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Message from the Department Head

I am delighted to hear that Nepal Geological Students' Society (NGSS) is publishing the third
volume of "Geolnnovation: Bulletin of Nepal Geological Students' Society". I have no doubt
that the activities of this type by students help not only in their research capabilities but also in
overall development of their academic endeavors. | suggest and encourage NGSS to be more
proactive in extending its activities and to widen the scope of Geolnnovation bulleting by
increasing the quality of the papers. At the same time, | am quite aware that the publication of
this type from the student's level is not an easy job and therefore I congratulate all our students
involved in this journey, the current executive committee of Nepal Geological Students'
Society (NGSS), entire editorial board, the contributors and all the members of NGSS.

Department of Geology, Tri-Chandra Multiple Campus has been supporting the academic and
research activities of students and positive endeavors of NGSS. In the capacity of Department
Head, I assure that the department will continue such support in future as well.

I hope the NGSS can play better role in disseminating the importance of geology ard
advocating the scope of geology to the wider community and wish every success in future
endeavors.

.0,: P
bodh Dhakal, PhD
Subo aka "::’ e
Associate Professor and Head

Department of Geology, Tri-Chandra Multiple Campus
Tribhuvan University, Nepal
E-mail: subodh.dhakal @tre.tu.edu.np
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FOREWORD

It is with great pleasure that the 25th Executive Committee presents the third volume of the Bulletin
of the Nepal Geological Students' Society (NGSS). This edition highlights the activities conducted
by the NGSS over the past year, along with articles penned by emerging geologists. It features news
and information about the society, the election of the 26th Executive Committee, a detailed list of
previous Executive Committees, and webinars with distinguished scholars. Additionally, it includes
biographies and thesis topics of students from the Central Department of Geology, Tribhuvan
University, and Tri-Chandra Multiple Campus, Tribhuvan University.

The Bulletin also contains an entrance mock test, sports events, welcome and farewell programs,
old photographs of NGSS, and upcoming events. It acknowledges the accomplishments of current
and past NGSS members and includes general and review articles evaluated by respected senior
NGSS members. Furthermore, the Bulletin offers a variety of popular geology articles aimed at the
general public. We trust that both geoscientists and the public will find these articles informative.
The Executive Members extend their heartfelt thanks to all the authors for their contributions to this
volume. We also express our gratitude to all esteemed NGSS members for their ongoing
cooperation and active involvement in the society's activities. On behalf of NGSS, we deeply
appreciate the financial and technical support from consulting firms, personal donations from
former members, agencies, governmental and non-governmental organizations, and industries.

We hope readers find this volume valuable and insightful. We always welcome constructive
feedback and suggestions from society members and well-wishers to enhance the quality of the
Bulletin. We look forward to receiving continuous support and cooperation for future publications.
Thank you.

25th Executive Committee, Nepal Geological Students' Society
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INSIGHTS INTO THE NEPAL GEOLOGICAL STUDENT'S SOCIETY
Manisha Thapa

Department of Geology,

Tri-Chandra Multiple Campus

Email:thapamanisha278@gmail.com

‘:i.

Nepal Geological Students’ Society (NGSS) is a non-profitable organization established in 1990
A.D., in the Central Department of Geology, Tribhuvan University, Kirtipur-Kathmandu, Nepal to
foster academic and professional development among geology students in Nepal. The involvement
of B.Sc. (final year) students and M.Sc. students plays a vital aspect of its structure and
functionality to geo science education, growth and development of geology students and
contributing to the geology landscape in Nepal through: mission, membership, activities,
educational initiatives and so on.

The organization aims to promote the study and appreciation of geology among students in Nepal.
It seeks to foster learning, collaboration, and networking opportunities for aspiring geoscientists.
The society comprises students, researchers, and professionals with a shared interest in geology and
earth sciences. It offers membership opportunities for students pursuing studies in geosciences
related fields all over the Nepal. It organizes various activities such as workshops, webinars,
seminars, to enhance the knowledge and skills of its members. Through these events, students have
the opportunity to interact with experts, share experiences, and stay updated on the latest trends and
advancements in the field of Geology. The society facilitates networking opportunities by
connecting students with professionals, researchers, and industry experts. This networking not only
broadens students' perspectives but also opens up avenues for mentorship, and future career
opportunities. These events provide practical learning experiences and networking opportunities
within the geo science community. The society engaged in educational initiatives such as guest
lectures, career guidance sessions, and academic support programs to help students excel in their
geology studies and future careers. These programs cover a wide range of topics, including
fieldwork techniques, data analysis, GIS applications, and technical writing. By honing their skills
through hands-on training and workshops, students are better prepared to tackle challenges and
excel in their academic and professional pursuits. The society involved in community outreach
programs, environmental conservation efforts, and public awareness campaigns related to geology
and natural hazards in Nepal. It aims to educate the public about the significance of geology in
society. The society is led by a team, including the President, Vice President, Secretary, and other
executive members who work together to plan and coordinate the society's activities. They ensure
that the society operates effectively and fulfills its objectives. In addition to academic support,
NGSS focuses on promoting the welfare and well-being of its members. The society fosters a sense
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of belonging and camaraderie among students, creating a supportive environment where they can
exchange ideas, seek advice, and collaborate on projects. Through social events, outreach programs,
and community service initiatives, NGSS cultivates a spirit of unity and solidarity among its

members.

Challenges to Board Members:
Being a board member of the Nepal Geological Student's Society (NGSS) comes with its own set of
challenges which can vary from managing organizational tasks to addressing the needs and

expectations of the members such as:

» Board members often have to balance their academic commitments, personal responsibilities,
and NGSS duties as well by managing time effectively to fulfill their roles and responsibilities
within the society can be challenging, especially during busy academic periods,

» Coordinating activities, events, and meetings within the society requires strong organizational
skills. Ensuring smooth communication among board members, volunteers, and participants, as
well as overseeing logistics and planning, is the most demanding task,

» Managing the finances of the society, including budgeting for events, securing sponsorships,
and handling financial transactions, requires careful attention to detail and financial documents
which is harder to ensure financial stability and transparency within the organization,

» Keeping members actively engaged and involved in the society's activities and initiatives is
essential for the success of NGSS where some challenges encounter in promoting
participation, maintaining enthusiasm, and addressing the diverse needs and interests of the
members,

» Resolving conflicts or disagreements that arises among board members, volunteers, or
members of the society is a delicate task and it need to navigate interpersonal dynamics,
mediate disputes, and promote a harmonious and respectful environment within the
organization,

» Developing long-term goals, strategic initiatives, and growth plans for the society requires
foresight and strategic thinking where board members face challenges in aligning priorities,
setting clear objectives, and mobilizing resources to achieve the desired outcomes,

» Grooming future leaders within the society is crucial for continuity and sustainability and it
requires to provide mentorship, guidance, and opportunities for leadership development
among members,

» Building and maintaining relationships with external stakeholders, such as industry partners,

academic institutions, and other organizations, is vital for the growth and visibility of an
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organization. Board members may face challenges in networking, negotiating partnerships, and
representing the society effectively in external engagements,

» The landscape of student organizations and the geosciences field is constantly evolving. Board
members need to adapt to changing trends, technologies, and needs of the members to stay

relevant and responsive to the dynamic environment.

Despite these challenges, NGSS play a crucial role in driving the vision, mission, and impact of the
society by collaborating, communicating effectively, seeking feedback, and prioritizing the well-
being of the members; board members navigate these challenges and lead NGSS towards

continuous growth and success.

Advantages to Students and Society:
The Nepal Geological Student's Society (NGSS) offers a range of benefits to both students and
society at large. For instance, this organization provides students with opportunities for academic
enrichment through webinars, seminars, workshops etc. which help to enhance students' knowledge,
skills, and exposure to the geosciences field, complementing their formal education. Also, it offers
students a platform to enhance their professional development through networking opportunities,
mentorship programs, and career guidance. Students can gain valuable insights, guidance, and
connections to pursue successful careers in the geosciences industry to promote research and
innovation among students by facilitating research collaborations, projects, and presentations thence
students can engage in scientific inquiry, data analysis, and dissemination of research findings,
contributing to the advancement of knowledge in the geosciences. Moreover, the organization
fosters a sense of community among students by organizing social events, community service
projects, and volunteer opportunities. Students can build connections, friendships, and a support
network within the geosciences community, enhancing their overall college experience by
connecting students with industry professionals, experts, and organizations in the geosciences
sector. Students can gain insights into industry trends, job opportunities, and career pathways
through guest lectures, industry visits, and networking events.
Involvement of the Nepal Geological Student's Society (NGSS):
» Cultivate a team of dedicated and visionary leaders who can steer NGSS towards its goals,
inspire members, and drive innovation and growth within the organization;
» Define a clear mission and set of goals for NGSS that align with its purpose, vision, and values.
Ensure that all activities and initiatives are guided by this strategic direction;
» Prioritize student engagement by creating opportunities for active participation, collaboration,

and involvement in NGSS activities, projects, and decision-making processes;
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» Provide members with access to professional development resources, workshops, training
programs, and mentorship opportunities to enhance their skills, knowledge, and career
prospects in the geosciences field,

» Foster connections and partnerships with industry professionals, academic institutions,
government agencies, and other organizations to expand NGSS's reach, influence, and impact
within the geosciences community;

» Engage in community outreach activities, awareness campaigns, and advocacy efforts to
promote environmental stewardship, scientific literacy, and sustainable practices among
students and the wider community;

> Develop a robust financial plan and fundraising strategy to ensure the long-term sustainability
and growth of NGSS, including securing funding for activities, events, and initiatives;

»  Promote diversity, equity, and inclusion within NGSS by creating a welcoming and supportive
environment for students from diverse backgrounds, cultures, and identities to thrive and
contribute to the organization;

» Embrace a culture of continuous improvement by soliciting feedback from members,
evaluating the effectiveness of programs and initiatives, and implementing changes and

innovations to enhance NGSS impact and relevance.

By focusing on the above mentioned necessities and continually striving for excellence in its
operations, programs, and initiatives, itself as a leader in the geosciences community, empowering
students, advancing knowledge, and making a positive impact on society in shaping the success and
excellence of the Nepal Geological Student's Society (NGSS) by providing leadership, guidance,
and strategic direction.

Responsibilities and contributions of NGSS:

By actively engaging in these areas and leveraging their skills, experiences, and networks, it
significantly contribute to the success, growth, and impact of the Nepal Geological Student's
Society (NGSS) and help advance its mission of promoting geosciences education to the
community.

The organization is responsible for setting the strategic direction of NGSS by defining its mission,
vision, and goals. They develop long-term plans and initiatives to advance the organization's
objectives and ensure alignment with its core values, oversee the governance of NGSS, ensuring
compliance with regulations, ethical standards, and organizational policies to provide oversight on
financial matters, risk management, and organizational performance to safeguard the interests of
NGSS and its members, provide leadership and decision-making support to make informed

decisions on key issues, initiatives, and policies that impact the organization's operations,
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reputation, and sustainability and play critical role in resource development by identifying funding
opportunities, securing sponsorships, and engaging in fundraising activities to support NGSS's
programs, events, and initiatives.

By delving into these insights, one can gain a better understanding of the Nepal Geological
Students’ Society role in nurturing the next generation of geoscientists, promoting geo science

education, and contributing to the geology landscape in Nepal.
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NGSS NEWS

1. Annual General meeting
Annual General Meeting of Nepal Geological Students’ Society was held by the 25
executive committee at Central Department of Geology, Tribhuvan University. The 24"
executive committee members handed over the official keys and documents to the new
committee and wished for a successful tenure.
2. Formation of sub- committee
NGSS encouraged its members to join various sub-committed like Sports Sub-committee,
Scientific Sub-committee to encourage active participation while conducting any kinds of
activities organized by the committee.
3. Scientific Talk programs/ Webinars
Various scientific talk programs and webinars were organized by NGSS. Various
spokespersons with their expertise in Geology imparted knowledge to the students and
assisted them clearing their queries. The following are the list of scientific talk programs
and webinars:
a. Scientific talk programs
e Program on Scientific paper writing skills (Presented by Dr. Upendra Baral)
e Tracking Orogenic Origin: Collaborative research in the Nepal Himalaya
(Presented by Dr. Mary Hubbard)
b. Webinars
e Career Opportunities and Challenges in Field of Geology (Government and
Private Sectors in Nepal and Abroad) (Presented by: Churna Bahadur Ali and
Mr. Ajay Raj Adhikari)
e An Introduction to QGIS (Presented by: Mr. Bhuwan Awasthi)
e Forensic Geology-An Introduction (Presented by: Dr. Kamal Raj Regmi)
e From Source to Sink: Navigating Himalayan cascading hazards (Presented
by: Dr. Basanta Raj Adhikari.)
e Critical Aspects of Mineral Exploration Targeting (Presented by: Mr.
Dharma Raj Khadka)
4. Student Awareness Programs
NGSS conducted various awareness programs in various schools to educate the students on
the Geology of Nepal, the scope of the subject, various disasters that occurs due to
Geological challenges and the measures that can be used to minimize the risk. The

following is the list of awareness programs that were conducted:
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e Student Awareness Program on Geology and Natural Disaster (Presented by:
Sandesh Pandey at' #t fRra Areaftiss fasrrery, Hramfd, 79d9)

e Frequent earthquake reoccurrence in Nepal, it's Causes and Prevention

(Presented by: Rajan Tiwari at 4t FaSITRUl AT Areaflish foeer, TRART,
ddYR)

e Understanding earthquakes: Causes, Effects and Safety Measures (Organized
by: Nepal Geological Students' Society (NGSS) X Society of Exploration
Geophysics (SEG) at Aurd ¥ 1Tl Hreafie faeney, IR, FaauR)

e Natural Disasters in Nepal, it's Causes and Prevention ( Presented by:

Shiksha Lamsal at 4t S5 A1eafiens faemea, feaamy, e

. Trainings

Nepal Geological Students Society also conducted a training program on Fundamentals of
QGIS and Remote Sensing was presented by Mr. Bhuwan Awasti.

Blood Donation program

NGSS and Rotaract District 3292 Nepal conducted one- day blood donation program with
the title of “10TH LATE RTR. SACHIN MEMORIAL NATIONWIDE BLOOD
DONATION PROGRAM” on 9" of Mangshir, 2080.

NGSS Specials

a. Sports Week: NGSS and Central Department of Geology conducted 3-day spots
week where various games such as Badminton, Chess and Futsal for both men and
women teams were conducted.

b. Physical Mock Test: NGSS conducted physical mock tests for all the aspirants
appearing to be selected for MSc General and Engineering Geology.

c. Saraswati Puja: NGSS conducted prayer program on the occasion of Saraswati Puja
and along with this organized Welcome Program for the newly admitted MSc.
Geology and Engineering Geology first semester students.

NGSS Election

As the tenure of 25™ executive committee comes to an end, the general election for the new
executive committee 2080-2081 was conducted successfully on 8" Jestha, 2081 with 97.3%
participation of students. The election was conducted for the post of President, Secretary
and Members and open results were published.

Farewell for 2076 batch and handover program

A farewell for the 2076 batch was conducted in 26" Asar 2081 and along with this, the
official handover program of the office to the 26™ executive committee was also conducted
on this day with the presence of all the valued members of 25™ executive committee.
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BIJAY BARAL P
Vice- President (25" Executive Committee) :
First and foremost, we express our profound appreciation to the Central Department of Geology.
Your unwavering support and collaboration have been pivotal to our shared successes, and your
expertise, resources, and guidance have enriched our endeavours. To the Central Department of
Geology Faculty, we are deeply grateful for your unwavering dedication and commitment. Your
passion for teaching, research, and mentorship has not only inspired us all but also laid a strong
foundation for our growth and achievements. Your tireless efforts in nurturing the next generation
of geologists are truly commendable and integral to our department's success. We are fortunate to
have such a distinguished and supportive faculty. We also extend our sincere thanks to the
department's non-teaching staff. Your crucial support behind the scenes ensures the smooth
functioning of our activities, and your contributions are deeply valued. From administrative
assistance to maintaining our facilities, your hard work and dedication are indispensable to our
success. We are truly grateful for your efforts. Welcome to the new cohort of students, the NGSS
family, Central Department of Geology! We are thrilled to have you as part of the NGSS family.
Your arrival infuses our community with fresh energy, innovative ideas, and diverse perspectives.
We eagerly anticipate the significant impact you will make in geology. As you embark on this
exciting journey, we encourage you to actively engage in our activities, pursue knowledge, and
contribute your unique talents. Your passion and dedication will undoubtedly shape the future of
this discipline, making valuable contributions along the way. Your time with us will be a journey of
personal growth, enriched knowledge, and meaningful connections. Welcome once again, and we
look forward to the positive changes you will bring to our community.

To the outgoing batch of students, we extend our heartfelt congratulations on your remarkable
achievements! As you transition to the next career chapter, we are excited to see the continued
success and fulfillment that awaits you. Your hard work, dedication, and accomplishments during
your time with us have been truly commendable. We are proud of each of you and look forward to
seeing the positive impact you will make in geology and beyond. May the years ahead be filled with
bright opportunities and continued success.

