƐƐŝďŝůŝƚǇ� ƚŽ� ĞŶŚĂŶĐĞ� ƚŚĞ� ŐƌŽǁƚŚ� ŽĨ� ƚŚĞ� ĐŽŵƉŽƵŶĚƐ� ďǇ�
ƵƉͲƐĐĂůŝŶŐ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ƵƐŝŶŐ�ďŝŽͲƌĞĂĐƚŽƌƐ� ŝŶ�ǀĂƌŝŽƵƐ�ƉŚǇƐŝŽůŽŐŝĐĂů�
ĐŽŶĚŝƟŽŶƐ͘
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ENVI 003

�ŽŶƐĐŝŽƵƐ� /ŶŶŽǀĂƟŽŶ͗� WƌŽŐƌĂŵ� �ĞƐŝŐŶ͕� �ǀĂůƵĂƟŽŶ� ĂŶĚ�
DĞĂƐƵƌĞƐ� ŽĨ� ^ƵĐĐĞƐƐ� ĨŽƌ� �ůŝŵĂƚĞ� �ĐƟŽŶ� ŝŶ� <ĂƚŚŵĂŶĚƵ͕�
EĞƉĂů

<�sz���Z/��>

dŚŝƐ�ƌĞƐĞĂƌĐŚ�ƐƚƵĚǇ�ĂŝŵƐ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ƉĞƌĐĞƉƟŽŶƐ�ĂŶĚ�ƉƌĂĐƟĐĞ�
ŽĨ� ŝŶŶŽǀĂƟŽŶ� ĂŵŽŶŐ� ƚŚŝƌĚ� ƐĞĐƚŽƌ� ŽƌŐĂŶŝǌĂƟŽŶƐ� ĂŝŵĞĚ� Ăƚ� ĐůŝŵĂƚĞ�
ĂĐƟŽŶ�ŝŶ�EĞƉĂů͘��ĚĚŝƟŽŶĂůůǇ͕ �ƚŚŝƐ�ƐƚƵĚǇ�ƐĞĞŬƐ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ĐƵƌƌĞŶƚ�
ƉƌĂĐƟĐĞƐ� ĂŶĚ� ƵŶĚĞƌƐƚĂŶĚŝŶŐ� ŽĨ� ŝŶŶŽǀĂƟŽŶ� ƉĞƌƚĂŝŶŝŶŐ� ƚŽ� ƚŚƌĞĞ�
ŽƌŐĂŶŝǌĂƟŽŶĂů�ƉƌĂĐƟĐĞ�ƉĂƌĂŵĞƚĞƌƐ͗�ƉƌŽŐƌĂŵ�ĚĞƐŝŐŶ͕�ŵŽŶŝƚŽƌŝŶŐ�ĂŶĚ�
ĞǀĂůƵĂƟŽŶ͕� ĂŶĚ�ŵĞĂƐƵƌĞŵĞŶƚ� ŽĨ� ƉƌŽŐƌĂŵŵĂƟĐ� ƐƵĐĐĞƐƐ͕� ĐŽŶĚƵĐƚĞĚ�
ĂŵŽŶŐ�ϱ�ƚŚŝƌĚ�ƐĞĐƚŽƌ�ŽƌŐĂŶŝǌĂƟŽŶƐ�ĐƵƌƌĞŶƚůǇ�ŝŵƉůĞŵĞŶƟŶŐ�ƉƌŽŐƌĂŵƐ�
ŝŶ�EĞƉĂů͕�ǁŝƚŚ�ŚĞĂĚ�ŽĸĐĞƐ� ŝŶ�<ĂƚŚŵĂŶĚƵ͘�dŚŝƐ� ƐƚƵĚǇ� ĨŽƵŶĚ� ƚŚĂƚ�Ăůů�
ĂĐƚŽƌƐ�ĂŐƌĞĞ�ƚŚĂƚ�EĞƉĂů�ŝƐ�ĐƵƌƌĞŶƚůǇ�ŝŶ�ƚŚĞ�ƐƚĂƚĞ�ŽĨ�ĐůŝŵĂƚĞ�ĞŵĞƌŐĞŶĐǇ͕ �
ĂŶĚ� ƚŚĞƌĞ� ŝƐ� ĂŶ� ƵƌŐĞŶĐǇ� ĨŽƌ� ŝŶŶŽǀĂƟǀĞ� ĂƉƉƌŽĂĐŚĞƐ� ŝŶ� ƚŚĞ� ĐůŝŵĂƚĞ�
ĚŽŵĂŝŶ͘�/Ŷ�ƚĞƌŵƐ�ŽĨ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ŝŶŶŽǀĂƟŽŶ�ŝƚƐĞůĨ͕ � ŝƚ�ǁĂƐ�ĨŽƵŶĚ�
ƚŚĂƚ�ŝŶŶŽǀĂƟŽŶ�ǁĂƐ�ĚĞƐĐƌŝďĞĚ�ǁŝƚŚŝŶ�ƚŚƌĞĞ�ĐŽƌĞ�ĂƐƉĞĐƚƐ͗�ŝŶŶŽǀĂƟŽŶ�
ŝŶ�ƚĞĐŚŶŽůŽŐǇ�ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ĂĚĂƉƚĂƟŽŶ͕�ŝŶĚŝŐĞŶŽƵƐ�;ŐƌŽƵŶĚ�ůĞǀĞůͿ�
ŝŶŶŽǀĂƟŽŶ͕� ĂŶĚ� ŝŶŶŽǀĂƟŽŶ� ŝŶ� ŽƌŐĂŶŝǌĂƟŽŶĂů� ƉƌŽĐĞƐƐĞƐ͕� ĂƉƉƌŽĂĐŚĞƐ�
ĂŶĚ� ĐĂƉĂĐŝƚǇ͘� &Žƌ� ƉƌŽŐƌĂŵ� ĚĞƐŝŐŶ͕� ǁŚŝůĞ� ƚƌĂĚŝƟŽŶĂů� ŵŽĚĞůƐ� ŽĨ�
ĚĞǀĞůŽƉŵĞŶƚ� ǁĞƌĞ� ƐƟůů� ƵƐĞĚ͕� ŶĞǁ�ŵĞƚŚŽĚƐ� ƐƵĐŚ� ĂƐ� ƚŚĞ� ŝŶƚĞŐƌĂƚĞĚ�
ĂƉƉƌŽĂĐŚ͕� ĐŽŵŵƵŶŝƚǇ� ŽǁŶĞƌƐŚŝƉ� ĂƉƉƌŽĂĐŚ� ĂŶĚ� Ă� ƉƌĞͲƐƚƌƵĐƚƵƌĞĚ�
ĂƉƉƌŽĂĐŚ� ĞŶŚĂŶĐĞ� ŝŶŶŽǀĂƟŽŶ͘� /Ŷ� ƚĞƌŵƐ� ŽĨ� ƉƌŽŐƌĂŵ� ĞǀĂůƵĂƟŽŶ� ĂŶĚ�
ŵĞĂƐƵƌĞŵĞŶƚ� ŽĨ� ƐƵĐĐĞƐƐ͕� ŽƌŐĂŶŝǌĂƟŽŶƐ� ƐƟůů� ƵƐĞ� ƚƌĂĚŝƟŽŶĂů� ŵŽĚĞůƐ�
ĂŶĚ�ƚŽŽůƐ͘�DĞĂƐƵƌĞŵĞŶƚ�ŽĨ�ƐƵĐĐĞƐƐ�ŝƐ�ƟĞĚ�ƚŽ�ƚŚĞ�ĂĐƟǀŝƟĞƐ�ĐŽŶĚƵĐƚĞĚ�
ďǇ� ƚŚĞ� ŽƌŐĂŶŝǌĂƟŽŶ͕� ĂŶĚ� ƉĞƌŚĂƉƐ� ĞǀĞŶ� ƚŚĞ� ďƵĚŐĞƚ� ĚŝƐďƵƌƐĞĚ͘� dŚŝƐ�
ƌĞƐĞĂƌĐŚ�ƌĞĐŽŵŵĞŶĚƐ�ƚŚĞ�ƵƐĞ�ŽĨ�ƚǁŽ�ƚŽŽůƐ͗�ŚƵŵĂŶͲĐĞŶƚĞƌĞĚ�ĚĞƐŝŐŶ�
ĂŶĚ� ƐǇƐƚĞŵƐ� ĂŶĂůǇƐŝƐ� ĨŽƌ� ŵŽƌĞ� ĞīĞĐƟǀĞ� ƉƌŽŐƌĂŵ� ĚĞƐŝŐŶ͘� �� ŚĞĂǀǇ�
ĨŽĐƵƐ�ŽŶ� ƌĞƐĞĂƌĐŚ�ĂŶĚ�ĐĂƉĂĐŝƚǇ�ďƵŝůĚŝŶŐ� ŝƐ�ŶĞĐĞƐƐĂƌǇ� ƚŽ�ĞŶƐƵƌĞ� ƚŚĂƚ�
ƚŚĞ�ĐŽƵŶƚƌǇ�ŝƐ͕�ŝŶ�ƚŚĞ�ůŽŶŐ�ƚĞƌŵ͕�ƐĞůĨͲƌĞůŝĂŶƚ�ŝŶ�ƚŚĞ�ĐůŝŵĂƚĞ�ĚŽŵĂŝŶ͕�ĂŶĚ�
ŝŶ�ƚŚĞ�ƐŚŽƌƚͲƚĞƌŵ͕�ĞīĞĐƟǀĞůǇ�ƌĞƐƉŽŶĚƐ�ƚŽ�ƚŚĞ�ƵƌŐĞŶƚ�ŝƐƐƵĞƐ�ǁŝƚŶĞƐƐĞĚ͘ 
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ENVI 004#