In closing, | extend my best wishes to everyone for a bright and prosperous future. Let us continue
to strive for excellence, support one another, and contribute meaningfully to the advancement of
geological sciences. Our collective dedication to this noble cause is what drives us forward and
inspires us to achieve great things. Together, we can make a lasting impact on our world, knowing
that our work is crucial and inspiring. Let's keep our commitment to the advancement of geological

sciences alive and thriving.
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AUDIT REPORT 79/80

Pan no. 300481770
Lalitpur
Email: budhilama7S@gmail.com
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NGSS MEMBERSHIP LIST

Engineering Geology- 3"Semester (2079)

S.N. Full Name Stream Campus

1 Puspa Raj Poudel Engineering Geology Central Dept of Geology

2 Madan Sapkota Engineering Geology Central Dept of Geology

3 Shishir sharma Engineering Geology Central Dept of Geology

4 Hemanta Pokharel Engineering Geology Central Dept of Geology

5 Niraj Kumar Shrestha Engineering Geology Central Dept of Geology

6 Ashwin Duwadi Engineering Geology Central Dept of Geology

7 Bibhab Gauli Engineering Geology Central Dept of Geology

8 Shiksha Raut Engineering Geology Central Dept of Geology

9 Saru Paudel Engineering Geology Central Dept of Geology

10 Bhawana Khadka Engineering Geology Central Dept of Geology

11 Milan Acharya Engineering Geology Central Dept of Geology

12 Khushbu Lama Engineering Geology Central Dept of Geology

13 Sagar Bhattarai Engineering Geology Central Dept of Geology

14 Shyam Dangal Engineering Geology Central Dept of Geology

15 Manish Adhikari Engineering Geology Central Dept of Geology

16 Amit Sharma Engineering Geology Central Dept of Geology

17 Sushant Acharya Engineering Geology Central Dept of Geology

18 Janak Shrestha Engineering Geology Central Dept of Geology

19 Saugat Regmi Engineering Geology Central Dept of Geology

20 Chirayu Bohara Engineering Geology Central Dept of Geology

21 Anupama Marahatta Engineering Geology Central Dept of Geology

22 Ashish Baral Engineering Geology Central Dept of Geology

23 Durga kumara chhetri Engineering Geology Central Dept of Geology

24 Manjari Adhikari Engineering Geology Central Dept of Geology

25 Krishna KC Engineering Geology Tri-Chandra Multiple Campus
26 Manish Adhikari Engineering Geology Tri-Chandra Multiple Campus
27 Biplove Gauli Engineering Geology Tri-Chandra Multiple Campus
28 Tina Pantha Engineering Geology Tri-Chandra Multiple Campus
29 Aastha Koirala Engineering Geology Tri-Chandra Multiple Campus
30 Janaki khatri Engineering Geology Tri-Chandra Multiple Campus
31 Anju Tamang Engineering Geology Tri-Chandra Multiple Campus
32 Pratigya Bogati Engineering Geology Tri-Chandra Multiple Campus
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Geology and Engineering Geology -1st Semester (2080)

S.N. Name Stream Campus

1 Alija Dahal General Geology Central Dept. of Geology
2 Apekshya Lamichhane General Geology Central Dept. of Geology
3 Babina Mihata Shrestha General Geology Central Dept. of Geology
4 Bhawana Gurung General Geology Central Dept. of Geology
5 Bibek Chaudari General Geology Central Dept. of Geology
6 Binu Shapkota General Geology Central Dept. of Geology
7 Diwash Thapalia General Geology Central Dept. of Geology
8 Himani Basyal General Geology Central Dept. of Geology
9 Ishwor Timalsina General Geology Central Dept. of Geology
10 Kiran Vaidya General Geology Central Dept. of Geology
11 Kritika Sedai General Geology Central Dept. of Geology
12 Laxmi Pokharel General Geology Central Dept. of Geology
13 Leena Chongbang General Geology Central Dept. of Geology
14 Manijil Lamichhane General Geology Central Dept. of Geology
15 Manoj kumar yadav General Geology Central Dept. of Geology
16 Manoj Neupane General Geology Central Dept. of Geology
17 Mumina Miya General Geology Central Dept. of Geology
18 Namtinge Phudong Limbu General Geology Central Dept. of Geology
19 Nismata Sigdel General Geology Central Dept. of Geology
20 Prem Tamang General Geology Central Dept. of Geology
21 Puspa Dhakal General Geology Central Dept. of Geology
22 Sabin Rai General Geology Central Dept. of Geology
23 Samikshya Karki General Geology Central Dept. of Geology
24 Suman Khadka General Geology Central Dept. of Geology
25 Surakshya Gauli General Geology Central Dept. of Geology
26 Surendra Rokaya General Geology Central Dept. of Geology
27 Urbasi Baral General Geology Central Dept. of Geology
28 Yadav Bhatt General Geology Central Dept. of Geology
29 Yashoda Sharma General Geology Central Dept. of Geology
30 Aastha Poudel Engineering Geology Central Dept. of Geology
31 Alka Gyawali Engineering Geology Central Dept. of Geology
32 Ashim Dhakal Engineering Geology Central Dept. of Geology
33 Balaram Bhujel Engineering Geology Central Dept. of Geology
34 Jitendra Adhikari Engineering Geology Central Dept. of Geology
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35 Md Faisal Rain Engineering Geology Central Dept. of Geology
36 Prajwal Panta Engineering Geology Central Dept. of Geology
37 Puja Simkhada Engineering Geology Central Dept. of Geology
38 Sagar Subedi Engineering Geology Central Dept. of Geology
39 Sandipa Dawadi Engineering Geology Central Dept. of Geology
40 Shanti Pandey Engineering Geology Central Dept. of Geology
41 Sishir Chaulagain Engineering Geology Central Dept. of Geology
42 Sumitra Bhattarai Engineering Geology Central Dept. of Geology
43 Sunny Chaulagain Engineering Geology Central Dept. of Geology
44 Susma Poudel Engineering Geology Central Dept. of Geology
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LIST OF MEMBERS IN SUB-COMMITTEE

Sports Sub-committee

Gaurav Sharma

Applied Geology(4th sem)

Nabin Poudel

Applied Geology(4th sem)

Nisha Bhatta

Applied Geology(4th sem)

Rabin Sapkota

Engineering Gealogy(4th sem)

Rubin Ranpal

General Geology(2nd sem)

Jeevan Thapa

General Geology(2nd sem)

Ram Dhakal

Engineering Geology(4th sem,T.C.)

Aashish Bhandari

Engineering Geology(4th sem, T.C.)

Anurag Bhattarai

Engineering Geology(4th sem, T.C.)

Anushka Gyawali

Engineering Gealogy(4th sem)

Scientific Sub-committee

Bishal Poudel

Engineering Geology(4th sem)

Saroj Shrestha

Engineering Geology(4th sem)

Biswash Dhungana

Applied Geology (4th sem)

Aashish Giri

Mining Geology (4th sem)

Suruchi Bhatta

Hydrogeology (4th sem)

Rashmi Acharya

Hydrogeology (4th sem)

Subash K.C.

Engineering Geology (4th sem, T.C.)

Saru Poudel

Engineering Geology(2nd sem)

Ashwin Dawadi

Engineering Geology(2nd sem)

Saurav Koirala

General Geology(2nd sem)

Govinda Sharma

General Geology(2nd sem)

Bhupendra Mahata

General Geology(2nd sem)
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LIST OF THESIS (2022/23)

Thesis Code | Title of Thesis Name of | Copies | Year

in CDG Student

Library

622 Geological Study and Landslide Susceptibility | Dilip Thapa |1 2022/ 79
Mapping of Dharan area Covering the sardu
khola and the seuti khola watershed,Eastern
Nepal.

623 Geologica Structures of the Tribeni-Pangcha | Prabin 1 2022
area,,Eastern Nepal. Pramod

Khatiwada

624 Geology and Structure of Shivnath - | Kabiraj 1 2022
Salena,Baiadi,far -west Nepal with special | Phiyal
Reference to Microstructure,Strain Analysis and
Stress Regime.

625 Lithostratigraphy Petrography,Paleontology and | Madhusudan | 1 2022
Mineral Resources of the Shivnath-Melauli- | Sapkota
Salena area ,Lesser Himalaya in Baitadi
District,Sudurpaschim Province,Nepal.

626 Landslide Susceptibility Mapping of the Sakhare | Prabin 1 2022
khola Watershed, lawa khola and Buwa khola | Kishor
area South- Eastern Nepal. Bimali

627 Comparison Between Two Bivariate Methods of | Yubraj 1 2022
Landslide Susceptibility Mapping at the | Bikram Shahi
Boundary Between Jajarkot and Karnali Nappe,
Mid Western Nepal.

628 Compressibility of Kathmandu City in Northwest | Sweta 1 2022
Kathmandu Vaiiy. Guragain

629 Landslide Hazard and risk Assessment in Rubi | Buddhi Lal | 1 2022
valley Rural Municipality,Dhading ,Central | Tamang
Nepal.

630 Road cut | Slope Stability Assessment along | Amit Bhusal |1 2022
Mid-Hill Highway from Lumle to Dimuwa,
western Nepal.

631 Recogintion  of  Deep-Seated  Landslide | Sudhan 1 2022
Topography and useto Forecast the Shallow | Kumar
Landslides. Subedi

632 Geological Engineering Geological study and | Babita 1 2022

19



GEOINNOVATION: Bulletin of Nepal Geological Students' Society, Vol. 3

Groundwater Potential Mapping of Bhalubang

area,Dang,Lumbini Province.

Rupakheti

633

Geological Study of Khairenitar area, Southern
part of Pokhara valley with Emphasis to

Stratigraphy and Mineral Resouces.

Suman
Dhakal

2022

634

Locating the  Main Boundary Thrust and
Associated Engineering Geological Issuse in
Between the Mechi river and kakur khola,

Eastern Nepal.

Santosh Darji

2022

635

Sedimentary Environment of Punyamata khola ,
Kaver District, Central Nepal.

Swostika
Goraju

2022

636

Geological and Hydrogelogical Assessment
along the upper Reaches of the Budhi khola

section, Province one, Easrern Nepal.

Anusha
Dahal

2022

637

Mountain Hydrogeology in Bhimgethi-Devisthan
Section of West-Central Nepal along Badi Gad
Fauly.

Asmita

Sapkota

2022

638

Prospecting Copper in the Jelban-Seram Section
of the Rolpa District, Lumbini Province, western

Nepal

Europe

Paudyal

2022

639

Geology and Paleontology of the Siwalik Ground
Around Arjun khola area ,Mid-west Nepal.

Anil  Datta
Chaudhary

2022

640

Landslide
Susceptibility analysis of the Lakhandehi khola

Geological Mapping and

watershd of the Sarlahi District, Nepal.

Anup

Neupane

2022

641

Geological Prospecting of Iron from Jelban-

Seram section of Rolpa District,Western Nepal.

Uttam

Sharma

2022

642

Seepage and soil Stability in Topographic

Hollow of Tarebhir area, Kathmandu.

Ashok Kc

643

Deterministic Landslide Hazard Assessment of

Kushma-1,Parbat,Nepal.

Yuvaraj
Poudel

2022

644

Mapping of the Main Boundary Thrust and
Sensitivity analysis along the Kamala river to the

Narayani river,Central Nepal.

Rhythm

Lamichhane

2022

645

Geological and Hydrogelogical  Studies and
Geo-Hazard Assessment of the Khutti khola

Watershed ,Siraha District, Easrern Nepal.

Sumitra

Dhungana

2022

646

Study of Landslide in Thulolumpek-Juhan

Shushila

2022
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section of Gulmi District,Western Nepal. Sanjel

647 Geology, Deformation and Structural Setting at | Sushma 2022
the Boundary Between Jajarkot Nappe and | Kadel
Karnali Nappe Himalaya, Western Nepal..

648 Tracing of the Main Boundary Thrust (MBT) in | Pramod 2022
Between the Narayani and West Rapti | Kattel
Rivers,Nepal Himalaya.

649 Locating the Main Boundary Thrust as the | Pradip 2022
Northern Limit of the Sub-Himalayan zonein | Shrestha
Between the BHERI-Babai river to Mahakali
river, Nepal.

650 Seismicity Analysis to Delineate Different | Bibek 2022
Seismogenic Zone in the Himalayan Region. Khatiwada

651 Evaluation of Rockfall Protection System road | Bivek 2022
side Slopes Around Jalbire in Muglin- | Ghimire
Narayangadh Road Section.

652 Geologicalies of the Gurun khola Watershed on | Sandeep 2022
Emphasis with Groundwater and Geo-Hazad | Paudel
Assessment, Dang District,Lumbini Province,
Nepal.

653 Geological Mapping of the Southern Section of | Roshan 2022
the Arun khola Watershed and Study of the | Neupane
Hupsekot  Landslide of  Chure  -Dun
Region,Gandaki Province, Nepal.

654 Geological Studies with Emphasis on Landslide | Aashish 2022
Susceptibility Mapping Groundwater Potential | Aryal
Mapping and Geohazard Assessment of tha
Upper Parts of Adhi khola Watershed, Syangja
District.

655 Mineralization in Palung Granite and Its | Sujan 2022
Adjacent areas Along Kalitar Section, Central | Sapkota
Nepal.

656 Geologial Mapping and Reserve Estimation of | Sajan G.C. 2022
Cement Grade Limestone at Mankot, Baitadi
District, Sudurpashchim Province.

657 Environmental Sedimentology of the Punyamata | Bijay 2022
river, Kavrepalanchok District,Central Nepal. Banstola

658 Geological Study of the Pokhara Valley with | Dipesh 2022
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Emphasis on Quaternary Stratigraphy and Facies

Categorization.

Thapa

659

Stratigraphy and Mineral Resources of Jajarkot
Klippe and Karnali Klippe,Jajarkot District,
Western Nepal

Aneeta

Thapa

2022

660

Geological Study of Baletaksar-Thulolumpek

Section of Gulmi District,Lesser Himalaya

Pratiksha

Dhungana

2022

661

Geology of Mushikot-Burtibang Section of
Baglung-Gulmi  District with Emphasis to
Microstructures,Western Nepal.

Durga
Bolakhe

2022

662

Stope Stability Issues in Engineered Slope at
Khanikhola- Pipalmood Section of Tribhuvan
Rajpath, Dhading, Central Nepal

Tushal
Acharya

2022

663

Quality Assessment of Dolomite and Limestone
for Construction Material and Industrial use at
Patal Bhumeshowar to Sinkelek area, Baitadi
District

Lekhman
Bhujel

2022

664

Application of Self-Potential Method ot Infer
Groundwater Flow Direction, Recharge and
Discharge Zone and Characterize sub-Surface
Structure in Golaghat,Chitwan.

Indrajeet
Kohar

2022

665

Geological Study of Northern part of the Pokhara
Valley with Emphasis to Geological Structures

and Metamorphism.

krishna

Gotame

2022

666

Geological Study with Emphasis on Stuructures
and  Microtectonice  Around  Khairenitar

area,Southern part of Pokhara valley.

Pramod

Gautam

2022

667

Geological Study of Northern Section of
Pokhara  Valley with Emphasis to

Lithostratigraphy and Mineral Resources.

Mahesh Joshi

2022

668

Geological and Hydrogeological Studies and
Geo-Hazard Assessment of the Bhada khola
Watershed, Bardiya District, Lumbini Province,

Nepal.

Niraj Baral

2022

669

Lithostratigraphy and Metamorphism of the

Barahakshetra- Dummana area, Eastern Nepal.

Rupak

Gyawali

2022

670

Delineation of Groundwater sub-Basins and

Groundwater Potenial Zones in Chitwan Valley

Ayushma

Rana Magar

2022
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671

Groundwater Potential Mapping Water Quality
Assessment and Characterization of Factors for
Groundwater Occurrence in Madi

Valley,Chitwan District.

Alisha Aryal

2022

672

Hydrogeological Issue Related to Leaky Aquifer
and Its Detection Through Geoelectrical Method
in Northern Belt of Chitwan Valley.

Sujata
Acharya

2022

673

Assessing Water Scarcity Using the Water
Poverty Index and Delineation of Groundwater
Potential at Lower Reaches of the Manahari
khola Watershed, Makwanpur District.

Anjana
Paudel

2022

674

Land use and Land Covre Chance Mapping and
Landslide Risk Mapping in Upper Region of
Babai River at Dang,Nepal.

kiran pandey

2022

675

Geological and Petrographic Studies of the

Sundarijal Kageshwori area.

Sushant

Pudasaini

2022

676

Landslide
Application Rusle Model to Assess Soil

Susceptibility Mapping and

Erosion,Bakaiya Watershed.

Bibash
Bhandari

2022

677

Geology and Microtectonics of Boundary Region
of Jajarkot Klippe and Karnali Klippe,Jajarkot
District,Western Nepal.

Pawan
Kumar

Acharya

2022

678

Geology and Structure of Rumjhatar -Lamidanda
area, Okhaldhunga Tectonic Window, Eastern
Nepal.

Takman

Kumal

2022

679

Hydrogeomorphic and Structural Approach for

Groundwater Assessment on Lothar Khola

Prativa
Dhakal

2022

680

Analysis of Agquifer Characteristics in Dang

Valley MID-Western Region ,Nepal.

Dharma Raj
Pandey

2018

681

Evaluation of Engineering Properties of
Kathmandu Clay of Northern Part of Kathmandu
Valley.

Ranju

Sharma

2022

682

Assessment  ofEngineering  Properties  of
Kathmandu Clay in Southern Part of Kathmandu
Valley.

Anjita Paudel

2022

683

The Geomorphology and Paleoseismology of the

Dhorpatan Fault Western Nepal.

Manoj Kafle

2022

684

Analysis of Deformation Behaviour at the

Mukunda

2022
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Underground Cavern of Upper Trishuli-1 | Dhungana
Hydropower Project,Nepal.

685 Analysis of Deformation Behaviour of | Prakash 2022
Underground Powerhouse Cavern of Tanahu | Pokharel
Hydroelectric,Damauli.

686 Engineering Geological and Landslide Hazard | Suman 2022
Level Classification Mapping of Gorsyang- | Senden
Dangsing road ,Tarkeshwor Rural Municipality,

Nuwakot.

687 Analysis of Support and Deformation | Udaya Raj 2022
Characteristice of Headrace Tunnel Section of | Sodari
Tanahu Hydroelectric Project, Tanahu.

688 Hydrogeological Assessment of Sangla khola | Nirajan 2022
,Kathmandu District. Lamichhane

689 Hydrogeological Assessment of Sheshmati | Sudiptee 2022
khola,Kathmandu Distric. Acharya

690 Geology and Stratigraphy of Dolalghat- Tatopani | Gaurab 2023
Section of Central Nepal Gyawali

691 Geology and Water Chemistry of springs in | Prabin 2023
mayang Khola Watershed Syangja District, | Budhathoki
Nepal

692 Geology and Mineral Resources of Malarani- | Sameer 2023
Jhimruk Section of Western Nepal, Lesser | Luintel
Himalaya

693 Geology and Mineral Resources of Tamghas- | Yubraj 2023
Dhurkot Section of Gulmi District,Lesser | Subedi
Himalaya

694 Geological Mapping for Locating the Main | Arjun 2023
Central Thrust (MCT) along Barhabise-Tatopani | Budhathoki
area,Sindhupalchowk Distrct,Central Nepal.

695 Geological Study of Kerabari-Rajarani area, | Kailash Rai 2023
with Emphasis on Structure and Strain Analysis
of MCT, Dhankuta Eastern Nepal.

696 Spring Water Resources Assessment in the | Kusum 2023
Dharan Sub-Metropolitan City,Koshi Province, | Niroula
Nepal.

697 Geology and Mineral Resources in Holbang- | Anita Pandey 2023

Burtibang Section of Western Nepal, Lesser
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Himalaya

698

Geological Study and Landslide Susceptibility
Mapping Using Bivariate Statistical Approach in
Chauda Khola Watershed in Makawanpur-
Sindhuli District.

Anita
Dallakoti

2023

699

Monitoring and Analsis of Ground Vibration

Induced by Blasting and Its Impact on Structures.

Mohan  Raj
Shrestha

2023

700

Satellite-Based Rainfall Thresholds for Landslide
Initiation in Bagmati Province, Nepal.

Sabin
Bhattarai

2023

701

Study of Rock Fragmentation in Dolomite Rock
with Respect to Rock Mass Properties and
Blast Design Parameters in the Dam Side of
Tanahun Hydro- Electric Project.

Sanjaya
Dahal

2023

702

Impacts on Drill Bit Ascribed by Various

Properties of Different Rocks.

Sujan

Neupane

2023

703

Study of shear Strength of Rock Mass by Direct
and Indirect Methods.

Bibek Dhakal

2023

704

Compressibility of Banepa Clay,Central Nepal.

Deb Raj
Badal

2023

705

Deterministic Landslide Hazard Assessment in

Daunne-Dumkibas area,Nepal.

Nimesh
Bhattarai

2023

706

Characteristics of Doon Soil as Shallow

Foundation in  Bharatpur ~ Metropolitan

City,Central Nepal.

Samina
Khatun

2023

707

Deformability Analsis of Rock Mass by Plate
Jacking Method A Case Study of Nalgad

Hydroelectric Project.

Surendra

Timilsina

2023

708

Effect of the Bedding Plane of Rock Mass on the
Propagation of Blast Induced Ground Vibration

and Its Impact on Surface Structure.

Sudip Kattel

2023

709

Geological and Structural Evolution of the
Lesser  Himalaya in  Pokhara-Ghandruk

area,Western Nepal.

Sanjeeb

Pandey

2023

710

Artificial Recharge Zone Delineation Along the
Manohara River of Kathmandu Valley,, Central

Nepal.

Prativa
Pokhrel

2023

711

Influence of Blastiong Design and Geotechnical

Propertoes on Shape and Size Distribution of

Pratikshya
Paudel

2023
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Blast Fragment in Tanahu Hydropower Project.

712

Insitu in Assymentric Deformation of Large
Underground Cavern of Tanahu Hydropower

Project.

PrativaGhimi

re

2023

713

Study of Geo-Mechanical Structures of Holbang-
Burtibang Section of Lesser Himalaya,Western

Nepal..

Antim
Kandel

2023

714

Morphometry and Morphodynamics of Bakiya
River ,BaraDistrict Center Nepal.

Kishor Rimal

2023

715

Geological Mapping and  Microstructural
Analysis of Bhutekoshi Watershed, Central
Nepal.

Subash
Chaudhary

2023

716

Fluvial Morphomentry and Morphology of the
Sayali Gad Basin,Doti District, Nepal Lesser

Himalaya.

Sita Ram
Ojha

2023

717

Study of Sands As natural Resource of Glass
and Fine Construction Aggregates from the
Karra River area,Makawanpur District,Central

Lesser Himalaya

Saroj Pun

2023

718

Assessment of Quaternary  Alluvial Pan
Quartzite Gravel as Natural Resource for
Concrete Pavement Aggregates from the Karra
khola Basin,Makawanpur Districe,sub-Himalaya

Central Nepal.

Suraj Aryal

2023

719

Study of Engineering Properties of Quartzites for

Concrete Pavement  Aggregates,Suparitar-

Nubuwatar area,Central Nepal,Lesser Himalaya

Shiva Ram
Maharjan

2023

720

Geology and Mineral Resources of Dolalghat -
Kodari Section of Sindhupalchok District,Central
Nepal.

Ronit Paudel

2023

721

Engineering  Geological  Investigation  of
Makwanpur Gadhi Landslide Along Kanti
Rajpath, Central Nepal.

Samir

Ghimire

2023

722

Hydrochemical Parameter  Distribution  of
Springs in Khani Khola Watershed,Syangja

Districe, Nepal.

Santosh
Pokhrel

2023

723

Investigation of Springs and their Water Quality
in  Tilagupha  Municipality of  Kalikot

Dhirendra

Prasad

2023
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District,Karnali Province Nepal. Pandey

724 Study of Engineering  Properties of Fine | Yamu Bhusal 2023
Aggregates for Mortar of the Kali Gandaki
River,form Beni to Devghat area.

725 Study of Sands form the Lower part of Karnali | Ganesh 2023
River for Mortar. Sapkota

726 Study of Relationship Between Slake Durability | Rojina 2023
Index and Point Load Strength Index of | Chimouriya
Limestone form the ChandragiriLimestone
, Thankot- Chandragiri area,Central Nepal.

727 Impact of Industrial Effluent to tha Groundwater | Sujata 2023
Quality in Gondrang area,Chitwan District, | Koirala
Nepal.

728 Study on the Relationship Between Point Load | Sadhana 2023
Strength Index and Los Angeles Abrasion Value | Kharel
of Limestones from the  Chandragiri
Limestone,Along Chandragiri-Chitlang Section,
Central Nepal,Lesser Himalaya.

729 Study on the Relationship Between Point Load | Pranisha 2023
Strength Index and Los Angeles Abrasion of | Karkee
Metasiltstone and Metasandstone from the
Tistung Formation, Phulchauki Group of ,
Central Nepal,Lesser Himalaya.

730 Assessment of Spring water resources and Water | Mahendra 2023
Security  Condition of  Biruwa  Rural | Thapa
Municipality, Syangia Nepal.

731 Study of Geological Structures in Malarani- | Nirajan 2023
Jhimrukh Section of Lumbini Province, Western | Pandey
Nepal.

732 Groundwater Potential Mapping and | Dharmendra 2023
Hydrogeochmical Assessment of Deumai Khola | Angdembe
Watershed, Ilam, Eastern Nepal.

733 Geological Study of the Pokhara valley and | Usha 2023
Adiacent Regions Dhungana

734 Assessment of Soil Loss Using Gis and Rusle | Sujan Bista 2023
Model in Bakiya Khola Watershed Central
Nepal.

735 Groundwater Potental Mapping Characterization | Pratik Dangi 2023
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and Discretization of Factors for Groundwater
Occurrence and Hydrogeological Study of the
Phakphokthum Watershed, Ilam Eastern Nepal.

736

Study of Recent River Sands for Engineering
Properties Relevant to Suitability Analsis of Fine
Aggregates from the Arun-Koshi River, Eastern

Nepal, Terai- Lesser Himalaya.

Prashan
Chamling
Rai

2023

737

Estimation of Resource of sand and Gravel
Deposits  from  Southern  Karra  khola
Basin,Makawanpur District, Central Nepal Sub-

Himalaya.

Amit
Bhandari

2023

738

Analsis of Blast Vibration Effects on Cut Slope
by Displacement: A Case Study of Right Bank
Cut Slope of Main Dam Tanahu Hydropower
Project.

Prithvi  Bir
Thapa

2023

739

A Comparative Assessment of Frequency Ratio
Model and Analytical Hierarchy Process for
Landslide Susceptibility Mapping of Dharan

Sub- Metropolitan, Sunsari, Nepal.

Manish K.C

2023

740

Spatial ~ Variation on  Hydrogeochemical

Parameter in the Hetauda Valley,Central Nepal.

Devaki Kafle

2023

741

Morphological Change Analysis of the East
Rapti River Using Remote Sensing and GIS

Shiksha
Khatiwada

2023

742

Hydrogeology of the Central Hetauda Valley

with Emphasis on Groundwater Flow.

Urusha

Gautam

2023

743

Deforamtion of Hydropower Tunnel Emphasis
on Squeezing; A case Study of Gharkhola
Hydroelectric Project, Myagdi, Nepal.

Mahendra
Acharya

2023

744

Doon Soil Strength Using Dynamic Cone
Penetration Test and Feasibility Study for the

Urban Planning in Prithivinagar, Nawalpur.

Prakash
Bhusal

2023

745

Predicting Subsurface Groundwater Inflow in
Tunnel Through Surface Hydrogeological
Assessment with Special Reference to Headrace
Tunnel of Upper Trishili-3B  Hydroelectric

Project.

Shristi
Mishra

2023

746

Suitability —of Metasandstone for Road
Aggregates.

Sabin

Katuwal

2023
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747 Assessment of the Engineering Properties of | Keshav 2023
Banepa Clay. Bhattarai

748 Landslide Susceptibility Assessment in the | Ankit Dhakal 2023
Rapidly Urbanising Northern Kathmandu Valley.

749 Morphological Change Analysis of the Narayani | Samiksha 2023
River Using Remote Sensing and GIS Sapkota

750 Characterization of Seasonal Variation of Spring | Sachina 2023
in the Central Part of Dhulukhel | Neupane
Municipality,Kabhrepalanchok District.

751 Geological amd Geophysical Study of Haku | Hari Ram 2023
Landslide, Rasuwa Nepal. Dangi
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2  Career Opportunities and Challenges in Field of Geology (Government and Private

Sectors in Nepal and Abroad)

NGSS WEBINAR SERIES

Career Opportunities and Challenges in Field of Geology
(Government and Private Sectors in Nepal and Abroad)

ISpeaker

-
Mr. Churna Bahadur Wali ‘ / |
President, Nepal Geological
Society
Director General, Department of [
Water Resource and Irrigation

e ‘ ’:;L‘l—:, « (gf' o
M Date: Sunday, 2080/05/24 (2023/09/10) Time: 08:30 PM
g mm‘s‘é“é} u ‘ https://meet.google.com/axi-afeb-ycz n
Google Meet
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Program on Scientific Paper Writing Skills

4 An Introduction to QGIS

NGSS Training session
7 days Training on Q-GIS

Trainer

Mr. Bhuwan Awasthi
Engineering Geologist

£ «cl

Bhuwan Awasthi is an Engincering Geologist
educational background, including a master's degree
Geology. Currently, he serves as a Program Officer (

Forum for Energy and Environment Development P
he utilizes advanced technologies like GIS and machi|
hazard mapping and predictive modeling. Iis caree
intern at Nepal Academy of Science and Techno
focusing on water quality analysis. He later worl
Research Associate at CRDS-Nepal and served a
engineering geologist with the National Disaster Risk
Management Authority (NDRRMA) before his curren}
specializing in Geo-hazards. He had previous training
QGIS from institutions like Purvadhar Solutions and

W
w5

ey s

r,//\/v\' V\\
- Date: Monday, 2080/06/15 (2023/10/02)
&

o

Time: 08:00 PN

@) Bhuwan Awastni (Presenting)

WHAT SOFTWARES WILL YOU NEED TO KNOW?

© SCOOPS3D (3D STABILITY)

® ROCSCIENCE ® HEC-HMS
®DIPS
® HEC-SSP
® PHASE
2 ® HEC-RAS

817 PM  NGSS Webinar Series on 0-GIS

[Enm—r——

People

& sdapacpis

GEOLOGY AND . “

QGIS: A DYNAMIC
buo

=

@ it Kcirei

X
%
O rboresn %
R

& o

AR ANASTHI
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NGSS PRESENTS

V|
PRESENTOR

Dr. Kamal Raj Regmi
(Minerslogist. Magmatic Petrologist and Geochemist) [ i

+ MSc (hons,) in Exploration Geology,
SPMI, St. Petersburg, Russia, 1995
+ PhD in Geology,

Monash University, Melbourne, Australia, 2012

+ Ass. Professor, NU;

+ Adjunct Lecturer, USP;

« Former Senior Lecturer, UNAM;
+ Former casual Lecturer, Deakin University;
+ Former Ass. Lecturer, CDG, TU

Date: 20th of Ashoj (OCT 7)
Time: 8:00 PM

a In October of 1904 the strangled
i = _J body of Eva Disch was found near
8 Frankfurt, Germany
b When Georg Popp was called in he
examined a filthy handkerchief
x found at the scene that contained
l bits of hornblende, snuff, and, coal

dust containing
homblenge grains

»A suspect, Karl Laubach, used
snuff, worked at the coal-burning
local gas works and at a quarry

that had hornblende bearina rocks
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5 Forensic Geology-An Introduction

@‘ A WEBINAR ON
= FORENSIC GEOLOGY—-AN INTRODUCTION

Research Interes

Granite Petrology;

 Magma Mixing/Mingling;

+ Enclave Petrology:

+ Arc Magmatism;

+ Mineral deposits hosted by
magmatic rocks:
By using field evidence, mineral
chemistry, geochemistry and
in situ isotopic composition of
minerals, single crystal dating,
cosmogenic radionuclides,
conventional and nontraditional
isotopes in magmatic systems.
and in mineral deposits

Current Research:

+ Arc rocks of ring of fire in an
example of Fiji;

+ Ensimatic rocks of the
Central Aslan Orogenic
Belt

igneous boulders showing up i the
coal the plant was importing were
damaging plant equipment

".} At gas works in Massachusotts

#When the rocks were examined they
und to be of focal crigin

1t umed out that a shavel
aperator who drank on the o5
Was 5co0ping the ool Wit
100 deep a setting and picking
up the local glacial boukders in
the soil under the coal pile

B @ Kama rogm Prosarting)

6 Student Awareness Program on Geology and Natural Disaster

7

W O H Queeime  Wiwersemc fivaonme. Qramnaoie Qwires
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8 From Source to Sink: Navigating Himalayan Cascading Hazards

NGSS Webinar Series
“From Source to Sink: Navigating Himalayan Cascading Hazards”

Large scale mass movement (Pokhara valley)

o e s
95% HDIs

Speaker

oot

om

Dr. Basanta Raj Adhikari
s Director at Centre for

Density (yr?)

Disaster Studies, Institute of b lads 2 Pooled
A - A Disster Risk)ind “Young AfBlintes” (1 Academy of Sciences) e wctively: g Seslitor Bhim Kali
University, Nepal . g ik i ("Be)

bt beadhikasi coan.op

0 1000 1500 2100
Calendar year (CE)  (Schwanghart ot al. 2015

V] Mugneir et 31, 2013, B . oy _ ct . 2005 (1100, 1255, nd 1344 CE |
" Google Meet n
< Date: Thursday, 2080/06/25 (2023/10/12) Time: 08:00 PM

V) Oscantara] Adhikari (Presenting)

Large scale mass movement

Gnyawali and Adhikari, 2015

9 Frequent earthquake reoccurrence in Nepal, it's Causes and Prevention
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10 ‘'Understanding earthquakes: Causes, Effects and Safety Measures
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11 Natural Disasters in Nepal, it's Causes and Prevention

12 10TH LATE RTR. SACHIN MEMORIAL NATIONWIDE BLOOD DONATION

PROGRAM
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NGSS Webinar Series

Critical Aspects of Mineral Exploration Targeting

Presenter

Mr. Dharma Raj Khadka

| Senior Divisit logist at of Mines and Geology. Nepal
| with 25 years of experience in geology, mineral exploration and
environment

e
Googevice:  E1ERD

("mux. .+ Date: Saturday, 2080/08/16 (2023/12/02) Time: 08:00 PM

2 e = om o
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14 Tracking Orogenic Origin: Collaborative research in the Nepal Himalaya

’ S
y
STy 1‘%;- §
_ CENTRAL DEPARTMENT OF CEoLOG iy snpees
NGSS PRESENTS

A Scientific Talk program on
Tracking Orogenic Origin:

Collaborative research in Speaker :
: Dr. Mary Hubbard
the Nepal Himalaya Professor at Montana
State University
Organized by: Nepal Geological TIME: 12 PM
Student’s Society DATE: 2080/08/18
Supported by: Central Department of Venue:
Geology, TU, Kirtipur Central Department of
Geology, TU, Kirtipur
About the Speaker:

Mary Hubbard is a recently retired professor of structural geology and tectonics at Montana
State Universily. She holds a PRD and BA degrees from MIT and the University of Colorado
respeetively, Following her PhD she had a NATO fellowship for a post-doctoral appointment
which she did at the ETH in Zurich, Switzedand. Her interest is in processes related 1o
‘mauntin helt development with particular attention (o the structural aspeets. Tn addition 1o the
Himalaya, she has conducted research in the Western Alps of Switzerland and France, the
Southern Alps of New Zealand. the Maurituinides of easlem Senegal, und the Appalichians und
Rocky Mountains in the United States.

15 ANNUAL DAY CELEBRATION OF CENTRAL DEPARTMENT OF GEOLOGY:
SANITATION PROGRAM, FUTSALL TOURNAMENT, INDIVIDUAL CHESS

TOURNAMENT AND INDIVIDUAL BADMINTION COMPETITION

SANITATION PROGRAM
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e it Rrand] s
NEPAL GEOLOGICAL STUDENTS’ SOCIETY
TRIBHUVAN UNIVERSITY
Kirtipur, Kathmandu
v Estd. 1990
ON THE OCASSION OF

ANNUAL DAY OF CENTRAL
DEPARTMENT OF GEOLOGY

SPORTS WEEK & SANITATION PROGRAM-2080

Mangsir-29

+ ANNUAL DAY OF CDG

« SANITATION PROGRAM
Mangsir-30

+ FUTSAL TOURNAMENT
oush-

¢ JEPIL EOLOGICAL STUENTY' SCETY \
I8 Uprdmsnd ity sy et o SIRTIPOR
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FUTSAL TOURNAMENT
e
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BADMINTION COMPETITION AND CHESS TOURNAMENT
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PRIZE DISTRIBUTION
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17 Earthquake Awareness Program organized by Chandragiri Municipality
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18 On behalf of the 25th Executive Committee Congratulations to the newly appointed

Department Head

Invitation!!! - i

n Occassion of Saraswati Puja, the 25th Execntive Committee -

of Nepal Geological Students Society, in collaboration with ad
CDG, cordially invites you to join us for a day filled with |
celebration and gratitude.

Program Schedule:

2.0ELCOME TO NEWLY RPPOINTED HOD,
HOD FOR HIS SUCCESSFUL TENURE
3.WELCOME PROGRAM TO NELW RDMISSION BRICH

4.TER RND PRASRD DISTRIBUTION Organized By:

Date: 2080/11/02 Nepel Geological STudent's Seciety

Venue: Central Department of Geology, Kirtipur &”,ﬂ
Time: 8:00 AM Py

https://ngssgeology.org  Central Department of Geology
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20 Election Of 26th Committee of NGSS
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21. Farewell for 2076 batch and handover program
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AN OVERVIEW ON SELENOLOGY
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ABSTRACT

This article deals with the geology of the moon and its ongoing studies to find out the surface and

subsurface characteristics of this celestial body. This articlefocuses on lunar stratigraphy, about the

moon’s physiographic division; the volcanism on the moon which led to the deposition of the

materials that form the surface materials from the history to the present and causes that relate to

moonquakes. The Moon has been a witness to the history of the Solar System for more than 4.5 Ga,

making it essential to understanding planetary dynamics on Earth and in our Solar System.

Keywords: Volcanism, Rifts, Moonquakes, Tidal Stress, Seismometer, Stratigraphy,

1. Introduction
The geology of the lunar surface has always
fascinated the mankind over and over, over
the years. Its complex geology has been a talk
of decades and never fails to astonish the
scientists. This article gives an account of
some of the researches that were done about
this celestial body relating to the volcanism
and quakes. A brief history for the basis of the
formation of stratigraphic units in the moon is
discussed later on the article.
2. Objectives
The major objectives of this article are:
- To learn about the rifts that has
formed in the moon due to volcanism.
- To know about the causes of
moongquakes.
- To study the stratigraphy of the moon.
3. Methodology

This article is entirely based on the secondary
research. Various papers, books, web articles,
newspapers and internet were used to meet
the proposed objectives. The ideas were then
assembled together.