�ŶǀŝƌŽŶŵĞŶƚĂů� /ŵƉĂĐƚ� �ƐƐĞƐƐŵĞŶƚ� ŽĨ� DƵŶŝĐŝƉĂů� ^ŽůŝĚ�
tĂƐƚĞ�DĂŶĂŐĞŵĞŶƚ�ŝŶ��ĂŶĞƉĂ͕�EĞƉĂů

WZ�^�^,�W͘ �^,Z�^d,�1͕��E/^,�',/D/Z�1͕�DK,�E��͘���E'/Ϯ

1�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶǀŝƌŽŶŵĞŶƚ�^ĐŝĞŶĐĞ�ĂŶĚ��ŶŐŝŶĞĞƌŝŶŐ͕�<ĂƚŚŵĂŶĚƵ�
hŶŝǀĞƌƐŝƚǇ͕�EĞƉĂů 

2�ĞƉĂƌƚŵĞŶƚ�ŽĨ�'ĞŽŐƌĂƉŚǇ�ĂŶĚ��ŝƚǇ�Θ�ZĞŐŝŽŶĂů�WůĂŶŶŝŶŐ͕��ĂůŝĨŽƌŶŝĂ�
^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ͕�&ƌĞƐŶŽ͕���͕�h^�

DƵŶŝĐŝƉĂů� ƐŽůŝĚ� ǁĂƐƚĞ� ;D^tͿ� ŵĂŶĂŐĞŵĞŶƚ� ŝƐ� ŽŶĞ� ŽĨ� ƚŚĞ� ŵĂũŽƌ�
ĞŶǀŝƌŽŶŵĞŶƚĂů� ƚŽƉŝĐƐ� ĂŵŽŶŐ� ƵƌďĂŶ� ĂƌĞĂƐ� ŝŶ� ĚĞǀĞůŽƉŝŶŐ� ĐŽƵŶƚƌŝĞƐ͘�
,ĂƉŚĂǌĂƌĚ� ŚĂŶĚůŝŶŐ� ŽĨ�D^t� ĐĂŶ� ĐŽŶƚƌŝďƵƚĞ� ƚŽ� ĞŵŝƐƐŝŽŶƐ� ŽĨ� ĐĂƌďŽŶ�
ĚŝŽǆŝĚĞ͕� ŵĞƚŚĂŶĞ͕� ĂŶĚ� ŶŝƚƌŽƵƐ� ŽǆŝĚĞ͕� ǁŚŝĐŚ� ĐŽƵůĚ� ĂĐĐĞůĞƌĂƚĞ� ŐůŽďĂů�
ǁĂƌŵŝŶŐ� ĂŶĚ� ŝŵƉĂĐƚ� ŚƵŵĂŶ� ŚĞĂůƚŚ� ĂŶĚ� ĞŶǀŝƌŽŶŵĞŶƚ͘� � �ĂŶĞƉĂ� � ŝƐ��
ŽŶĞ� ŽĨ� ƚŚĞ� ƵƉĐŽŵŝŶŐ�ŵƵŶŝĐŝƉĂůŝƟĞƐ� ŝŶ�EĞƉĂů� ůŽĐĂƚĞĚ� Ϯϱ� Ŭŵ� ĞĂƐƚ� ŽĨ�
<ĂƚŚŵĂŶĚƵ�ĐŝƚǇ�ĂŶĚ�ŚĂƐ�ĂŶ�ĂƌĞĂ�ŽĨ�ϱϰ͘ϱϵ�ŬŵϮ͘�dŚŝƐ�ƐƚƵĚǇ�ĞǀĂůƵĂƚĞĚ�
ƚŚĞ�ĞŶǀŝƌŽŶŵĞŶƚĂů� ŝŵƉĂĐƚ�ŽĨ�ŐƌĞĞŶŚŽƵƐĞ�ŐĂƐ�;','Ϳ�ĞŵŝƐƐŝŽŶƐ�ƵŶĚĞƌ�
ĚŝīĞƌĞŶƚ� ƐĐĞŶĂƌŝŽƐ� ŽĨ� �D^t� �ŵĂŶĂŐĞŵĞŶƚ� � ŝŶ� � �ĂŶĞƉĂ� � ĐŝƚǇ� � ƵƐŝŶŐ�
ƚŚĞ�>ŝĨĞ��ǇĐůĞ��ƐƐĞƐƐŵĞŶƚ�;>��Ϳ�ƚŽŽů͘�dŚĞ�ƐĐŽƉĞ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ŝŶĐůƵĚĞƐ�
ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�>���ƐƉƌĞĂĚƐŚĞĞƚ�ĨŽůůŽǁŝŶŐ�ŐƵŝĚĞůŝŶĞƐ�ƌĞĐŽŵŵĞŶĚĞĚ�
ďǇ� /ŶƚĞƌŐŽǀĞƌŶŵĞŶƚĂů� WĂŶĞů� ŽŶ� �ůŝŵĂƚĞ� �ŚĂŶŐĞ� ;/W��Ϳ� ĨŽƌ� EĂƟŽŶĂů�
'ƌĞĞŶŚŽƵƐĞ�'ĂƐ�/ŶǀĞŶƚŽƌŝĞƐ͕�>����ƐƚĂŶĚĂƌĚ��ŐƵŝĚĞůŝŶĞƐ��ƉƌĞƐĐƌŝďĞĚ��ďǇ�/^K�
ϭϰϬϰϰ�ĂŶĚ�/^K�ϭϰϬϰϬ͘�dŚĞ�Ɛŝǆ�ĚŝīĞƌĞŶƚ�ƐĐĞŶĂƌŝŽƐ�ŽĨ�D^t�ŵĂŶĂŐĞŵĞŶƚ�
ƐǇƐƚĞŵ͕�ŝ͘Ğ͘�ďĂƐĞůŝŶĞ�Žƌ�ďƵƐŝŶĞƐƐ�ĂƐ�ƵƐƵĂů�;^ϭͿ͕�ĐŽŵƉŽƐƟŶŐ�ĐŽŵďŝŶĞĚ�
ǁŝƚŚ� ůĂŶĚĮůůŝŶŐ� ;^ϮͿ͕� ŵĂƚĞƌŝĂů� ƌĞĐŽǀĞƌǇ� ĨĂĐŝůŝƚǇ� ;DZ&Ϳ� ĐŽŵƉƌŝƐĞĚ� ŽĨ�
ƐǇƐƚĞŵĂƟĐ� ƌĞĐǇĐůŝŶŐ� ĂŶĚ� ĐŽŵƉŽƐƟŶŐ� ĐŽŵďŝŶĞĚ�ǁŝƚŚ� ůĂŶĚĮůůŝŶŐ� ;^ϯͿ͕�
DZ&�ĂŶĚ�ĂŶĂĞƌŽďŝĐ�ĚŝŐĞƐƟŽŶ�;��Ϳ�ƚŽŐĞƚŚĞƌ��ǁŝƚŚ�ůĂŶĚĮůůŝŶŐ�;^ϰͿ͕�DZ&͕ �
ĐŽŵƉŽƐƟŶŐ�ĂŶĚ����ǁŝƚŚ� ůĂŶĚĮůůŝŶŐ� ;^ϱͿ͕�ĂŶĚ� ŝŶĐŝŶĞƌĂƟŽŶ�ĂůŽŶŐ�ǁŝƚŚ�
ůĂŶĚĮůůŝŶŐ� � ;^ϲͿ� � ǁĞƌĞ� � ĞǀĂůƵĂƚĞĚ� � ĨŽƌ� � ','� ĞŵŝƐƐŝŽŶƐ� ďǇ� ƌĞǀŝĞǁŝŶŐ�
ĞǆƚĞŶƐŝǀĞ�ůŝƚĞƌĂƚƵƌĞ�ƌĞǀŝĞǁ�ĂŶĚ�/W���ŵĞƚŚŽĚŽůŽŐŝĞƐ͘�ZĞĐǇĐůŝŶŐ�ŝŶ�DZ&�
ĐĂŶ� ƐŝŐŶŝĮĐĂŶƚůǇ�ŵŝŶŝŵŝǌĞ� ƚŚĞ� ǀŽůƵŵĞ�ŽĨ�D^t�ŐŽŝŶŐ� ƚŽ� ƚŚĞ� ůĂŶĚĮůů͘�
>ŝŬĞǁŝƐĞ͕� ĞŶĞƌŐǇ� ƌĞĐŽǀĞƌǇ� ƵƐŝŶŐ� ��� ĂŶĚ� ĐŽŵƉŽƐƟŶŐ� ŚĂƐ� ƐŝŐŶŝĮĐĂŶƚ�
ŝŵƉůŝĐĂƟŽŶƐ�ŽŶ�ŵŝŶŝŵŝǌŝŶŐ�','�ĞŵŝƐƐŝŽŶƐ͘