4. Result

4.1 Volcanism on the moon

The moon seems to have a volcanic history of
about 4600 million years. Various rifts on the
lunar surface have been observed. The largest
lunar mare, “Oceanus Procellarum” (Fig: 1)
which spans through the NW quadrant of
moon’s near side was originally supposed to
be an asteroid impact which occurred over
than three billion years old. For years’ this
hypothesis was into account.

However, according to the data used by
researchers from NASA’s Gravity Recovery
and Interior Laboratory (GRAIL) mission
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which ended later in 2012, gave an
astonishing result which reflects data of the
gravity maps from a pair of satellites that
revolved around the moon about 34 miles
high from the surface, showed the area that
was flooded by extensive rift system. The
Oceanus Procellarum a relatively flat mare
with its width stretching up to 1800 miles and
the volcanism is dominated by basaltic lava.
The analysis of the data given by GRAIL’s
twin spacecraft, and recent mapping on its
edges, suggests that it is bounded by
extensive rift system which is 3 billion years
of age and has produced outpouring of lava
that flooded the area of Oceanus Procellarum
to produce a relatively smooth surface that it
has today. (Nature, October 1 2014).

Fig: 1 Oceanus Procellarum [Source: The

journal ‘Nature’]

4.2 Moonquakes

4.2.1 Early analysis of the moonquakes
After analyzing the data from Apollo
missions 11, 12, 14, 15, 16(the Apollo 11
seismometer had operated only for three
weeks. However, the other four are still
working). As per their data, 28 shallow
moonquakes were recorded from 1969- 1977
where the tremors ranged from 2- 5 Richter

scale. The scientists from Max- Planck

Institute for Solar System Research, have
mentioned 210 tremors that were previously
unknown, have been uncovered by analyzing
the data from the Apollo missions (Daily
mail, September 25 2015). Since the cause
and source of the tremors that have been
recorded are different, the quakes in moon
highly differ from that of the Earth. The
moonquakes have been divided into four
different categories according to the depth of
the areas where tremors are felt.

a. Deep: This kind of moonquakes, occur
at the depth of about 700 km from the
surface. This is caused by the
influence of surficial tides as per the
result of its link with the Earth, around
its orbit.

b. Meteoroids: This second type of
moonquake is mainly caused by the
crashing of meteorites that acts as a
leading agent of vibrations within the
surface of the moon by any external
agent.

c. Thermal: After every two weeks of
lunar nights and deep freeze
temperature, the morning sun causes
the expansion of moon’s crust
materials which leads to the cracking
on the crust.

d. Shallow: This type of moonquakes
occurs at shallow depths of about 20-
30 km from the lunar surface.

Among these four types, the first three are
examined to be mild whereas the fourth one is
the type which resulted to 5.5 scaled quakes.

Then, after almost two years, the same
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newspaper journal published a new in August
31 2017, stating that the strange events of
quakes on the moon followed a specific
timing. The timing of the moon to orbit the
Earth. Thus, the researchers deduced, for the
origin of the quakes, the sole reason was
‘tidal stresses’. When the researchers placed
the results of two different Apollo mission for
the study in the Journal of ‘Journal of
Geophysical Researches: Planets’, they found
some strange findings about the seismic
activates going on around the moon. The
result gave a total of 13000 quake records on
the moon. Since 1977, these many tremors
ranging from minute ones to 5.5 Richter scale
have been recorded on the seismometers.

So, this concluded that the prime cause of the
quakes was °‘tidal stresses’. The tidal force
causes Earth to bulge on the side closest and
farthest from the moon. Similarly, the same
force causes some sort of distortion on the
moon which eventually leads to cracks or
faults which rubs against each other with each
successful built up of tidal stress and results
in moonquakes.
4.2.2 Recent

moongquakes

studies about the

The recent studies about the ongoing tremors
about the moon quakes, have a different story
to tell about the moon and the activities that
are ongoing on the lunar surface. Although
the universe is getting vast and broader every
day, the moon has been evident to prominent
shrinking because of its interior cooling as
published by NASA in May 13 2019. The
researchers proposed that the moonquakes,

supposedly were the result of some prominent
lunar thrust fault scraps (Fig: 2) because some
minor areas of these fault scraps were near the
tremor region during the quake. The
researchers discovered that around 25% of the
moonquakes were likely generated by
released energy from these faults, rather than
by asteroid impacts or activity deep inside the
moon, the scientists reported. "You don't
often get to see active tectonics anywhere but
Earth, so it's very exciting to think these faults
may still be producing moonguakes,” co-
author Nicholas Schmerr, an assistant
professor of geology at the University of

Maryland, said in a statement.

h

Fig: 2 This prominent lunar lobate thrust fault

scarp is one of thousands discovered in Lunar
Reconnaissance Orbiter Camera (LROC)
images [Source: NASA]

4.3 Stratigraphy of the moon

As suggested by Galileo in 1610, there are
two divisions of landforms in the moon. The

mare and the terra. The Apollo mission15, 16
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and 17 were sent on the mare which are the
lowlands. These lowlands do not have the
same altitude throughout the surface of the
moon. For e.g.. Mare Crisium and Mare
Smythii are extremely lowlands about -5 km
but Oceanus Procellarum is only about -3 to -
2 km low from its surrounding highlands.

History of the proposed stratigraphy of the
moon:

On the earlier studies, the craters that ranged
from few micron pits to giant crates of the
size of Imbrium basin (a mare basin on the
lunar surface) were used to stratigraphically
classify the moon and the lunar deposits.
After the course of time, there were few
assumptions made by some of the
professionals which are as follows:

- Gilbert (1893) realized that the
circular Imbrium basin was an impact
generated by a radially disposed and
sculpted ejecta blanket. Now, this is
which was made a basis for the
stratigraphy of the moon during the
time.

- Barrel (1927) proposed that the
superposition in the moon could be
established as the means of lunar
stratigraphy.

- Spurr (1944- 1949) and Khabakov
(1960) collectively gave the idea of
lunar time divisions. Spurr studies the
structural, Igneous and depositional
events on the moon and Khabakov

studied the topographic differences on

the surface to give a unified proposed
basis for stratigraphy.

Shoemaker and Hackman (1962) gave
the basis of the stratigraphy of the
moon which exists till now. Their
study is based on the south of the mare
Ibrium basin to the vicinity if a crater
Copernicus where the stratigraphic
relations among various ejecta
blankets are clear. They thereabout
identified five stratigraphic units on
the moon, which in decreasing order
of their geologic ages, are given
below:

o Pre- Imbrian material: The
main Pre-Imbrian units are
undivided materials on the
lunar crust in raised arecs
concentric with mare basins,
complex units in interbasin
areas and crater materials.

o Imbrian system: The
topography on the Imbrain is
unique and it is the oldest and
widely exposed stratigraphic
unit in the Copernicus region.
It is gently a rolling surface
studded in most spaces with
close- spaced low hills and
interventing depressions
generally ranging from 1 to 4
km across.

o Procellarium  System: This
system in the Copernicus
region, forms the relatively

smooth dark floors of the
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Oceanus  Plocellaru, Mare
Imbrium and Sinus Aestuum
and rests stratigraphically on
the Imbrium System.

o Erathosthenian System: This
system comprises the rim
deposits  surrounding  the

Reinhold,

Landsberg and a number of

Eratosthenes,

small craters and the material

that occupies the floors of

these craters.
o Copernican  System:  The
Copernican System is the
stratigraphically highest
system in the Copernicus
region includes several
mappable units. The most
extensive units of this system
are rays and rim deposits of the
crater Copernicus and rays of

several small craters.

5. Discussion
The result of the research suggests that the
physiography of the moon as similar to the
Earth and its interior, has shown some
behavior that resembles many other celestial
bodies that embark on the solar system. The
only difference in the activities could be the
intensities of which an action takes place in
the Earth and the Moon.Some of the
important findings of this research were as
follows:

- Volcanism has produced some of

prominent domes on the moon. Marius

Hills is the largest volcanic dome
which is a part of Oceanus
Procellarum.

- Since the cause and source of the
tremors that have been recorded are
different, the quakes in moon highly
differ from that of the Earth.

- Even though the Earth and the Moon
were formed in different geological
time frame, the method of
stratigraphical division of moon units
are somehow similar to the Earth
where, on  both  cases, the
stratigraphical units are separated by
the difference in age of the formation
of these very areas.

8. Conclusion

This article gives a pinch of idea about the
plate tectonics and quakes that have been
found to exist on the surface of the moon.
Also, the lunar surface has been divided into
various stratigraphic units according to the
physiographical age of the formations.
Various researches are being done now and
then to find some strong supporting
statements for all the proposed theories that
could also help for colonization of the moon
which seems rather impossible in course of

the recent studies.
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ABSTRACT
There are various types of tiles available in the Nepalese Market with different prices
according to their quality. The theme of this paper is to list the raw materials used for tile body
composition and their availability in the Nepal Himalayas. In other words, investigate the
probable formations for the availability of raw material in the Nepal Himalayas. The required
raw materials like plastic raw materials, flux raw materials, and inert raw materials were
available in the different zones of the Nepal Himalayas. Plastic raw materials are present in
the Siwalik, flux raw materials are present in some igneous intrusion form, and inert raw
materials are available in the Lesser Himalaya zone of Nepal. The material color, water

absorption, shrinkage, loss of ignition, and their chemical compound play an important role in

the quality of raw materials.

Key Words: Plastic, flux, and inert raw materials, Physical Properties

Introduction

A tile body is defined as a mixture of
composition  of  different  inorganic
materials originating from minerals present
in raw materials (Bertolotti, 2014). The
commercial classification is described as
white and red burning bodies for making
wall and floor tiles (Bertolotti, 2014). In
Nepal, tiles are used for multiple purposes,
deeply ingrained in contemporary and
traditional architectural practices. The
cultural motifs and religious symbols were
used in showcasing Nepali homes and
temples adorned with intricately crafted
tiles. In today's generation tiles are integral

parts of modern construction, employed in

flooring, roofing, and wall cladding. The
tourism industry benefits from the use of
tiles in hotels and resorts, adding to
Nepal’s allure as a destination rich in
cultural heritage and architectural splendor.
Tiles in Nepal not only serve practical
functions but also contribute to the
country’s aesthetic and cultural identity.

Therefore, the production of tiles in Nepal
holds significant importance. It supports
the construction industry, homes, and
commercial spaces, and drives economic
growth (Budhathoki et al., 2018). The
production of local tiles reduces the import
dependency, promoting self-sufficiency
and bolstering the domestic industry. Tile
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production preserves Nepal’s rich heritage
and promotes cultural identity by
incorporating traditional craftsmanship and
cultural motifs (Gautam et al., 2016).

Raw Materials

The main raw materials used in the tile
production can be divided into the
following classes:

a) Plastic raw materials

Clays and Kaolins are plastic raw materials
that help ceramic products shape and give
enough cohesion to the body during
production.

b) Flux raw materials

Feldspars,  Feldspathic  sands, and
Feldspathoids are flux raw material that
permits glass phase formation and
accelerate  chemical and  physical
transformation during the firing process. At
lower temperatures, they act as inert
structural materials.

c) Inert raw Materials

Silica sand and quartz are inert raw
materials that help to reduce body plasticity
and help to control shrinkage of the
products, during firing together with clays,
giving structure to the ceramic body.

d) Other raw Materials

Talc, Dolomite, and, calcite work as
corrective components to reach body-
specific characteristics.

Kaolinite Plastic Clays

Kaolinite plastic clays are also called Ball
clays. These are clays in which kaolinite

clay minerals are prominent. They are

generally dark grey until black in the
unfired state because of organic impurities,
but burn white or light colored. It has a
large portion of Kaolinite but also contains
an illite and impurities in small amounts.
These are sedimentary clays that originated
from the weathering of pre-existing
kaolinized rocks. They are derived from
the transportation and deposition of these
sediments, mixed with other clay minerals,
and, gravels, and organic materials, in lake
or delta basins. 30-50% kaolinite, 25-35%
illite/mica, and 15-35% quartz are three
dominant minerals obtained from the ball
clays. The particle size distribution is
generally fine, so interestingly plastic
behavior can be expected. Ball clays are
used in whiteware production to make the
body more plastic and workable.
Light-burning plastic clays

They are generally white-burning illitic-
kaolinit clays. They are similar to the ball
clays but contain lower kaolinite content.
30-50% kaolinite, 25-40% illite/mica, and
10-25% quartz is the mineral composition.
The color after firing is light when Fe;Os
and TiO> content is lower than 1.5%.
Light-burning medium-low plasticity
clay

These are non-carbonaceous, silicious clay
with low to medium plasticity with good
bending strength values after pressing. The
mineral composition in these clays includes
20-40% illite/mica, 15-30% kaolinite, and
35-55% quartz.
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Kaolins

Kaolins are also called China clay. It is a
white plastic clay primarily consisting of
kaolinite associated with small quantities
of minerals like feldspar, mica, and quartz.
It generally consists of a loose aggregation
of randomly oriented stacks of kaolinite
flakes. Kaolins are deposited by the
process of alternation, or kaolinization of
feldspar-rich rocks such as granite or
gneiss by the hydrothermal and/or
weathering process. The mineralogical and
chemical composition of the Kkaolins
depends on the nature of the parent rock
and the type of alternation process. These
clays are white firing under oxidizing
conditions. The refining treatment is being

commercialized for the kaolin deposits to

meet users' requirements.

- 4

Figure 1: Kaolin developed from the
weathering of feldspar.

Thus, chemical and  mineralogical
treatment is done for the kaolin deposits.
The treatment process includes reducing
the possible accessory minerals such as
quartz, feldspars, and other impurities to

increase the material’s kaolinite content.

Kaolins play an important role in
increasing the percentage of alumina in the
ceramic body.

Red-burning plastic clays

They are clays that contain enough flux to
fire at comparatively low temperatures
between 1100 to 1150 C. They are plastic
so they don’t show too much shrinkage
after firing. These are carbonate-free
materials. They show a red to brown color
after firing. These materials give plasticity
to the body composition with good bending
strength values after pressing, after drying,
and after firing.

Red-burning middle-low plasticity clays
with carbonates

These materials show illite-chlorite and
sometimes illite-kaolinite with also the
presence of montmorillonite mineralogical
associations. Carbonate content in the
material is variable and it can also reach
very high values sometimes. The main
plasticity of the body is provided by these
materials. Due to the presence of iron
minerals after firing they present an
orange-hazel colour.

Feldspar and feldspar sands

Chemically, feldspar is a silicate of
aluminium, containing sodium, potassium,
calcium, iron, barium, or a combination of
these elements. The minerals of which the
composition between Albite and Anorthite
are known as the plagioclase feldspars,
while those comprised between Albite and

Orthoclase are called the alkali feldspar.
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Feldspar is abundant in igneous rock like
granite, which contains up to 50 or 70% of
alkali feldspar. A whole range of rocks
geologically connected to granite are
usually used in ceramic production. The
two properties that make feldspar very
useful for the ceramic industry are their
alkali and alumina content.

The feldspar helps in the formation of the
vitreous phase and accelerates the chemical
and physical transformation of the particles
during the firing process. At lower
temperatures acts as an inert structural
material structure and facilitates the
effusion of the volatile compounds that
arise during firing. It also helps to reduce

and control the thermal expansion

coefficient of a ceramic body.
TGy A SREns B . PR i L
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Figure 2: Feldspar developed from the
weathering of granite.

Quartz and silica sand

To facilitate the effusion of the volatile
compounds that arise during the firing
quartz and silica sand are introduced into
the composition as a filler. Quartz is used

for adjusting the thermal expansion

coefficient, which increases proportionally

to the quantity present.

Figure 3: Quartzite contains more than
90% of silica.

Carbonates

Calcite and dolomites are fundamental
materials for the tile bodies used to control
the shrinkage of porous products.
Especially particle size distribution before
and after grinding plays an important role.
Very fine particle sizes favor both
decarbonation reactions and, at a later
stage, the synthesis reaction with residues
of original clayey minerals. Very important
are decarbonation kinetics and especially
the complete ejection of the gas (CO»),
before softening of the surface glaze.

Talc

Talc added in a limited percentage in the
body composition less than 5%, favours the
eutectic reactions of the body acting as an
energetic flux in low water absorption
bodies fired at high temperatures.
Parameters affecting the quality of raw
materials and a tile body composition
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The simple method to control quality is to
compare small samples of the raw
materials with the standard quality firing
them in an industrial kiln or if available in
a muffle kiln. The following parameters
affect the quality of the tile body:

a) Colour

Special laboratory equipment is available
to compare and evaluate the color and ton
of the fired material, the simple way is to
compare with the standard one. A darker
color with the same shrinkage and water
absorption means that iron and titanium
content is higher than the standard.

b) Loss on ignition

The samples are weighed, properly milled
dried, and then fried in a muffle kiln at
1100C for 1 hour at the maximum
temperature. The weight difference before
and after firing (P2) divided by the initial
weight (P1) and multiplied by 100 gives
the loss of ignition(Hamisi et al., 2014).
L.O.1 [%] =100*(P1-P2)/P1

c) Shrinkage

The samples are measured only after being
fired and the shrinkage is calculated on the
difference in dimension about the die
cavity(Das et al., 2005).

S [%] = 100*(D1-D2)/D1

Where,

D1= die cavity dimension

D2= Dimension of tile after firing

d) Water absorption

The tiles are weighed, immersed in water,

and boiled for a two-hour time; afterward,

they remain in the water for a further four
hours and are successively wiped with a
damp cloth and weighed again. The
formula to calculate the percentage of
water absorption is:

E [%] = 100*(P2-P1)/P1

Where,

P2= final weight of the tile (after
absorption)

P1= starting weight of the tile (before
absorption)

e) Moisture content

Weight the amount of powder to be
checked to the nearest 0.1 g (A). Dry the
sample in a drying oven for at least 4 hours
until a constant weigh is reached, then
weigh it again as quickly as possible, to the
nearest 0.1 g (B). Calculate the percentage
of free moisture, on the dry-mass weight
and to the nearest 0.1 percent as follows:
Free Moisture % = [(A-B)/A] *100
Availability In Nepal Himalaya

The Himalayan region, including Nepal, is
known for its diverse geological
formations, which can include various
types of clay, kaolins, feldspars, feldspathic
sands, feldspathoids, quartz, silica sands,
calcite dolomite and talc. However,
specific information about the availability
of raw materials in Nepal’s Himalayan
region might require more detailed
geological surveys or studies conducted by
experts in the field.

a) Plastic raw materials
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Clay deposits are often found in
sedimentary rocks and can be formed from
the weathering and erosion of various types
of rocks, including granite, shale, and
volcanic ash. Kaolin, a type of clay known
for its use in ceramics and other industries,
is typically found in areas with specific
geological conditions, such as regions with
weathered granites. Igneous intrusion areas
and shales and mudstone from Siwalik are
probable sources for the plastic raw
materials.

b) Flux Raw Materials

Feldspar minerals including feldspathoid
minerals, are commonly found in various
geological formations in the Himalayan
region of Nepal. These minerals are
important components of many types of
rocks, such as granite, gneiss, and
pegmatite. Igneous granite intrusion and
gneiss of the higher Himalayas are
probable sources of flux raw materials.
Feldspar minerals can also form through
the metamorphism of existing rocks.
Intense tectonic forces have caused the
regional metamorphism of sedimentary and
igneous rocks, leading to the formation of
metamorphic rocks such as gneiss and
schist, which  may contain feldspar
minerals.

c) Inert raw Materials

Inert raw materials like quartz, and silica
sands were present in metamorphic rocks
formed through the alternation of the pre-

existing rocks due to heat, pressure, and

chemical processes. Rocks like quartzite,
schist, and gneiss, which are prevalent in
the Himalayas, often contain high
concentrations of silica. The Nepal
Himalayas are complex geological regions
where various processes contribute to the
presence of silica in different forms.
Conclusion

In assessing raw materials for ceramic tile
production in the Nepal Himalayas,
common constituents like clay, silica,
feldspar, and fluxed are essential. The
region boasts abundant clay deposits,
particularly in river valleys and terraces,
providing a stable source for tile
production. Silica, typically sourced from
quartz, is also important in the Nepal
Himalayan region. Feldspar, essential for
fluxing, might require some exploration but
is likely available. The Nepal Himalayas
offer ample clay, silica, and feldspar for
ceramic  tile  manufacturing, further
exploration and potential importing of
certain flux materials might be necessary to
ensure a comprehensive and sustainable

supply chain for the industry in Nepal.
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ABSTRACT

In Nepal, bioengineering has shown to be successful in stabilizing soil and decreasing erosion on
slopes of hills and riverbanks through the integration of biological, mechanical, and ecological
principles. This method is especially useful for shallow-seated landslides. Since the beginning of
the 1980s, this method for constructing using material and plants has been employed on several
notable projects, such as the Dhankuta highway with international backing, the Lamosangu- Jiri
highway, and the Dharan- Dhankuta road. While bioengineering techniques like jute netting,
turfing, bamboo planting, shrub and tree seeding, brush layering, and live check dams are
effective for shallower slides, they are often necessary for deep-seated landslides, which call for
civil engineering solutions. These techniques improve soil stability by binding the soil with plant
roots and stems, enhance infiltration, and reduce runoff. Regular upkeep and monitoring are
necessary for successful bioengineering projects. This includes inspections, vegetation control,
removal of invasive species, and performance monitoring with tools such GIS and remote

sensing.
Keywords: Bioengineering, Soil stabilization, Erosion control, Shallow-seated landslides

Introduction large, civil engineers measures large

supporting  wall, extensive  drainage

Bioengineering is the application to achieve

stability of soil mass and erosion on hill measures and technological stability to

slopes and river banks. It’s the combination unstable slope to make the slope more stable

of biological, mechanical, and ecological whereas shallow-seated landslide which

concept to reduce the erosion, protect soil make up 80 percentage of those in Nepal are

treated largely with vegetation

and stabilize slopes using vegetation and

construction materials (Allen & leech, (Poudyal,2007).Generally, such types of

1997). Bioengineering is not an alternative landslides formed on encroachment of the

structure it is a concept that goes hand in
hand to address slope stability problem. In
deep seated landslides, where the earth mass
separates from deep inside the ground and
the volume of the landslide is significantly

natural slope and environment by human
activities and drastically road-cut section to
widen the roads. Some of the notable bio
engineering measures that have been applied
in Nepal so far are: (Poudyal, 2007). The

71



GEOINNOVATION: Bulletin of Nepal Geological Students' Society, Vol. 3

concept of bioengineering in applied in
Nepal at mid -1980s on the road section of
Dharan — Dhunkuta road project.

It’s was later implement of the lamosangu
Jiri highway in the central Nepal, with is
built by the Swiss government. With the
help of the British government, the UK-
based Transport Research Laboratory
engaged significantly in the introduction of
bioengineering on a large scale on the
Dhankuta highway in the eastern Dhara.
They then made it easier for Nepali
individuals and organizations to get the

technology.

Photo: Krishna Bhir landslide along Prithvi
Highway

The DOR is currently laying the
groundwork for roadside slope
bioengineering. Nowadays, bioengineering
is employed by DOR's division offices
throughout Nepal for the construction,
maintenance, and upgrading of all
highways, especially in the hilly and
mountainous regions. Some examples of
successful landslide restoration projects

completed by the DOR are the Masot Khola

stretch of Lamahi- Tulsipur road in the
country's mid-west, the Dang-Surahi section
of the East-West highway, and the
Krishnabhir and Mungling- Narayanghat

highway in central Nepal.
Importance of Bio-engineering Measures:

Bio engineering cannot treat all causes of
slope failure. If possibility of slip is slight,
vegetation can be planted. Some of the slope
should require the civil engineering
prospective to stabilize the failures.
Bioengineering on slope to reduce the
probability of failure by physically binding
the soil by plant stems and roots. The flora
absorb water and increase the properties of
infiltration capacity of soil to reduce the
runoff and flow velocity during high
precipitation and increases the biological
activities in the soil leading to better soil

structure.

Some of the bio engineering techniques

appropriate to Nepal are: (Howell, 1999)
Jute neeting

Trufing

Planting bamboo

Shrub and tree seeding

Bursh layering

Live check dam

Maintenance and measured

Bioengineering projects to be viable and
successful over the course of time,

maintenance and tracking are necessary. In
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bioengineering, soil, living plants, and other
resources from nature are used to control
runoff, stabilize slopes, and stop erosion.
The following are essential elements of

bioengineering project maintenance

Regular Inspections: Perform routine
examinations to spot any indications of
malfunction or damage. Conduct an
inspection to determine the impact
following major weather occurrences,

such as storms or a lot of rain.

Vegetable Management: Make sure that
plants grow healthily by providing the
necessary amounts of water, fertilizer, and
compost. Eliminate invasive species that
have the potential to harm or out complete
desirable plants. Trim vegetation to promote
strong growth and preserve structural

integrity.
Monitoring

Performance  Monitoring:  Track  the
effectiveness of bioengineering solutions in
controlling erosion and stabilizing slopes.
Use benchmarks and performance indicators

to assess success over time.

Environmental Monitoring: Monitor
environmental conditions, such as soil
moisture, temperature, and nutrient levels, to
ensure optimal conditions for plant growth.
Track water quality parameters if the
bioengineering project is designed for storm

water management or riparian restoration.

Biodiversity = Assessment:  Assess  the
diversity and health of plant and animal
species in the bioengineered area. Monitor
for the establishment of native species and

the control of invasive species.

Data Collection: Collect data on plant
growth rates, root development, and overall
vegetation health. Use remote sensing,
drones, or GIS technology to gather

comprehensive data over large areas.

Reporting and Documentation: Maintain
detailed records of maintenance activities,
inspection results, and monitoring data.
Produce regular reports to document
progress, identify issues, and guide future

maintenance efforts.

Community and Stakeholder Engagement:
Involve local communities and stakeholders
in  monitoring  efforts to  promote
stewardship  and  gather  additional
observations. Educate stakeholders about
the benefits and maintenance needs of

bioengineering projects.
Challenges of Bio engineering

Although bioengineering is a successful
technique for stabilizing soil and preventing
erosion, its application and performance are
impeded by a number of issues. These
include the following: environmental
challenges (climatic variability, invasive
species and natural disasters), financial
constraints, high initial costs, ongoing
maintenance costs, and skill gaps; social

challenges (community engagement, land
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use conflicts, and cultural perceptions); and
technical challenges (need for site-specific
solutions, skill gaps, and difficulties in harsh
environments). A multidisciplinary strategy
comprising technical training, community
education, and sustained finance is needed
to overcome these challenges. Including
bioengineering into more comprehensive
plans for disaster risk reduction and
sustainable land management requires

addressing these problems.
Conclusion

By combining biological, mechanical, and

ecological principles, bioengineering
presents a viable method for soil stability
and erosion control on hill slopes and
riverbanks. Its implementation in Nepal has
proven successful  through  important
initiatives  financed by international
collaborations, especially for shallow-seated
landslides. But in order for bioengineering
to succeed in the long run, it will need to
overcome a number of obstacles. These
include technical site-specific requirements,
environmental ~ factors  like  climate
variability and invasive plants and animals,
financial constraints like expensive initial
expenses and ongoing maintenance, and
social issues like land use conflicts and
community engagement. A multidisciplinary
strategy  involving technical training,
community education, and sustained finance

is required to overcome these obstacles. By

addressing these problems, bioengineering
can be more successfully applied to more
comprehensive plans for disaster risk
reduction and sustainable land management

in Nepal and beyond
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ABSTRACT

Channel sampling is a method of collection of samples from the rock exposure by making a
channel. In geology, channel sampling procedure plays the vital role for qualitative and
quantitative investigation of rock / minerals. Channel sampling is carried out in the exploration
phase of mine to determine the chemical composition and grade of the minerals. Nepal lunch
different limestone mine for cement production and that is initiates by prospecting phase
followed by exploration. Collected samples are used for the estimation of calcium carbonate and
magnesium carbonate of the deposit. Channel sampling also gives the relative thickness of the
deposit which is applicable for reserve estimation. The average wide of channel is about 0.1 m.

Preparation of bench for excavation of deposit is organized from the channel sampling.

Keywords: Channel Sampling, exploration, Limestone, calcium carbonate

Introduction

Nepal Himalaya is the world youngest
mountain range extending for 2400km from
east to west. The continent- continent
collision of Indian and Tibetan plate (Deway
and Bird 1970; Powell and Conaghan 1973)
formed the Himalaya which has resulted
large scale faulting and folding along with
local structure. Nepal Himalaya can be
tectonically divided into the Indo Gangetic
Plain, the Sub Himalaya (Siwalik), the
Lesser Himalaya, the Higher Himalaya and
the Tibetan Tethys Himalaya from South to
North (Gansser 1964). These tectonic units
are separated by major intra crustal thrusts

namely the Himalayan Frontal Thrust

(HFT), THE Main Boundary Thrust (MBT),
the Main Central Thrust (MCT) and the
South Tibetan Detachment System (STDS)
from south to north respectively. Nepal
Himalaya is the potential area for the
mineral resources in the earth. As we are at
the very preliminary stage of mineral
exploration, there are metallic deposits
existed on the different parts of the country.
The Department of mines and geology has
carried out the mineral prospecting and
exploration all over the Nepal. Nowadays
some private institution also carried out the
mining activities. DMG reported metallic,

non metallic, industrial and gem mineral in
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different location of Nepal (DMG 2017).
Department of mine and geology reported
the limestone deposit in Lesser Himalaya
region. The deposit is studied in Tanahun,
Dhadhing,
Makawanpur, Dang with other surrounding

Syangja, Palpa, Pyuthan,
areas. Limestone is used as construction
materials to prepare cement in Nepal. So,
most of the deposit are under the mining
stage. Prospecting and exploration of
limestone deposit is also continuing.
Sampling is the major procedure of
exploration of limestone deposits in Nepal
Himalaya. Sampling is the process of
collecting representative samples of rocks,
minerals, soils or drill core form a target
area, either on the surface or underground.
Mineral deposits are sampled for resources
evaluation, determination of physical and
chemical characteristics of materials. There
are various sampling procedures to collect
representative sample for the further
analysis. Major sampling procedures are
bulk sampling, channel sampling, trench
sampling, sampling from drilling, crusher
product sampling etc. Channel sampling is a
technique used by geologists to collect small
chips of rock over a specified linear interval.

Methodology

Channel sampling is carried out by the
manual methods. Channels are created with
8-12 cm wide which are perpendicular to the
strike. The outer layer of the rock exposure

is removed because of its weathering

The objective is to cut a linear channel
across the vein or ore body for the most
representative samples possible over the
designated interval. Channel sampling is
important because it allows for a
representative sample to be acquired, which
IS not biased. Channel samples are typically
collected in succession along a sample line
that is laid out in advance using a measuring
tape. The sample line is designed to cross
the area of interest. Channel samples can be
collected along surface trenches, floors or
walls of underground working. The breadth
of the channel is around 5-10 cm and depth
is about 2-3 cm. Limestone deposit in Nepal
Himalaya is the major sources of non
metallic mineral specially used for cement
production (DMG 2004). The exploration of
the limestone deposit applied channel
sampling for the analysis of the minerals
which become cheap and easy then drilling.
The Lesser Himalayan limestone is
dominantly used for cement production. The
major research question is that what is the
procedure of the channel sampling? How
channel sampling gives the quality and

quantity of the deposit?

condition. The instruments used during the
channel sampling are chisels, hammers,
geological compass, meter tape, GPS,
enamel, sampling bags, sample holders etc.
Safety measure is the major concern during

the sampling process.
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Photograph 1: Process of channel sampling a) Mark the channel b) extracting the chips from

channel ¢) Packing of the samples in the sample bags d) Marking the channel no. and location
Results
Geometry of channel

The channel samples are taken from creating the feasible channels. The length of channels is
depends on the strata thickness. The channels are formed just perpendicular to the strike and
samples were taken from top, middle and bottom of the channel. The width of the channel must

be 0.07 to 0.12 m. For the study, 6 channels are used. The geometry of each channel is different.
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Photograph 2: Prepared channel taken for the observation. The channel were taken from the
Dadakharka deposits, Makawanpur GPS (27 39 47 N/ 8454 35'E)

Geological data of channels

The attitude of rock exposure must necessary for the channel preparation. The lithological

information is taken after the sampling. The thickness of bed / foliation, mineralogical

composition, texture, grain size, color of exposure and weathering condition of the exposure is

noted. The GPS and elevation of each channel should be noted.

Table: Lithology of the strata for channel sampling

CH/CP | Length of Channel (m) | Lithology of the strata

CH-a |0.98 Bluish white- grey, fine to medium grained, micaceous marble.
CH-b |1.02 Bluish white- grey, fine to medium grained, micaceous marble.
CH-c |0.59 Grey- dirty white, fine to medium grained marble.

CH-d |0.52 White- yellow, fine to medium grained marble.

CH-e |0.91 Dirty white- brown patches, fine to medium grained marble.
CH-f |0.96 Milky white, medium grained, micaceous marble.
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Chemical Analysis

Table 2: Percentage of CaO and MgO of
samples after chemical analysis (Table 1)

S.N [ CH/CP | CaO (%) | MgO (%)
1 |CH-a |3316 |3.96
2 |CH-b |4278 |4.76
3 |CH-c |4273 |261
5 |CH-d |3167 |1.73
6

-

CH-e |4294 1.95
CH-f |33.59 3.80

The channels are prepared according to the
exposure attitude, which covered all the
strata and foliation. Grade control during
mining is carried out on the basis of channel
sampling data. Benching during excavation

has prepared.
Discussion and conclusion

Lesser Himalaya is the best destination for
limestone mining. Exploration of the
limestone deposit is not easiest because of
the geography and vegetation. Channel
sampling is the vital methods of sampling of
rock and minerals in geology. The
geological information included latitude and
longitude, elevation, attitude of rock and
lithological description. The grade of the
rock is estimated by the chemical analysis of
the samples.
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ABSTRACT

Igneous rocks form from molten rock crystallizing and solidifying, and are classified into
intrusive, extrusive, and hypabyssal based on where they solidify.Ortho-metamorphic rocks form
from pre-existing igneous rocks undergoing metamorphosis.Nepal's Himalayas lack current
volcanic activity due to continental collisions, but prehistoric igneous rocks are exposed at the
surface.This study examines the distribution and characteristics of these rocks in Nepal.Dolerite
sills in the Sub Himalaya and various granite intrusions in the Lesser and Higher Himalayas are
significant. The Dwar Khola intrusions exhibit tholeiitic characteristics akin to continental flood
basalts. Age dating of dolerite ages ranging from 2110 to 1310 Ma. The significant formation in
Nepal Himalaya include the various magmatic bodies. The Precambrian mafic rocks,
Precambrian alkaline rocks, Permain basalts, tertiary granites and Precambrian felsic rocks. The
precambian mafic rocks includes the Greenschist and amphibolite intruded in Nawakot Group.
The Precambraina felsic rocks comprise the granitoids and syenite distributed in Lesser
Himalayan crystalline thurst schist, MCT zone and Higher Himalaya. The Permian Aulis
volcanics (Basalt) found in Lesser Himalaya. The granite belts are distributed in four parallel
belts in the Himalaya; Lesser Himalayan thrust sheet, Higher Himalaya, Northern Himalaya
antiform and Transhimalaya (Beyond Suture zone).Historical geological events have left a

record of igneous intrusions, despite the region not being volcanically active today.
Keywords: Igneous Rocks, Granite, Ortho-metamorphic rocks

Introduction deep inside the Earth. Over time, it cools

Igneous rocks (from the Latin word for fire) down slowly and hardens. The minerals

form when hot, molten rock crystallizes and Inside it have a lot of time to grow, so they

solidifies. The melt originates deep within change to big grains.E.g. granite, diorite,

the Earth near active plate boundaries or hot gabbro, and peridotite etc. Extrusive igneous

spots, then rises toward the surface. Igneous rock forms when magma comes out onto the

rocks are divided into intrusive, extrusive Earth's surface and cools quickly. The hot

and hypabyssal, depending upon where the liquid rock, called lava, turns solid almost

molten rock solidifies. Intrusive igneous instantly when it touches the cooler air.

rock forms when hot magma gets trapped Because it cools fast, the minerals in the
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rock don't have time to grow big, so it has a
smooth or glassy texture and bubbly look.
E.g. Basalt, andesite, Obsidian and rhyolite
etc. Hypabyssal rock is a type of rock that
forms from magma cooling below the
Earth's surface, not too deep down. These
rocks cool faster than the ones deep down
but slower than the ones on the surface.
They have a texture that's usually medium to
fine-grained. Examples include rocks like
diabase and dolerite. Ortho-metamorphic
rock, also called igneous rock, is a type of
metamorphic rock formed from pre-existing
igneous rock. E.g. orthogneiss, metabasite,
amphibolite etc. when the acidic rocks are
metamorphosed it changes to metaacidic
rocks. Eg. Granite, gneiss etc. Similarly,
basic rocks metamorphosed changes to
metabasic rocks. E.g.Amphibolite, green
schist, nepheline syenite etc. The geology of
the Nepal Himalaya is not conductive for
volcanic activity. Due to continental-
continental collision and they are thrusting
upon each other, there is no space of magma
to rise upso collision formed building the
higher mountain. In Nepal Himalaya, the
prehistoric igneous rock trace can be found

exposed to surface.
Objectives

The main objectives of the work are to
access the igneous rocks and metamorphic
equivalent of igneous rocks forms in Nepal

Himalaya.