<ĞǇǁŽƌĚƐ͗�>ŝĨĞ�ĐǇĐůĞ�ĂƐƐĞƐƐŵĞŶƚ͕�'ƌĞĞŶŚŽƵƐĞ�ŐĂƐ͕�tĂƐƚĞ
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dŚĞŵĞ͗��Ks/�Ͳϭϵ͗�>ĞƐƐŽŶƐ�ĨŽƌ�&ƵƚƵƌĞ
^͘E͘ EĂŵĞ �ĸůŝĂƟŽŶ

DŽĚĞƌĂƚŽƌ
ϭ �ƌ�WƌĂƟǀĂ�WĂŶĚĞǇ &ŽƵŶĚĞƌ�ĂŶĚ���K͕���ĂƚĂůǇƐƚ�dĞĐŚŶŽůŽŐǇ

WĂŶĞůŝƐƚƐ
Ϯ �ƌ�DĂĚŚƵƌŝŵĂ�

�ŚĂĚƌĂ
&ĂĐƵůƚǇ͕ �DĂƐƚĞƌ Ɛ͛�ŝŶ�/ŶƚĞƌŶĂƟŽŶĂů��ŽͲ
ŽƉĞƌĂƟŽŶ�ĂŶĚ��ĞǀĞůŽƉŵĞŶƚ�;D/��Ϳ͕��
DŝĚͲǁĞƐƚĞƌŶ�hŶŝǀĞƌƐŝƚǇ͕ �EĞƉĂů