Literature Review

The studies and research is carried out by
several scholars and scientists that are
relevant to the current research topic are

relevant in this section.

In the Higher Himalaya sequence of Nepal,
early to middle Miocene Leucogranite (Hein
and Gansser1939; Gansser 1964; Hagen
1969; Le Fort 1975) occurs carious plutons,
many dikes, and veins. These igneous rocks
are concordant towards the top of the
migmatitic gnesis in Tibetan Slab. (P Le
Fort et al., 1987). (Patrick Le Fort, 1975)
divided the Higher Himalaya, central Nepal
into three units as Formation I, Formation 11
and Formation I1l. Formation Il consists the
calcareous Gneisses. The succession of
banded gneiss about 1600m appears above
the calcareous gneisses. Banded gneiss is
characterized by very fine and dark band of
biotite with less than cm thick band.
Formation Il consist the Augen Gneiss
observed at upstream of Ghasa. The
thickness is 3000m. The contact between the
Augen gneiss about the succession of
sandstone, calcareous sandstone and
calcareous schist is perfectly concordant.
According to Stocklin (1980) the Robang
Formation, the uppermost unit of Upper
Nawakot Group, associated with both
phyllites and Quartzites occurs chloritic and
Amphibolites metadibases showing the
synsedimentary relationships as well more
massive, gabbroic or dioritic bodies showing
the intrusive contacts. (Harutaka Sakai,

1983), divided the geology of lesser
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Himalaya of West Central Nepal into
Kaligandaki ~ Super-Group and Tansen
Group. The Tansen Group of predominantly
clastic sedimentary rock from lesser
Himalaya. The Tatlung Formation of Tansen
Group contains the fluvial conglomerate,
sandstone, shale with upper Gondawana
plan fossil and basaltic lava (Aulis
Trachyte). The most of the Charchare
Conglomerate is made of packed and well
sorted pebbles and cobbles. Whereas, 75%
of them are well rounded to rounded and
they are overwhelming by the volcanic and
quartzites. The Aulis volcanos are
associated with the lower member of
Tatlung Formation. (ESCAP Atlas, Vol.9,
1993) indicated that granites bodies that
occurs in Lower Himalaya are corderite
granite  with  muscovite, biotite and
tourmaline, largely restricted to the synclinal
klippe. The Rb/sr whole rock isochrones of
the Palung , Sinchaur, and Dadeldhura
granites indicate they belong to the
Ordovician age. According to the (Amatya,
1995), three types of acidic are recognized
in different tectonic setting ; weakly foliated
to gneissic granite commonly known as
augen gneiss, two-mica granites with
crystalline klippe and Tertiary granites of
Higher Himalaya. In the Northern part of
Lower Himalaya in Central. And Eastern
Nepal, locally thick but discontinuous augen

gneissess (Ulleri and Melung Gneiss).

According to (Dhital, 1995), Nepheline

syenite intrusions are found near Harmi

Bhanjya Ampipal, Chanp Bjanjyang,
Bhulbhule Khar, and Luintel Bhanjyang
villages within the Kuncha Formation.
Additionally, two distinct bodies are located
where the Masel Khola and Dharaundi
Khola rivers meet the nepheline syenite
bodies are intruded in the Kuncha Formation
displays distinct and irregular contacts
boundary with the surrounding rocks. There
are intersected by dykes and at times,
evidence of contact metamorphism affecting
the surrounding rocks can be detected.
Moreover, The Nepheline syenites exhibits
the foliation and lineation pattern similar to
those found in a country rock. Hence, it can
be inferred that these intrusions occurred
prior to the formation of foliation and
lineation in the Kuncha Formation. (Upreti,
Rai, Sakai, Koirala, & Takigam, 2003)
states that Taplejung Formation, Mitlung
Augen Gneiss, and Linkhim Schist are the
three main stratigraphic units of Lesser
Himalayan Sequence of the Taplejung
Window of far western Nepal. Major
igneous bodies intruded in Talejung
Formation; Amarpur Garnite, Kabeli Khola
Granite, and Tamor River Granite. The
granite bodies are discordant to sub
concordant relationship with the country
rocks. The granite mainly consists of
Quartz, alkali  feldspar, plagioclase,
muscovite, biotite and tourmaline. The
petrographic analysis and Q-A-P triangular
diagram of the granites indicate that they

have a granitic composition and are
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peraluminous. The Kabeli Khola Granite
suggests that its magmatic age, determined
using the 40Ar/39Ar method, is over 1.6 Ga
and can be correlated with Ulleri Gneiss of
Central and Western Nepal of Lesser
Himalaya. Both the granite and the Mitlung
Augen Gneiss contain xenoliths of phyllite
and metasandstone, providing evidence for

their magmatic origins.

(Dhakal & Ghimire, 2006) described that
Palung Granite is intruded into quartzite,
schist and calcareous rocks and dipping
toward north. Two two types of granite are
identified on the basis of grain size and the
predominance of biotite or muscovite (1)
medium grained Muscovite-Tourmaline
Granite (MTG) and (2) coarse grained
Biotite-Tourmaline Granite (BTG). The
Palung Granite intruded at periphery of
Simbhanjyang along the East-West running
Mahabharat Lekh. Whereas, most of the
area covers the Tistung Formation in
southern part, east -west ridge is occupied
by granite known as Ipa Granite whereas the
northern slope - consists of marble, known
as Markhu Marble. The granite is
porphyritic, medium to coarse grained, light
grey in color. Paudyal & Paudel (2011)
worked at the Muglin- Baspani area and
observed the thick lenses of light green
greenschist and amphibolite (5 to 20m thick)
at different stratigraphic level of the Kuncha
Formation. In the Norupul Formation the
presence of Amphibolite and Greenschist is

noted.  The sub member of Norupul

Formation i.e the Purebesi Quartzite,
contains the massive deep green green
amphiboles and greeschists are found. In
Labdi Khola Carbonate also some band of

greenschist (17m) are found.

Paudel and Paudyal (2012) conduct the
Geochemical analysis of 12 Metabasites (5
along Kali Gandaki Valley and 7 along the
Modi Khola Valley) found within the
Precambrian Nawakot Complex rocks of the
Lesser Himalayan indicates that the
Metabasites are sub-alkaline basalts or
andesites with tholeiitic nature. According
to Paudyal (2012) the dark green, coarsely
crystalline metabasic rokcs are formed
concordant with host rock. Labdi Member
of the Nourpul Formation. Deposited in the
intermediate depth to shallow depth and
short term aerial exposure as well.According
to Paudyal, Adhikari, Maharjan, & Paudel
(2013) the Bagar Khola Amphibolite bodies
are mapped within the Labdi Khola
Member. The amphibolite is dark green due
to some acicular minerals like actinolite and
tremolite. It is massive and granoblastic
with distinct mineral lineation. The lineation
is due to the presence of actinolite and
tremolite. No any xenoliths and country
rock inclusions are observed. (Sakai,
Takigami, Orihashi, & Terada, 2013) state
that The Sub Himalaya (Siwalik) Dwar
Khola section, Dwar Khola dolerite
intrusions exhibit tholeiitic characteristics
akin to continental flood basalts. Age dating

indicates detrital muscovite and zircons
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around 1742-1727 Ma, with dolerite ages
ranging from 2110 to 1310 Ma. Correlation
with the Lesser Himalaya's Naudanda
Formation suggests similar depositional and
tectonic settings during the rifting of the
supercontinent Columbia, driven by mantle
plume-induced volcanic activity. This study
enhances understanding of the Siwalik belt's
complex geological history and its

relationship with surrounding formations.

Dhital (2015) stated that in the Kuncha
Formation sporadic granular and pebbly
phyllites  with  stretched clasts and
amphibolite bands, such as those found
south of Manakamana. Amphibolite bands
reaching 10 m in thickness infrequently
alternate with up to 20 m thick white
quartzite bands.According to (Baral, Ding,
Dhital, Kumar, & Li, 2022), the Aulis
volcanics in the Lesser Himalaya possess a
highly complex remanent magnetization,
with multiple components stemming from
numerous magnetization or remagnetization
occurrences, alongside recent
magnetization. These distinct magnetic
aspects seem to stem from different
mineralogical phases formed chemically
from the original titanomagnetite during the
rocks' initial cooling. Addressing these
components necessitates an integrated
cleaning technique such as AF-followed-TH
demagnetization. According to (Searle &
Cottle, 2023), the field mapping of Mansslu
Leucogranite in Nepal is a composite

intrusion formed from the diverse migmatite

melt source at depth. The formation of
leucogranite along the top of the GHS due to
the crustal thickening led to partial melting,
from earlier muscovite dehydration to later
biotite dehydration melting over time.
However, the granite was not intruded
across the STD. The Nar-Phu detachment,
exhibiting both ductile and brittle behavior,
encircles the upper portion of the Manaslu
leucogranite and terminates all leucogranites
situated in the footwall. U-Th/Pb monazite
dating from the Manaslu leucogranites
indicates two primary phases of intrusion
occurring at 22.5 million years ago (referred
to as the Larkela phase) and 19.5 million
years ago (termed the Bimtang phase).
Frictional heating along the Main Central
Thrust (MCT) did not contribute to the
formation of the Himalayan leucogranites
located approximately 15-20 kilometers

higher in the geological structure.
Methodology

All of the accessible books, articles, and
research papers on Igneous and Ortho-
metamorphic rocks from Nepal Himalaya
have been carefully examined and analyzed
in order to prepare this article. Additionally,
the internet based sources are also used in

order to prepare this article.

The flow chart below outline the
methodological procedure used to prepare
this article.
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Collection of hard copy and online research articles, books
and literature related to research topic

Detaled literature Review

{ Setting up the Research Question }

]

[ Preparation of Materials to answer the ]

Figure 4: Flowchart showing the methodology

for the preparation of this research article.
Results

The igneous and orthometamorphic rock are
intruded in different places of Nepal
Himalaya. The Sub Himalaya (Siwalik)
Dwar Khola section, numerous dolerite sills
intrude into the orthoquartzite and quartzose
sandstone beds and its maximum thickness
attains 400 m and extending over 6
kilometer..40Ar-39Ar dating of dolerite sills
show 1723+19 Ma and 165618 Ma, and Sm-
Nd model age of the dolerite ranges from
2110 to 1310 Ma. The plagioclase and
clinopyroxene within the dolerite often
appear fresh, and the original igneous
textures remain well-preserved despite the
presence of Mid-Proterozoic rocks in the
area. In the Lesser Himalaya the igneous
rocks are intruded in different location from
East to West extension. The Granites
intrusion observed in different location of
Nepal Himalaya. In Lesser Himalaya
(Midland Group) of Precambrain Ulleri
Augen Gneiss and Lesser Himalayan

crystalline  Nappes whereas In Higher

Himalaya of Cambro-Ordovician augen
Gneiss of Formation Il and Ill. Oligo-
Miocene Higher Himalayan Leucogranites.

In the Lesser Himalyan Granite i.e.
Paleozoic Granite which is exposed only in
Nappes of Kathmandu and Dadeldura.
Which shoes the Porphyritic texture and
coarse grained. The mineral composition
includes quartz, feldspar, corderite, two
mica, garnet tourmaline, andalusite. It is
dark igneous enclaves like amphibolite. Age
of the granite intrusion is around 470-
507Ma. Which was formed by the large
scale melting of continental crust with
heating and injection of mantle. The lower
Proterozoic Ulleri Augen Gneiss composed
of Minerals quartz, feldspar, biotite and
Muscovite. Ulleri gneiss in the MCT zone is
the thickest band in the Himalaya (about
1500 m thick) and extends to entire length
of the Himalaya, often associated with
granites and pegmatites.In the Kuncha
Formation of Nawakot Complex the
Nepheline syenite intrusions are found near
Harmi Bhanjya Ampipal, Chanp Bjanjyang,
Bhulbhule Khar, and Luintel Bhanjyang
villages.The Nepheline syenites exhibits the
foliation and lineation pattern similar to
those found in a country rock. In the West
Central Nepal, The Tatlung Formation of
Tansen Group contains the fluvial
conglomerate, sandstone, shale with upper
Gondawana plan fossil and basaltic lava
(Aulis Trachyte). The most of the Charchare
Conglomerate is made of packed and well
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sorted pebbles and cobbles. Whereas, 75%
of them are well rounded to rounded and
they are overwhelming by the volcanic and
quartzites. In the Upper most of the Robang
Formation showing Amphibolites
metadibases showing the synsedimentary
relationships as well more massive, gabbroic
or dioritic bodies showing the intrusive
contacts. In the Muglin-Baspani area the

thick lens of light green greenschist and

1T
s masu
o i

Miagre K

amphibolite at different stratigraphic level
of Kuncha and Nourpul Formation noted. In
the Kuncha Formation sporadic granular and
pebbly phyllites with stretched clasts and
amphibolite bands, such as those found
south of Manakamana. Amphibolite bands
reaching 10 m in thickness infrequently
alternate with up to 20 m thick white

quartzite bands.
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Figure 5: Geological sketch map of Nepal showing the main occurrences of felsic magmatism.

The Higher Himalayan leucogranite and ““Lesser Himalayan" granite plutons are respectively
numbered H and L from west to east: H1: Yari; H2: Gorakh Himal; H3: Mugu-Dolpo; H HH4
Mustang; H5: Manaslu; H6: Langtang; H7: Rolwaling; H8: Everest-Makalu; H9: Kanchenjunga.
L1: Dadeldhura; L2: Khaptad; L3: Simchar; L4: Palung; L5: Ipa-Arkaule; L6: Timaldanda; L7:
Narayan Than; L8: Sindhuli Gari; L9: Udaipur; L10: Dobare-Thumka. The Aulis volcanics
located near the town of Tansen are too small to be drawn on this map; they are just located with

a star (). Sub-Himalayan zone (Terai, Duns and Siwalik) is grouped; Lesser Himalayan

metamorphic sedimentary formations are left blank. Ar: Arun river, A I: Annapurna I; D I:
Dhaulagiri I; GKD: Gosainkund; K: Kanjiroba; Kha: Khandbari; KTM: Kathmandu; MBT: Main
Boundary Thrust; MCT: Main Central Thrust; MT: Mahabharat thrust.
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Figure 6: Ignous Intrusion at Near Marsyagdi
Hydropower Dam

Figure 7: Handsample of Nepheline Syenite
observed at Aampipal, Gorkha

Figure 8 Handsample of Metabasic Rock

exposed at Jugedi area.

Figure 9Migmatitic quartz + feldspar +
biotite gneiss near the Tama Kosi village of
Bedding.

Figure 10 leucogranite melt from Langtang

valley, Nepal.

Figure 11 Augen Gneiss Observed at

Formation 11 of Higher Himalaya

In the Higher Himalaya sequence of Nepal
early to middle Miocene Leucogranite
occurs carious plutons, many dikes, and
veins. The Higher Himalaya central Nepal
divided in three wunits in which the
Formation Il consist the calcareous
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Gneisses. Formation Il consist the Augen
Gneiss respectively. In the Formation Il
consists of Augen Gneiss (old Granite)
highly shread and comprise minerals of
qurartz, feldspar,biotite, muscovite,
siliminite, garnet, tourmaline. The age of the
intrusion was 513-550Ma. The Oligo-

Miocene Leucogranite exposed in Higher
Himalaya/ Tethys Himalaya. Which
comprise the minerals quartz, feldspar,
muscovite and tourmaline. The fine grained

texture and age of the granite is 25-15Ma.

Table 1 some dated Cambro-Ordovician granites, granitoids, and gneiss of Nepal

Locality Age in Ma Method

Dadeldura Granite 475+506 Rb-Sr

Augen Gneiss, Foramation Ill, Tibetan Slab,

Central Nepal PL7x02 Rb-S1

Gosaikunda Orthogneiss 48619 U-Pb
466+40

Simchaur Granite Rb-Sr
511+55

Palung Granite 486+10

Palung and Simchaur Granite 493+11

Paragneiss, Mt. Lhotse, Mt Everest Region 449156 Rb-Sr

Migmatitic Orthogneiss, Dudh Koshi Valley 550+16

Barun Migmatite, East Nepal 525+20

Barun and Irkhua Gneiss, East Nepal 512+20

Biotite granite of Malekhu 160Ma

Biotite Granite Panchmane 173Ma

Tourmaline Granite of Trisuli River 126Ma

Granite of Daman 51+6

Pegmatite lamagaon 17+5

Granite of Kerabari 17+7

Granite of Jingwa Khola 15+1
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6. Discussion and Conclusion

Studying rocks from the Nepal Himalaya helps us learn about how the mountains formed. We
looked at two types: igneous rocks, which form from melted rock, and metamorphic rocks,
which change under heat and pressure. In the Nepal Himalaya, various location the igneous and
Orthometamorphic bodies are exposed. The available literature and related article are studied
and most of volcanic rocks are acidic in nature expect the Aulis trachyte, Dolerite and
Amphibolite. Which are basic in Nature. The metabasic rocks, Dolerite are metamorphic
equivalent of plutonic igneous origin. The Higher Himalayan also the igneous bodies are
exposed in different parts. The Cambro-Ordovician augen gneiss which was intruded 1.7Ga. and
the Oligo-Miocene Leucogranite is fine grained texture and intruded 25Ma. Which was due to
contact metamorphis around the pluton. Historical geological events have left a record of

igneous intrusions, despite the region not being volcanically active today.
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ABSTRACT

Urbanization is a noticeable phenomenon in the developing parts of the world, which is also
evident in different parts of Nepal. Urbanization is a major geomorphic process affecting both
surface and groundwater systems. The development of cities inevitably increases paved surfaces
and roofs (termed impervious cover) and storm drains. The main aim of this research is to
introduce that urbanizing the developing cities rapidly and in unorganized way is affecting the
water beneath the earth surface (groundwater). Major physical changes to the groundwater
system include changes in water table elevation, altered permeability field created by
construction. Kohalpur city a center market in Kohalpur Municipality in Banke District is not
only rapidly but haphazardly urbanizing area. Due to urbanization and high discharge rate
groundwater system is not getting recharge properly which may lead to problem like drought in

wells and hand pump in Kohalpur.
Keywords: Urbanization, geomorphic process, ground water

Introduction number is predicted to rise to over 67%

About 1% of the water on Earth is (Ramsey, 2003). In Kohalpur Municipality,
Banke District the household data were
15,483 with 70,647 population (CBS
2068), for CBS 2073 the houses were
increased to 17,689 with 87,300 people and
the household increases to 24,183 with

population 101,667 (CBS 2021).

groundwater. Water that is found in the
pore cracks and fissures of rocks and
sediments below the surface of the Earth is
known as groundwater. It enters the
groundwater system through the rocks and
soil after beginning as snow or rain. In
Kohalpur  municipality,

groundwater Objectives

provides 99% of the drinking water and is

crucial for irrigation.