ϯ �ƌ��ŵďŝŬĂ�WƌĂƐĂĚ�
'ĂƵƚĂŵ

WƌŽĨĞƐƐŽƌ�ĂŶĚ�WƌŝŶĐŝƉĂů͕�<ĂƚŚŵĂŶĚƵ�&ŽƌͲ
ĞƐƚƌǇ��ŽůůĞŐĞ�;<�&�K>Ϳ

ϰ �ƌ�WƌĂũĂů�WƌĂĚŚĂŶ WŽƚƐĚĂŵ�/ŶƐƟƚƵƚĞ�ĨŽƌ��ůŝŵĂƚĞ�/ŵƉĂĐƚ�
ZĞƐĞĂƌĐŚ�;W/<Ϳ͕�'ĞƌŵĂŶǇ

�ƌ�WƌĂũĂů�WƌĂĚŚĂŶ�ĞǆƉůĂŝŶĞĚ�ŚŽǁ�ƚŚĞ�ƐǇƐƚĞŵ�ĂŶĚ�ƐƵƉƉůǇ�ŝŶ�ƚŚĞ�ĨŽŽĚ�
ƐĞĐƚŽƌ�ĂƌĞ�ĂīĞĐƚĞĚ�ĚƵĞ�ƚŽ�ƚŚĞ�ƉĂŶĚĞŵŝĐ͘�&ŽŽĚ�ƉƌŽĚƵĐƟŽŶ͕�ĂǀĂŝůĂďŝůŝƚǇ͕ �
ĂŶĚ�ƐƚĂďŝůŝƚǇ�ĂƌĞ�ĂīĞĐƚĞĚ�ǁŽƌůĚǁŝĚĞ͘�/Ŷ�EĞƉĂů͕�ŵĂŶǇ�ƉĞŽƉůĞ�ĂƌĞ�ŝŶǀŽůǀĞĚ�
ŝŶ�ŽƌŐĂŶŝĐ�ĨĂƌŵŝŶŐ�ĂŶĚ�ŬŝƚĐŚĞŶ�ŐĂƌĚĞŶƐ͘�sĂƌŝŽƵƐ�ƉĞŽƉůĞ�ŚĂǀĞ�ĂĚĂƉƚĞĚ�
ƚŽ�ĂŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�ĂƌĞ�ĞŶĐŽƵƌĂŐŝŶŐ�ůŽĐĂů�ƉƌŽĚƵĐƚƐ͘�sĂƌŝŽƵƐ�ƋƵĞƐƟŽŶƐ�
ĂƌĞ� ĂƌŝƐŝŶŐ� ƌĞŐĂƌĚŝŶŐ� ƚŚĞ� ƉŽƐƚ� �Ks/�� ĞƌĂ͕� �ƌ� WƌĂĚŚĂŶ� ďĞůŝĞǀĞƐ� ƚŚĂƚ�
ƉĂŶĚĞŵŝĐ�ŚĂƐ�ƉƌŽǀŝĚĞĚ�ŽƉƉŽƌƚƵŶŝƟĞƐ�ŝŶ�ǀĂƌŝŽƵƐ�ƐĞĐƚŽƌƐ͘�,Ğ�ĞǆƉůĂŝŶĞĚ�
ŚŽǁ�ǁĞ�ŶĞĞĚ�ƚŽ�ĐŽŶƚƌŝďƵƚĞ�ƐǇƐƚĞŵĂƟĐĂůůǇ�ĂƐ�ƚŚŝƐ�ŝƐ�ƚŚĞ�͚tĂŝƚ�ĂŶĚ�^ĞĞ�
WŚĂƐĞ͛͘ �,Ğ�ďĞůŝĞǀĞƐ�ƚŚĂƚ�ŝŶ�ƚŚŝƐ�ƐŝƚƵĂƟŽŶ�ŽĨ�ŐůŽďĂů�ƉĂŶĚĞŵŝĐ͕�ƚŚĞ�ŵĂŝŶ�
ƌŽůĞ�ŽĨ�ƐĐŝĞŶƟƐƚƐ� ŝƐ� ƚŽ�ƉƌŽǀŝĚĞ�ĞǀŝĚĞŶĐĞ�ďĂƐĞĚ�ƌĞƐĞĂƌĐŚ�ƚŽ� ŝŶŇƵĞŶĐĞ�
ƚŚĞ�ƉŽůŝĐǇ�ŵĂŬĞƌƐ͘

�ƌ��ŵďŝŬĂ�WƌĂƐĂĚ�'ĂƵƚĂŵ�ďĞůŝĞǀĞƐ�ǁĞ�ĂƌĞ�ŝŶ�ĂŶ�ĂĐƟǀĞ��Ks/��ƉŚĂƐĞ͘�
dŚĞ�ĐůĞĂƌ�ƉŝĐƚƵƌĞ�ŽĨ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ��Ks/��ŝƐ�ǇĞƚ�ƚŽ�ďĞ�ĚŝƐĐŽǀĞƌĞĚ͘�dŚĞ�
ƉĂŶĚĞŵŝĐ�ŚĂƐ�ĂīĞĐƚĞĚ�ƚŚĞ�ĐŽŵŵƵŶŝƚǇ͕ �ƐŽĐŝĞƚǇ͕ �ŝŶĚŝǀŝĚƵĂůƐ�ŶĞŐĂƟǀĞůǇ͘�
,ŽǁĞǀĞƌ�ƐŽŵĞ�ƉŽƐŝƟǀĞ�ŝŵƉĂĐƚƐ�ĂƌĞ�ĂůƐŽ�ĞǀŝĚĞŶƚ͕�ŐůŽďĂů�Ăŝƌ�ƉŽůůƵƟŽŶ�
ŚĂƐ� ĚĞĐƌĞĂƐĞĚ� ƐƵďƐĞƋƵĞŶƚůǇ͘� �ƌ� 'ĂƵƚĂŵ� ƐƚĂƚĞĚ� ƚŚĂƚ� ƚŚĞ� ĨƵƚƵƌĞ�
ĞĐŽŶŽŵŝĐ�ƐĞĐƚŽƌ� ŝƐ�ĂůƐŽ�ĂīĞĐƚĞĚ�ĚƵĞ�ƚŽ� ƚŚĞ�ƉĂŶĚĞŵŝĐ͕� ƚŚĞ�ŵĂũŽƌŝƚǇ�
ŽĨ� ƚŚĞ� ďƵĚŐĞƚ� ŝƐ� ĚŝǀĞƌƚĞĚ� ƚŽ� ǀĂƌŝŽƵƐ� ĞĐŽŶŽŵŝĐ� ĂŶĚ� ŚĞĂůƚŚ� ƐĞĐƚŽƌƐ͘
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,ŽǁĞǀĞƌ͕ �ƚŚĞ�ŐĞŶĞƌĂů�ĂǁĂƌĞŶĞƐƐ�ĐƌĞĂƚĞĚ�ďǇ�ƚŚĞ�ƉĂŶĚĞŵŝĐ�ĂŵŽŶŐ�ƚŚĞ�
ƉĞŽƉůĞ�ŝƐ�ĂůĂƌŵŝŶŐ͘�,Ğ�ƐƵŐŐĞƐƚƐ�ƚŚĂƚ�ƉŽůŝĐǇŵĂŬĞƌƐ�ĂƌŽƵŶĚ�ƚŚĞ�ǁŽƌůĚ�
ĂƌĞ� ƚŽ� ŵĂŬĞ� ƐƵƐƚĂŝŶĂďůĞ͕� ĞŶǀŝƌŽŶŵĞŶƚ� ĨƌŝĞŶĚůǇ� ƉŽůŝĐŝĞƐ� ĨŽƌ� ƉƌŽƉĞƌ�
ďĂůĂŶĐĞ͘