The primary geomorphic agent influencing
Earth’s land surface is human activity.
Currently more than 50% of people on
Earth resides in cities, and by 2025 that

The major objectives of this research
article are: to study the effect of
urbanization in ground water in Kohalpur
Municipality and to find out the recharge

and discharge.

Research Question
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Does this increase in number of houses and
population affect the groundwater system
(recharge and discharge)?

What will be the consequence of rapid
urbanization in the distribution of

groundwater?

Figure 12: Study area map with recharge

and urban area (Source www.dfrs.gov.np)
Result

The primary source of groundwater
recharge in this zone is both lateral
recharge from Bhabar Zone and direct
infiltration of rainfall. Subterranean inflow
and seepage losses via rivers and streams
also contribute significantly to

groundwater replenishment.

Infiltration rate of bhabar zone is 31.1%
and other terai is 18.8%(0.188)(Duba
1982). Average annual rainfall of kohalpur
is 1312mm per year(1.312meter per year)
( Kdppen and Geiger). Total house only in
2068 B.S. were 15,483(CSD) which
covered about 20127900square meter area.
After 5 years there were 17,689 houses
with area 22995700 square meter and

24,183 houses with an area 31,437,900

square meters.

To find the recharge rate (Q) = area
(A)*infiltration

rainfall

rate*annual ~ average

Now from above given, for years 2068B.S
Q=20127900*0.188*1.312
Q=4964667.30cubic meter per year

=4.96 MCM/year

Again for year 2073B.S,
Q=22995700*0.188*1.312
Q=5672027.38cubic meter per year
=5.67MCM/year
Similarly for year 2021
Q=31437900*0.188*1.312
= 7754346.66 cubic meter per year
= 7.75MCM/year
Discussion

As the world’s population is increasing, a
rising number of people are moving from
rural areas to more urban settings. This
global phenomenon is called urbanization.
Urbanization is a major geomorphic
process affecting both surface and
groundwater systems.Due to urbanization
and high discharge rate groundwater
system is not getting recharge properly
which may lead to problem like drought in

wells and hand pump.
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Conclusion

From year 2068-2073 B.S, area from
where groundwater used get recharged
were getting lesser. Recharge rate was
decreased by 707360.079 cubic meter per
year in between five years. Discharge rate
were increased with increase in population
and their daily demand of water. To
maintain  the  groundwater  system
equilibrium water recharge and discharge
should be equal but the ratio of recharge is
very low in comparison to discharge. With
increasing urbanization activities
groundwater system is being altered by not
getting recharge properly. The only
recharge measure for this area is by
rainwater on the forest and protected area.
This may lead to serious problem like
drought in wells and hand pumps which
may lead to problem in drinking and

irrigation in near future.
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ABSTRACT

The present study is related to the stability analysis done for the slope of the Hetauda

Churiyamai area, Makwanpur District, Nepal. In this area slope failures are reported due to

improper geometry. Slope stability analysis by finite slope methods namely Morgenstern

price method, Spencer method, Sarma method, Bishop method, Janbu method, and

ordinary method is done by using GeoStudio software for the failure slope. The factor of

safety value calculated highest as 0.717 and 0.696 as the lowest value.

Keywords: GeoStudio, Slope Stability, Finite Slope, and Factor of Safety

Introduction

Slopes can be man-made or made by
natural activities. These may be below
the ground level as cuttings or above
ground level as embankments. Instability-
related problems in engineering and
natural slopes are common challenges to
researchers and professionals. Rainfall
may result from instability by increasing
the groundwater table and change in
stress conditions.  Similarly, natural
slopes that have been stable for many
years may suddenly fail due to changes in
geometry, loss of shear strength, and
external forces.

In addition, the weathering and chemical

characterization are also associated with

long-term stability that may reduce the
shear strength. In such conditions,
evaluating slope stability becomes a
primary concern. When a mass of soil has
an inclined surface the potential of slope
to slide from a higher level to a lower
level always exists. The primary aim of
slope stability analysis is to contribute to
the safe and economic design of
excavation.

To perform the stability analysis of finite
slopes, different approaches are available
such as the Morgenstern price method,
Spencer method, Sarma method, Bishop
method, Janbu method, and ordinary
method based on the limit equilibrium

approach (Budania et al., 2016).
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In this paper, stability analysis is carried
out for a slope of churiyamai. This region
is very prone to instability as the area is
covered by soil up to a depth of 10m. In
this region, failures are reported due to
the excavation in improper geometry of
the slope. The height of the slope is 35 m
and the width are about 20m. Analysis of
the problem is done by all the above-
mentioned methods using GeoStudio

software and results are discussed here.

Figure 13: Field Dimension of the slope.
Slope Stability Analysis

The main aim of slope stability is to
provide the safe design of human-made
or natural slopes and the equilibrium
conditions. Slope stability is defined as
the resistance of the inclined surface to
failure by sliding or collapsing. The main
themes of the stability analysis are
finding endangered areas, investigating
potential failure mechanisms,
determining the slope sensitivity to
different triggering mechanisms,
designing the optimal slopes concerning

safety, reliability, and economics, and

designing possible remedial sources. The
following finite slope stability analysis
methods are used in the present study.
Morgenstern — Price method

Spencer Method

Bishop Method

Janbu Method

Ordinary Slices Method

Sarma Method

GeoStudio Software

GeoStudio(Pushpa et al., 2016) is modern
limit equilibrium software useful for
handling complexity within an analysis.
It is now possible to deal with complex
stratigraphy, highly irregular pore water
pressure conditions, various linear and
nonlinear shear strength models, almost
any kind of slip surface shape, and
concentrated loads.

Stability Analysis of Slope

Slope stability analysis of the churiyamai
slope is analyzed for the unreinforced
conditions by all the above-mentioned
methods of finite stability analysis. The
factor of safety for the different methods
is calculated by messing of 0.5m. The
factor of safety wvalues shows little
variation as calculated by the above-
mentioned method. Half sine specified
function is used in the calculation
method. 9.810 KN/M?3value is used for
the pore fluid unit weight. The details of
the facto of safety calculated by different

methodsare shown in Error! Reference s
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ource not found.. The calculated factor of
safety by the Morgenstern-Price method

Is shown in figure 2.

Figure 14: Calculated factor of safety of
slope by Morgenstern-price method.
Table 2: Factor of Safety Comparison of
different methods.

Discussion

The factor of safety for the churiyamai
slope of the Hetauda is studied by
different methods. The calculated factor
of safety value calculated as 0.715, 0.717,
0.723, 0.698, 0.696, and 0.728 from the
methods Morgenstern - Price method,
Spencer method, Bishop Method, Janbu
method, Ordinary Slices Method, and
Sarma Method. The calculated value
shows that the factor of safety is
calculated high from the Bishop method
and low for the Ordinary method of
slices. The factor of safety values shows
that the slope is in critical condition and
progresses towards failure.

Conclusion

The present study in GeoStudio-based
stability analysis of the churiyamai slope
in static conditions. Based on observation

following conclusions are made:

Factors of

Methods Safety
Morgenstern-Price

Method 0.715
Spencer Method 0.717
Bishop Method 0.723
Janbu Method 0.698
Ordinary Slices Method | 0.696
Sarma Method 0.718

Slope is in critical condition and progress
towards the failure.

The factor of safety value calculated by
different methods is nearly related to each
other.

A stabilization method is needed to keep
the slope stable.
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THE POSSIBILITIES OF ESTABLISHING URANIUM MINE IN NEPAL
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Abstract

Nepal's complex geology hold promising uranium deposits, particularly in Upper Mustang
and regions like the Siwalik Hills. While extracting this valuable resource, Nepal could
boost the economy, environmental and social concerns grow large. This study analyzes the
potential and challenges of establishing a sustainable uranium mining industry in Nepal.
The uranium mining in Nepal goes up with responsible practices, community engagement,
and attachment to non-proliferation safeguards. Recommendations for future research focus
on detailed geological exploration, socio-economic impact assessments, robust policy
frameworks, and technological advancements. Ultimately, Nepal's decision to work on its
uranium potential attach on balancing economic gains with environmental responsibility

and social justice.

Keywords: Economy Extraction Minning

Background

by DMG since its establishment in 1961
till  the present

83%

mountainous terrain between China and

Nepal is a country with

and partly by

India in the north and west respectively.
Younghusband, F. (1896). The geology
of Nepal is very complex because of the
continuous geodynamics process in the
Himalayan region that resulted in many
faulting folding thrusting and suffered
from magmatism and metamorphic
events

in the geological past thus

helping in the formation of huge
amounts of minerals. (Kaphle 2020).
Geological investigation and mineral

exploration activities carried out mainly

DMG/UNDP(1969-1972),

UNDP/DMG/MEDP  project (1964-
1968). Kaphle 2020). To present about
69 mineral commodities are reported
and most of them appear to be potential
for the nation which includes 22
metallic mineral commodities 21 non-
metallic industrial Rock and minerals
10 gemstones 10 decorative dimensions
stone  construction  materials  (
DMG,2011). In Nepal, the occurrence

of uranium mineralization has been

.3

97


mailto:shradha840617@gmail.com

GEOINNOVATION: Bulletin of Nepal Geological Students' Society, Vol. 3

recorded from granitic and gneissic rock
of higher Himalaya, late Tertiary rock
succession of sub-Himalayan,
thakkhola-mustang garben, and banku
quartzite bhimphedi group of the lesser
Himalaya, far western Nepal. Within
the siwalik rock in Central Nepal
visible showing of uranium
mineralization has been recorded from
the upper middle Siwalik and basal and
lower part of upper siwalik in buka
khola, chiruwa khola, chandi khola,
tinbhangale khola, mardar Khola, and
panpa khola area ( kaphle and khan
1990,2003). Uranium is the source of
radium as it emits alpha beta and
gamma ray. Uranium is mainly used as
nuclear fuel in atomic power plant
nuclear arms and medical diagnosis and
Treatment. And Nepal holds some
potential  for  uranium
geologically. (Kaphle 2020). Through

relevant research that was studied, there

deposits,

seems to be a gap in the research
showing  potential  along  with
identification of the challenge to start
uranium mining in Nepal with the
sustainable method which is tried to be

addressed in this research article.

Objectives

1. To study the future possibilities of

Uranium resources in Nepal.

2. Tofind out the challenges to
establish Uranium mining

industries in Nepal

3. To find out the best way to make
the Uranium mining extraction
sustainable.

Material and methods

The study is based completely on
careful evaluation and interpretation of
secondary  sources like  books,
previously published articles, journals,
papers, international and national
reports, and the map published by
DMG. The sources that were relevant to
the research were chosen, meta-analysis
and a systematic review were done and
the results were presented
systematically and scientifically.

Result

The analysis focused on identifying the

possible  uranium  resources

where

exploration can be carried out in the

future. There haven't been any large-scal

commercial uranium mining ventures i

e

n

Nepal yet, but there have been several

promising discoveries across the country.
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Fig: Uranium Deposits in Nepal (DMG 2017)

Nepal's Uranium Potential: Confirmed

Deposits and Areas for Exploration

Nepal holds promise for uranium
resources, with both confirmed deposits
and areas with exploration potential. The
confirmed uranium deposits in Nepal are
primarily found in the Tansen Group of
the Lesser Himalayan association,
specifically in the Amile Formation, as
indicated by detrital zircon U-Pb dating
and petrographic analysis. (Neupane and
Zhao 2018). These deposits show a
shifting provenance from south to north,
with the detritus in the Amile Formation
being entirely sourced from India,
transitioning to a mixture of Asian and
Indian affinities in the Bhainskati and
Dumri Formation. In Upper Mustang, a

sizeable medium-grade deposit
stretching 10 kilometers by 3 kilometers
was identified in 2014. The Nepal Army
even deployed in 2016 to secure this
area. Beyond confirmed deposits,
various regions show potential. The
Siwalik Hills in the south have notable
discoveries in Dang Deukhuri and
Sunsari  districts.  Similarly,  the
Mahabharat Range in the central region
has reported findings in Dhading and
Tanahun districts. Even the Pokhara
Valley in the west, Karnali River Valley
in the west, Churia Hills in the north, and
the Kathmandu Valley itself have shown
traces of uranium in specific districts.
(Neupane2023). Uranium have been
identified in various districts of Nepal
such as Sindhuli, Makwanpur, Chitwan,
Kathmandu, Baitadi, and Mustang.

These minerals are commonly found in
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granitic terrains like granite, gneiss, and

pegmatite in regions like the Tethys,

Higher and Lesser Himalayas, and the

upper Middle Siwalik sandstone.

Tablel: Uranium and Thorium Contents of Different Prospects (DMG)

Prospects U ppm Th ppm K% Dose rate RI Total
uGY/hr cps | Samples

1. Tinbhangale Av. 140.9 Av. 17.44 Av. 3.39 Av. 97.46 Max | 200- 29
Max 929.5 Max 66.5 Max 13.2 | 615,7 4300

2. Bangabagar- Av. 136.03 Av. 55,6 Max | Av. 1.66 Av. 101.72 100- 34

Baggoth Max 1052 242.4 Max 9.67 | Max 557.2 5800

3. Gorang Av. 257,9 Av. 50,14 Av. 3.15 Av. 179.79 29
Max 1482 Max 114.9 Max 17 Max 978

4. Lomanthang Av. 179,07 Av. 27.3 Max | Av. 4.7 Av. 523.1 Max | 100-

Upper Bed Max 790.6 68,4 Max 8.5 1260.43 5000 | 80

5. Lomanthang Av. 327.26 Av. 34.08 Av. 6.8 Av. 224.28

Lower Bed Max 2047 Max 155.4 Max 24.2 | Max 1400 30

Table2: Uranium and Thorium Contents of Different Prospects (DMG)

Strike | Average | Dip Ore Resource
Length | Thickne | Depth | Specific | (T.)
Prospects (m) ss (m) (m) Gravity | NEA/IAEA Metal Resource (T.)
U= 140.9ppm 47.73
1. 338800 ton Th 17.44ppm 5.9
Tinbhangale 1400 2.2 50 2.2 Prognosticated | ton
2. U=136.03ppm 212.2
Bangabagar- | 2000 1560000 ton Th=55.6 ppm
Baggoth 200 3 100 2.6 Prognosticated | 86.73 ton
52000 U= 257.9ppm 13.41
3. Gorang 2 50 2.6 Prognosticated | ton Th=50.34ppm
4. 39600000 2.61tonU =
Lomanthang (Prognosticate | 179.07ppm 7091.17
Upper bed 4000 Upto 30 | 150 2.2 d) ton Th=
100 27,3 ppm U=1081.08
5. (Up to 17600000 ton 5759.776 ton
Lomanthang 2000m (Prognosticate | 327.26ppm Th=
Lower bed 4000 Upto 20 | ?) 2.2 d) Speculative | 34.08599ppm 808 ton
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Challenges:

While Nepal's uranium deposits hold
promise, developing a mining industry
presents several challenges. Firstly, the
true extent and quality of these deposits
remain  largely  unknown.  Limited
exploration and evaluation are crucial to
determine their commercial viability,
requiring significant investment in further
research. Secondly, Nepal currently lacks
the infrastructure and expertise for large-
scale uranium mining and processing.
Specialized facilities and a skilled
workforce would necessitate substantial
technology transfer and training. Perhaps
the most significant challenge lies in
balancing  potential  benefits  with
environmental and social considerations.
Uranium mining carries inherent risks of
land and water pollution, radioactive
waste disposal, and potential health
hazards for nearby  communities.
Responsible mining practices and social
impact assessments are essential to
mitigate these risks. Nepal's non-
membership in  the Nuclear Non-
Proliferation Treaty raises international
concerns about potential misuse of
extracted uranium. Robust international
safeguards and cooperation would be
better to ensure responsible development
of this resource. Despite these findings,
the exact grade and tonnage of the

uranium prospects in Nepal have not been

definitively confirmed through
exploration drilling, highlighting the
ongoing nature of research and
exploration in this field

Considerations:

While the challenges of developing a
uranium mining industry in Nepal are
significant, the potential economic
benefits cannot be ignored. Uranium is a
valuable resource used for nuclear power
generation, and its extraction and sale
could bring substantial revenue to Nepal,
fueling economic growth and
development.  However,  responsible
resource management and ensuring fair
distribution of these benefits are crucial.
Before any development is considered,
Nepal needs to establish robust policies
and regulations that prioritize responsible
mining practices, environmental
protection, and social justice. Open
communication and transparency
throughout the decision- making process,
with engagement from local communities
and the public, are vital to ensure a well-
informed path forward.

Achieving sustainable uranium mining
requires a delicate balancing act.
Economic benefits must be weighed
against  environmental  responsibility.
Clean mining practices, land reclamation
efforts, and utilizing renewable energy
sources are crucial to minimize the

environmental footprint. Local
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communities should be actively engaged
throughout the process, ensuring fair
compensation and prioritizing worker
safety. Resource-efficient methods and
embracing new technologies can further
reduce environmental impact.
Transparency throughout all stages of
exploration, development, and mining is
essential. Finally, adhering to international
non-proliferation safeguards and
collaborating with other countries is
paramount to  ensure  responsible
development of this resource, prioritizing
environmental protection and social
justice.

Discussion

Uranium's high global demand presents
Nepal with a potential economic changer.
These minerals fuel various industries
beyond nuclear power, including clean
energy, electronics, and aerospace. A
domestic uranium industry could position
Nepal as a major supplier, creating
significant economic benefits. Extracting
uranium could boost the economy through
revenue generation for the government,
funding public services, and creating new
jobs in mining and processing. This
diversification would lessen dependence
on traditional sectors like agriculture and
tourism. Responsible exploration and
low-dilution priorities for in-situ leach
govern a sustainable uranium mining
practice. In  such  environmentally

sensitive areas, the developer must

perform impact assessments and establish
mitigation of impacts. Permitting must be
accompanied by strict regulations and
reclamation bonds. Operations should
have the least environmental impact
following best practices and a judicious
use of resources. These mistakes ought to
be answered by safer storage of waste -
preferably with eventual reprocessing and
long-term surveillance. Reclamation plan
must be extensive and ongoing for
permanent land restoration with emphasis
on community  involvement  and
friendships. The monitoring and reporting
must be done in a continuous pattern
which ensures the level of transparency
during mining cycle.