�ƌ�DĂĚŚƵƌŝŵĂ��ŚĂĚƌĂ�ďĞůŝĞǀĞƐ�ƚŚĂƚ��Ks/��ŚĂƐ�ĂīĞĐƚĞĚ�ƚŚĞ�ĐŚŝůĚƌĞŶ͕�
ŝŵŵƵŶŝǌĂƟŽŶ͕�ǀĂĐĐŝŶĂƟŽŶ͕�ĞǆƉĞĐƟŶŐ�ŵŽƚŚĞƌƐ�ďŽƚŚ�ĞĐŽŶŽŵŝĐĂůůǇ�ĂŶĚ�
ŵĞŶƚĂůůǇ͘�^ŝŶĐĞ�EĞƉĂů�ŚĂƐ�ŶŽƚ�ƌĞĂĐŚĞĚ�ŝƚƐ�ƉĞĂŬ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ŶƵŵďĞƌƐ�ŽĨ�
ŝŶĨĞĐƚĞĚ͕�ƚŚĞ�ƐŽĐŝĂů�ĂŶĚ�ŵĞŶƚĂů�ŝŵƉĂĐƚƐ�ĂƌĞ�ǇĞƚ�ƚŽ�ƵŶĨŽůĚ͘��ĐĐŽƌĚŝŶŐ�
ƚŽ��ƌ��ŚĂĚƌĂ͕�ƚŚĞ�ƉĂŶĚĞŵŝĐ�ŚĂĚ�ƐĞƚ�ŝƚƐ�ďŝŐŐĞƐƚ�ŝŵƉĂĐƚ�ŽŶ�ƚŚĞ�EĂƟŽŶĂů�
'�W�ĂƐ�ƚŚĞ�sŝƐŝƚ�EĞƉĂů�ϮϬϮϬ�ĐĂŵƉĂŝŐŶ�ǁĂƐ�ŚŝŶĚĞƌĞĚ͘� /Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�
ƚŚŝƐ� ƚŚĞ� ƐĞƌǀŝĐĞ� ĞĐŽŶŽŵǇ͕ � ĞĚƵĐĂƟŽŶ� ƐĞĐƚŽƌƐ͕� � ŚŽƐƉŝƚĂůƐ� � ĂƌĞ� � ĨĂĐŝŶŐ��
ƐĞƚ� ďĂĐŬ� ŽŶ� ǀĂƌŝŽƵƐ� ůĞǀĞůƐ͘� KŶ� ƚŚĞ� ŽƚŚĞƌ� ŚĂŶĚ͕� ƐŚĞ� ďĞůŝĞǀĞƐ� ƚŚĂƚ�
ǀĂƌŝŽƵƐ� ŽƉƉŽƌƚƵŶŝƟĞƐ� ĂƌĞ� ĂǀĂŝůĂďůĞ� ŽŶ� Ă� ƉĞƌƐŽŶĂů� ůĞǀĞů� ĚƵĞ� ƚŽ� ƚŚŝƐ�
ƉĂŶĚĞŵŝĐ͕�Ă�ŚĞĂůƚŚǇ�ůŝĨĞƐƚǇůĞ͕�ĂŶĚ�ĂŶ�ŝŵŵĞĚŝĂƚĞͬƉŽƐŝƟǀĞ�ĞŶǀŝƌŽŶŵĞŶƚ�
ƉĞƌƐƉĞĐƟǀĞƐ�ĂƌĞ�ƚŽ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ͘��ƌ��ŚĂĚƌĂ�ƐƚĂƚĞĚ�ƚŚĂƚ�͞tĞ�ĐĂŶŶŽƚ�
ĂĐƚ�ůŽĐĂůůǇ�ǁŚŝůĞ�ƚŚŝŶŬŝŶŐ�ŐůŽďĂůůǇ͘͟ �EŽǁ�ŝƐ�ƚŚĞ�ƟŵĞ�ǁŚĞŶ�ůŽĐĂů�ƉĞŽƉůĞ�
ĐĂŶ�ŐůŽďĂůŝǌĞ�ŚŽƵƐĞŚŽůĚ� ůĞǀĞů� ŝŶǀĞŶƟŽŶƐ�ĂƐ�ŶĞĐĞƐƐŝƚǇ� ŝƐ� ƚŚĞ�ŵŽƚŚĞƌ�
ŽĨ� ŝŶǀĞŶƟŽŶƐ͘� dŽ� ĂĐŚŝĞǀĞ� ƐŵĂƌƚĞƌ� ĂŶĚ� ŐƌĞĂƚĞƌ� EĞƉĂů͕� ŐŽǀĞƌŶŵĞŶƚ�
ĂŐĞŶĐŝĞƐ�ƐŚŽƵůĚ�ŽƌŐĂŶŝǌĞ�ƐŬŝůůͲďĂƐĞĚ�ƚƌĂŝŶŝŶŐ͘

 
�ŽŶĐůƵƐŝŽŶ

dŚĞ� ŵŽĚĞƌĂƚŽƌ� �ƌ� WƌĂƟǀĂ� WĂŶĚĞǇ͕ � ĞǆƉƌĞƐƐĞĚ� ŚĞƌ� ƌĞŐĂƌĚƐ� ƚŽǁĂƌĚƐ��
ƚŚĞ�ƉĂŶĞůŝƐƚ�ĂŶĚ�ƚŚĞ�ƉĂƌƟĐŝƉĂŶƚƐ�ĨŽƌ�ŵĂŬŝŶŐ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĚŝƐĐƵƐƐŝŽŶ�
ĨƌƵŝƞƵů͘� ^ŚĞ�ĞŵƉŚĂƐŝǌĞĚ� ƚŚĂƚ� ĂƐ� Ă� ƌĞƐĞĂƌĐŚĞƌ͕ �ǁĞ�ŶĞĞĚ� ƚŽ��ŐƌĞĞ� ƚŽ�
�ŝƐĂŐƌĞĞ�ĂŶĚ�ǁĞ�ŶĞĞĚ�ƚŽ�ďƌŝŶŐ�ŝŶƚŽ�ƚŚĞ�ŵŝŶĚƐĞƚ�ŽĨ�ƚŚĞ�ŐŽǀĞƌŶŵĞŶƚ�ĂŶĚ�
ŐĞŶĞƌĂů�ƉƵďůŝĐ�ƚŚĂƚ�ĚŝƐĂŐƌĞĞŝŶŐ�ĚŽĞƐ�ŶŽƚ�ŵĞĂŶ�ƚŚĂƚ�ŝŶĚŝǀŝĚƵĂůƐ�ĐĂŶŶŽƚ�
ǁŽƌŬ� ƚŽŐĞƚŚĞƌ͘ � ^ŚĞ�ŵĞŶƟŽŶĞĚ� ŝŶĐŽƌƉŽƌĂƟŶŐ� Ă� ŚŽůŝƐƟĐ� ĂƉƉƌŽĂĐŚ� ŝŶ�
ĚĞǀĞůŽƉŵĞŶƚ� ďĞĐĂƵƐĞ� ŽĨ� ǁŚŝĐŚ� EĞƉĂů� ĐĂŶ� ŐĞƚ� ŝŶƚŽ� ƚƌĂŶƐĨŽƌŵĂƟǀĞ�
ŐŽǀĞƌŶŵĞŶƚ͘�KŶĞ�ƚĂŬĞ�ŚŽŵĞ�ŵĞƐƐĂŐĞ�ĨŽƌ�ƉĂƌƟĐŝƉĂŶƚƐ�ĐĂŶ�ďĞ�ƚŚĞ�ĐĂůů�
ŽĨ�ĂĐƟŽŶ͕�ƉĞŽƉůĞ�ƌĞĂůŝǌŝŶŐ�ǁŚĂƚ�ƚŚĞŝƌ�ƉĂƌƚ�ŽĨ�ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ŝƐ�ƚŽ�ŵĂŬĞ�
Ă�ĚŝīĞƌĞŶĐĞ͘

W�E�>��/^�h^^/KE
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Annex1. 
Name of the volunteers involved in the Sixth Graduate 
Conference

Aarati G.C., AFU Prekshya Subedi, CDES-TU
Aayasha Shrestha, Saptagandaki Multi-
ple Campus Prizma Chapagain, KU

Abish Man Shakya, MICD-MWU Purna Man Shrestha, RHF
Alina Shahi, CDES-TU Rachana Sharma, CAS
Amisha Acharya, PMC-TU Sadikshya Ghimire, Tri-chandra
Anil Neupane, Tri-chandra Samita Khadka, CDES-TU
Anita Neupane, Saptagandaki Multiple 
Campus Sandhya Dahal, Khopwa College

Anjana Bhattarai, CDB-TU Sarita Chaulagain, CDB-TU
Ashish Dhakal, KU Satyam Chaudhary, CDES-TU
Bina Thapa, CDES-TU Shaurav Sharma, AFU
Diana Ghale,GGIC-TU Shraddha Kunwar,KU
Dikshya Ghimire, ISET-Nepal Shristi Shrestha, GGIC-TU
Dipa Rai, CDZ-TU Sneha Pradhananga, KU
Enna Mool, CDES-TU Subekshya Bastakoti, Khopwa College
Ganga Poudel,CDES-TU Suchana Baniya, CDES-TU
Hirendra Bista,KU Susan KC, Pokhara University
Jeebina Adhikary, GGIC-TU Sushma Timsina, CDES-TU
Kiran Gosai, CDES-TU Sudeeksha Basyal, KU
Mahesh Sapkota, Saptagandaki Multi-
ple Campus Pragya Neupane, KU

Maiya Pahari, CDES-TU Kanchan Kattel, EGH-RHF
0DQGLS�.DÀH��.8 Prakriti Koirala, CDES-TU
Manjita Kharel, CDES-TU Shreesha Pandey, AFU
Miraj Poudel, AFU Gauri Jayaswal, CDES-TU
Monika Dhakal, Khowpa College Manisha Basnet, CDES-TU
Monika Gurung, KU Smritee Subedi, KU
Nabin Basnet, Central Campus of Tech-
nology Shrabada Gurung, KU

�EE�y�ϭ
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Nikita Maharjan, CDES-TU Shankar Prasad Poudel, AFU
Onisha Mahato, Saptagandaki Multiple 
Campus Shreeya Aryal, AFU

Pooja Mahato, Saptagandaki Multiple 
Campus Anjana Pradhan, KU

Pooja Manandhar, CDES-TU Shraddha Bhattarai, CDES-Tu
Prabhat Adhikari, CDB-TU Gaurav Adhikari, AFU
Prabhat Rai, KU Reecha Acharya, NARC
Pragati Dahal, CDES-TU Usha Acharya, ISET-Nepal
3UDJ\D�.DÀH��30&�78  

�EE�y�ϭ
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Annex2: 
Nomenclature of the conference host rooms

ϭ͘�Kande Vyakur -sf“8] Eofs'/_�ZŽŽŵ�
dŚŝƐ� ĐŽŶĨĞƌĞŶĐĞ� ƌŽŽŵ� ŝƐ� ŶĂŵĞĚ�
ĂŌĞƌ� ^ƉŝŶǇ� �ĂďďůĞƌ͘ � dŚĞ� ^ƉŝŶǇ�
ďĂďďůĞƌ� ;dƵƌĚŽŝĚĞƐ� ŶŝƉĂůĞŶƐŝƐͿ 
ŝƐ�EĞƉĂů Ɛ͛�ŽŶůǇ�ĞŶĚĞŵŝĐ�ďŝƌĚ�ƐƉĞĐŝĞƐ�ƚŚĂƚ 
ďĞůŽŶŐƐ�ƚŽ�ƚŚĞ�ĨĂŵŝůǇ�>ĞŝŽƚŚƌŝĐŚŝĚĂĞ͘�/ƚ�ŝƐ 
ĨŽƵŶĚ�ŽŶůǇ�ŝŶ�ƚŚĞ�ŵŝĚĚůĞ�ŚŝůůƐ�ŽĨ�EĞƉĂů͘�/ƚ 
ŝƐ�ƉƌĞĚŽŵŝŶĂŶƚůǇ�Ă�ƐŚǇ�ďŝƌĚ͕�ůŝǀĞƐ�ŝŶ�ĚĞŶƐĞ 
ƐĐƌƵďƐ� ĂŶĚ�ŵŽƵŶƚƐ� ďƌĂŶĐŚĞƐ� ŽĨ� ďƵƐŚĞƐ 
ĂŶĚ�ƐŵĂůů�ƚƌĞĞƐ͘

Ϯ͘�Rato Habre -/ftf] xfa|]_ ZŽŽŵ��
dŚŝƐ� ĐŽŶĨĞƌĞŶĐĞ� ƌŽŽŵ� ŝƐ� ŶĂŵĞĚ� ĂŌĞƌ�
ZĞĚ� WĂŶĚĂ͘� ZĞĚ� WĂŶĚĂ͕� ĂůƐŽ� ŬŶŽǁŶ� ĂƐ�
ƚŚĞ� ůĞƐƐĞƌ� ƉĂŶĚĂ͕� ŝƐ� ŽŶĞ� ŽĨ� ƚŚĞ� ŵŽƐƚ�
ŝŶƚĞƌĞƐƟŶŐ� ĂŶŝŵĂůƐ� ŝŶ� ƚŚĞ� ǁŽƌůĚ͘� dŚŝƐ�
ŵĂŵŵĂů� ŚĂƐ� ƌĞĚĚŝƐŚͲďƌŽǁŶ� ĨƵƌ� ĂŶĚ�
Ă� ůŽŶŐ� ƐƚƌŝƉĞĚ� ƚĂŝů͘� �Ŷ� ŝŶƚĞƌĞƐƟŶŐ� ĨĂĐƚ�
ĂďŽƵƚ� ƚŚŝƐ� ĂŶŝŵĂů� ŝƐ� ƚŚĂƚ� ŝƚ� ŝƐ� ƚŚĞ� ŽŶůǇ�
ƐƉĞĐŝĞƐ�ŝŶ�ƚŚĞŝƌ�ŐĞŶƵƐ͕��ŝůƵƌƵƐ�;ĞǆĐĞƉƚ�ĨŽƌ�
ƚŚĞŝƌ�ĂŶĐĞƐƚŽƌƐͿ͘

ϯ͘�Jumli Marshi -h'DnL df;L{]_�ZŽŽŵ�
dŚŝƐ� ĐŽŶĨĞƌĞŶĐĞ� ƌŽŽŵ� ŝƐ� ŶĂŵĞĚ�
ĂŌĞƌ� :Ƶŵůŝ� DĂƌƐŚŝ͘� :Ƶŵůŝ� DĂƌƐŚŝ͕� ĂŶ�
ŝŶĚŝŐĞŶŽƵƐ� ƌŝĐĞ� ǀĂƌŝĞƚǇ� ŽĨ� EĞƉĂů͕� ŝƐ�
ŐƌŽǁŶ� Ăƚ� ƚŚĞ� ŚŝŐŚĞƐƚ� ĞůĞǀĂƟŽŶ� ŽĨ� ƚŚĞ�
ǁŽƌůĚ� Ăƚ� ĂŶ� ĂůƟƚƵĚĞ� ŽĨ� ϯϬϱϬ� ŵĂƐů͘�
dŚĞ� /ŶƚĞƌŶĂƟŽŶĂů� ZŝĐĞ� ZĞƐĞĂƌĐŚ 
/ŶƐƟƚƵƟŽŶ� ŚĂƐ� ĐŽŶĮƌŵĞĚ� ƚŚĞ� ƉƌĞƐĞŶĐĞ 
ŽĨ� ĐŽůĚ� ƚŽůĞƌĂŶƚ� ŐĞŶĞ� ŝŶ� ƚŚŝƐ� ǀĂƌŝĞƚǇ 
ƚŚĂƚ� ƐƵƉƉŽƌƚƐ� ŝƚ� ƚŽ� ƚŚƌŝǀĞ� ǁĞůů� ŝŶ� ĐŽůĚ 
ƚĞŵƉĞƌĂƚĞ�ĐŽŶĚŝƟŽŶ͘
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Dr Dinesh Neupane, Conference Secretary delivering welcome speech

�Prof Dr Sharada Thapaliya, Acting Vice-Chancellor, Agriculture and Forestry 
University delivering keynote speech

�
Prof Dr Hridaya Bajracharya, Vice-Chancellor, Lumbini Buddhist University 

delivering Seventh Graduate Conference acceptance speech

Participants during closing ceremony of Sixth Graduate 
Conference via zoom
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week of April. The Central Department of Environmental Science 

(TU-CDES), Institute for Social and Environmental Transition-Nepal 

(ISET-Nepal) and Resource Himalaya Foundation (RHF) initiated this 

conference in 2015. Government of Nepal has generously patronized 

and supported the initiatives since 2018. Nepali universities and 

colleges are the partners in the conference. Kathmandu University 

has been involved in the conference since 2019 and Agriculture and 

Forestry University has been involved from this conference. The 

conference provides an opportunity for young researchers to present 
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