Conclusion

Nepal's geology suggests significant
uranium deposits, particularly in Upper
Mustang. However, developing a uranium
mining industry is a complex issue.
Limited exploration, weak infrastructure,
and environmental concerns require careful
consideration.  Sustainable development
hinges on balancing economic benefits
with responsible practices. Protecting the
environment, engaging communities, and
adhering to non-proliferation safeguards
are paramount. This research
acknowledges limitations and the need for
further exploration of the social and
political landscape. Ultimately, Nepal's
uranium resources present a double-edged

sword — economic opportunity intertwined
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with environmental challenges. Moving
forward, robust policies, responsible
practices, and informed decision-making
are crucial to ensure any potential resource
extraction benefits the nation and its
people. Future research should prioritize
field studies to understand the resource
potential and environmental impact,

analyze social and economic effects, and

develop frameworks for sustainable
uranium mining that put environment,
communities, and responsible resource
management first. By addressing these
points, future research can guide Nepal
towards a sustainable future where
potential benefits from uranium are
balanced with environmental and social

well-being.
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ABSTRACT

The Himalayan mountain ranges, characterized by dynamic geological and climatic
conditions, are highly susceptible to natural disasters such as landslides and flash floods. The
Seti River flash flood in Nepal in May 2012 is a poignant illustration of the catastrophic
ramifications of such occurrences on local communities and infrastructure. This review
article deliberates on the root causes, repercussions, and insights from the 2012 flash flood,
underscoring the criticality of early warning systems and comprehensive preventative
measures. Precipitated by intense rainfall and ensuing landslides, the flood led to the loss of
72 lives, displacement of numerous families, and substantial devastation of property and
livelihoods. The study accentuates the pressing necessity for enhanced disaster preparedness
and management strategies in the Himalayan region, encompassing improved land-use
planning, resilient infrastructure, community awareness, and proactive disaster response

tactics to alleviate the repercussions of future flash floods.
Keywords: Flash floods, Himalayas, Landslides, Natural Hazards

Introduction floods, in particular, are rapid and
. . i unpredictable, often causing extensive
The Himalayan region, spanning several

damage to life and property (Barredo,

2007).

countries, including Nepal, is one of
Earth's most geologically active areas. The

steep topography, unstable geological Flash floods, the sudden and devastating

structures, frequent seismic activity, and
intense seasonal rainfall make the region
highly prone to natural hazards such as
landslides and flash floods (Dahal&
Hasegawa, 2008; ICIMOD, 2007). The
complex climate, with significant seasonal
rainfall, exacerbates these risks, making

the region a cause for concern. Flash

consequences of intense rainfall, glacial
lake outbursts, or landslide dams, are a
recurring nightmare and a harsh reality in
the Himalayas. These flash floods annually
pose significant risks to thousands of
people and critical infrastructure, from
massive mountain-scale events to minor

slope failures. With the specter of climate
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change looming large, these threats are
projected to escalate, underscoring the
urgent need for effective disaster

management strategies.

An instance of such devastation unfolded
on May 5 2012, when a glacial-fluvial
surge struck the Seti River near Pokhara,
Nepal. The flood, which swiftly engulfed
Sadal Village and Kharapani, resulted in
the tragic loss of 72 lives, displacement of
numerous families, and obliteration of
infrastructure and livelihoods. Despite the
stark reality of such risks, Nepal has yet to
establish  comprehensive flash  flood
forecasting and management systems. This
paper delves into the Seti River flash
flood, its causes, impacts, and potential
implications for similar regions, such as
the need for improved early warning
systems, better land use planning, and

enhanced disaster response capabilities.
Study Area

The Seti River originates from the
Annapurna Himalaya range and flows
through the vulnerable Pokhara Valley,
known for its landslide susceptibility
(Poudel et al., 2020). Enriched with
calcium from the surrounding calcareous
landscape, the river is a vital resource for
the local economy. However, it poses
significant flood risks due to settlements
along its fragile corridor (K.C., 2012). The

Seti River is perennial in Nepal, renowned
for its origins in the Annapurna Himalaya
range and its susceptibility to disasters like
landslides. Characterized by its three
snow-fed tributaries and rich calcium

content, the river holds religious and

economic significance, featuring
picturesque  gorges and  valuable
construction materials. However,

settlements and sand and stone extraction
along the river have significantly increased
the risk of flood hazards, posing a severe

threat to human life and property.

Figure: Location of the study area
Methods and Materials

Gathering information on the causes,
impacts, and responses to the 2012 Seti
River flash flood through a comprehensive
analysis of existing studies, reports, and
data. Identifying common factors and
differences by comparing the 2012

incident with other flash flood events.

Findings and Discussions
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Causes of the Flash Flood

A combination of natural and
anthropogenic factors triggered the Seti
River flash flood. Unusually heavy rainfall
led to landslides, which blocked river flow
and created temporary natural dams. The
eventual breach of these dams released
massive amounts of water and debris

downstream, causing the flash flood.
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Figure: Flooding at Seti River
Impact on Human Life and Property

The devastating deluge had catastrophic
consequences for the communities nestled
along the banks of the Seti River.
According to reports, 72 lives were
tragically lost, and five individuals were
injured, leaving behind a profound sense
of grief and loss. The relentless waters
swept away many of the deceased, leaving
heartbreak and devastation in their wake.
As a result, many children were left
without parents to care for them. The
floodwaters also inflicted heavy losses on
vital agricultural resources such as

livestock and crops, further compounding

the suffering of the residents. Furthermore,
the destructive force of the floodwaters
decimated residential structures,
businesses, and crucial infrastructure,
including suspension bridges, roads, and
essential electric poles. The economic
impact was devastating, especially for
those who depended on farming and small
businesses along the riverbanks to sustain

their livelihoods.

Socio-Economic Profile of the Affected

Areas

The affected area, the Seti River Flood
Disaster Area (SRFDA), includes several
villages and parts of Pokhara Metropolitan
City. The SRFDA had a population of
289,358 residing in 76,556 households as
of the 2011 census. Out of these, 810
households were within 50 meters of the
river, highlighting the high risk these
communities face. The unusual flooding in
the Seti River devastated the life and
property along the river corridor. It has
affected many human lives, livestock and
poultry, land, houses and physical
infrastructures, and social and economic
aspects. Many children became orphans,
which brought the uncertainty of their
upbringing. In addition to the loss of lives
and their social consequences, flash floods
annually lead to substantial economic

damages in various regions worldwide.
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Figure: Cultivable Land converted into

Flood Plains after Flood

Similarly, the Seti flash flood devastated
Kharapani's financial life, destroying local
economic activities. People suffered losses
to  their  businesses,  employment
opportunities, and physical assets, leaving
many survivors without jobs. Before the
tragic event, Kharapani was a thriving
small business centre catering to tourists
and residents from nearby villages. The
town's attractions, including a hot spring,
open spaces, and a beautiful natural
landscape, drew in many domestic and
international tourists for activities such as
enjoying hot baths, engaging in sports,

picnicking, and

sightseeing.

Figure: Affected Kharapani Area
Conclusion

The Seti River flash flood constituted a
catastrophic event resulting in the loss of
72 lives and substantial destruction of
physical assets. The disaster inflicted
economic repercussions and profoundly
impacted the social and environmental
fabric. However, it also served as a stark
reminder of the importance of continual
monitoring and implementing
comprehensive preventive and protective
measures. The accelerated urbanization
observed in the Pokhara Valley has given
rise to settlements along the Seti River
basin, notably susceptible to such
calamities. Consequently, it is imperative
to exercise vigilance over these
settlements, and if their vulnerability is
ascertained, relocation measures to safer
areas should be initiated. Additionally,
mitigating damage resulting from such
events could have been minimized by
establishing early warning systems.
Regrettably, the absence of effective early
warning mechanisms compounded the
magnitude of the losses incurred,
highlighting the need for their immediate

implementation.

Furthermore, the text underscores the
importance of heightening awareness and
knowledge regarding flash floods at all
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strata of society, including communities,
practitioners, and policymakers and
empowering communities to assume a
pivotal role in managing flash floods. This
involvement encompasses preparedness,
adaptation, and mitigation measures. The
text highlights the necessity of a
comprehensive, proactive approach to
mitigate the impacts of flash floods,
encompassing geological considerations,

urban planning, early warning systems,

public  awareness, and community
empowerment.
Recommendations
e Early Warning Systems:
Implementing advanced

monitoring and early warning
systems to deliver timely alerts to
at-risk communities.

e Land-Use
development and enforcement of

Planning: The
land-use  policies to  restrict
settlement and construction in
high-risk  flood zones. These
policies should also promote the
use of flood-resistant building
materials and techniques.

e Community  Awareness and
Preparedness: Regular
implementation of community
education programs focusing on
disaster preparedness and response

strategies.

e Infrastructure Resilience:
Investment in resilient
infrastructure capable of
withstanding  natural  disasters,

including reinforced bridges and
flood-resistant housing.

Future Research

Further research should emphasize long-
term recovery and resilience-building
strategies for high-risk communities in the
Himalayan region. Additionally, studies
should be conducted to explore the impacts
of climate change on the frequency and

intensity of flash floods in the area.
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ABSTRACT

Debris flows are hazardous geological events characterized by the rapid downslope
movement of water-saturated, loose material. These flows, comprising a mixture of clay to
boulders, can travel at velocities between 5 to 50 km/h or more. Debris flows initiate in areas
with unconsolidated material, often triggered by intense rainfall, rapid snowmelt, volcanic
activity, or earthquakes. They are categorized into hillslope, channelized, debris avalanches,
and debris torrents based on their formation and movement patterns. Understanding the
dynamics and hazards associated with debris flows involves numerical modeling, which can
predict flow paths, volume, and velocity. Mitigation strategies, such as avoiding hazardous
areas, controlling erosion, constructing protective structures, and implementing warning
systems, are critical for reducing the impact of debris flows. Effective management and
planning require detailed hazard maps and risk assessments to safeguard infrastructure and
communities in vulnerable regions.

Keywords: Runout, Transport, Numerical Model

INTRODUCTION Type of Materials

The movement of rock, earth, or debris Type of Engineering Soil

masses down a slope is a landslide moveme - - Bed
Predominately | Predominantl

(Cruden 1991). A Debris flow is a type of nt Fine y Coarse Y| Rock

landslide in which mass is saturated or :

oversaturated with water, thus forming a Fall Earth fall Debris fall | Rockfall

slurry that flows down the slope. It is an _

intermediate form between a landslide and Topple | Earthtopple | Debristopple | Rock

a sediment-laden flood, with the topple

characteristics of mixed loose solid Slide Earth slide Debris slide Rock

material. Landslides are made up of a (rotation slide

coherent block of material that slides over al/transl

surfaces. Debris flows, by contrast, are ational) :

made up of "loose™ particles that move Lateral Earth spread Debris spread Rock

independently within the flow. Debris spread spread

fl_ows are _dlfferentlated from floods by the Elow Earth flow Debris flow Rock

higher unit weight of flow (>1.3 tons/m3) flow

and gradient (>1%). Complex | Combination of two or more principal types

Table 1: Classification of Landslide by of movement

Varnes (Varnes 1978)

110




GEOINNOVATION: Bulletin of Nepal Geological Students' Society, Vol. 3

Flow: A flow contains a high proportion
of unconsolidated, saturated material
suspended in water which carries various
material ranging in shape and from clay
particles to boulders size and may also
contain wood and plant debris. According
to the material they contain and the speed
of flow the types are characterized,
including earth flows, mudflows, debris
flows, creeps, and debris avalanches. The
rate of flow may vary from 5 km/hr. to 40—
50 km/hr. or even more in some extreme
cases and cover several kilometers.

The flow initiates when unconsolidated
material becomes saturated and can be
triggered by intense rainfall, glacial
melting, and earthquakes and precipitated
by shallow landslides or in some cases by
the collapse of a riverbed. Debris flows are
most common in steep mountain areas
with high rainfall or the regions that gain
extreme rain burst within a short span of
time.

TYPES OF DEBRIS FLOW

Debris flows are classified based on
topographic and geological characteristics
in following types:

1. Hillslope Debris Flows

It’s also called open-slope debris flow as
they form their own path down the valley
slopes as tracks or sheets (Cruden and
Varnes, 1996) before depositing material
on lower areas with lower slope gradients
or where the flow rates are reduced. The
deposition area may contain channels and
levees. The flow starts as sliding
detachment of the material initiated during
heavy rainfall, which subsequently breaks
down into a disaggregated mass. The
failure mass usually combines with surface

water flow, which typically results in high
mobility and run out.

2. Channelized Debris Flows

The debris flow occurs in the existing
channel like valleys, gullies, depressions,
hollows and others. Such flow has higher
density, 80% solids by weight (Cruden and
Varnes, 1996), and has a consistency
equivalent to that of wet concrete
(Hutchinson, 1988). Thus, giving them
energy to transport boulders of significant
diameter. The flow debris because of the
mobilization and entrainment of sediments
by extreme flows confined within stream
valleys, which may include the collapse of
natural landslide dams that may have
partly or completely blocked channels and
stream valleys for some period prior to the
event

3. Debris avalanches

Debris flows in the inter-basins were
mostly debris avalanches and, occasionally
rockslides or soil-slips. They originated
from the thin cover of colluvial deposits
present on very steep (>45°), forested
slopes. The catchment areas were
generally limited to a few tens or few
hundreds square meters. This suggests that
the hydrogeological conditions prone to
the failure of debris avalanches were
extremely localized, and therefore quite
difficult to detect with certainty.

4. Debris torrents

Debris torrents initiated in gorges or
narrow valleys and caused by the failure or
breaching of landslide dams, debris flow
or snow avalanche Dblockages, and
alternatively by  the  failure  of
embankments, check dams, or bridges, that
released in sudden bursts, the accumulated
debris. The flowing mass carried large
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boulders and blocks up to 3 m in diameter
and delivered large volumes of debris, and
organic material to the alluvial fans at the
outlet of the main drainage channels.

DEBRIS FLOW GEOMETRY
1. Source Area/ Initiation Zone

The source area is the origin of the debris
flow where the initial movement of
material occurs due to a triggering event
such as intense rainfall, rapid snowmelt,
volcanic activity, or an earthquake. The
source area is typically located on steep
slopes or in areas with loose,
unconsolidated material and the area has a
high rate of water infiltration which
reduces soil cohesion. The size and
characteristics of the source area determine
the initial volume and composition of the
debris flow, thus identifying source areas
helps in hazard mapping and risk
assessment.

2. Transport Zone

The transport zone is the pathway along
which the debris flow travels from the
source area to the deposition zone. This
zone can be a natural channel, ravine, or
valley that guides the flow downhill.
Transport zone contains channels or
ravines that confine and direct the flow

direction. If the flow gains high velocity
and energy, it enables the flow to pick up
additional material and increase in volume,
which can cause significant erosion and
channel modification. The geometry and
characteristics of the transport zone
influence the speed, volume, and potential
impact area of the debris flow, thus
understanding the transport dynamics is
critical for predicting flow paths and
potential impact zones.

3. Deposition Zone

The deposition zone is the area where the
debris flow loses energy and deposits the
transported materials. This typically occurs
when the slope flattens out, reducing the
flow's velocity. Deposition zones are often
found in valley bottoms, alluvial fans, or
flat areas at the base of slopes (Fig 1). The
deposition zone contains a mixture of
sediments, from fine particles to large
boulders and can cover large areas with
thick deposits of debris. The extent and
thickness of the deposition zone indicate
the  flow's potential impact on
infrastructure, agriculture, and habitats,
thus mapping deposition zones helps in
planning and implementing mitigation
measures.
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I

Fig 1: Parts of Debris flow observed in a
landslide at Butwal, Rupandehi district,
Nepal

DEBRIS FLOW MOVEMENT

A debris flow typically begins when a
slope becomes unstable due to intense
rainfall, rapid snowmelt, volcanic activity,
or an earthquake. The force of gravity
pulls the saturated material downhill. The
steepness of the slope plays a critical role
in initiating and sustaining the movement.
Steeper slopes generally result in faster
and more forceful flows.

Water infiltrates the soil and rock,
increasing the pore water pressure,
reducing the friction between particles,
and making the material more prone to
flow. The presence of water acts as a
lubricant, allowing the debris to flow more
easily. The mixture of water and sediment

~ can behave Iikeafluid, inng it to

travel long distances. As the debris flow
moves, internal shear forces cause the
material to mix and shear. Larger particles
and boulders are carried along with finer
sediments, creating a heterogeneous flow.
Depending on the concentration of solids
and water, debris flows can exhibit both
viscous and turbulent flow characteristics.
Higher water content produces more fluid-
like behavior, while lower water content
leads to more friction and slower
movement. Once initiated, debris flows
often become confined to natural channels,
ravines, or gullies. The confinement
increases the flow's speed and erosive
power. As the flow moves through the
channel, it can pick up additional debris
from the channel bed and banks,
increasing its volume and mass. As the
slope decreases or the flow reaches flatter
terrain, the debris flow loses energy and
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begins to deposit the carrier material.
During deposition, the flow sorts of
materials by size and density, with larger
particles settling first and finer particles
traveling further.

DEBRIS FLOW DYNAMICS

Debris flow dynamics involves
comprehending the complex processes and
interactions that govern debris flows'
initiation, movement, and deposition. This
understanding is crucial for predicting
their behavior, assessing risks, and
developing effective mitigation strategies.
Here are the critical aspects of debris flow
dynamics:

Numerical models simulate debris flows'
initiation, movement, and deposition,
capturing the complex interactions
between water, soil, and rock. By varying
parameters such as slope angle, water
content, and material properties, models
help understand how different factors
influence debris flow behavior.

Types of Numerical Models for Debris
Flow

1. Empirical Models: This model is
based on observation, where the
empirical relationships  derived
from observed data are utilized to
predict debris flow behavior.
Empirical models are often more
straightforward and faster to run
but may require more detailed
physical processes.

2. Deterministic  Models:  These
models take a  mechanical
approach, utilizing physical

equations to simulate the processes
governing debris flow initiation,

3. Probabilistic

movement, and deposition. They
provide more accurate and detailed
predictions but require more
computational  resources  and
detailed input data.

Models:
Probabilistic models account for
the uncertainty in input parameters
and  model  outputs  using
probabilistic methods. They are
most valuable for risk assessment
because of the probability of
different debris-flow scenarios and
their potential impacts.

Key Components of Numerical Models for
Debris Flow

1. Initiation Module: It simulates the
conditions that lead to debris flow
initiation, such as slope stability
analysis under different rainfall or
seismic conditions.

2. Transport Module: It models the
movement of the debris flow,
including the effects of gravity,
friction, and fluid dynamics.

3. Deposition Module: It simulates
debris deposition as the flow loses
energy, accounting for factors like
slope angle and material properties.

4. Hydrological Module: It
Incorporates the effects of rainfall,
infiltration, and surface runoff on
debris  flow initiation  and
movement.

Examples of Numerical Models for Debris
Flow

1. SHALSTAB (Shallow
Landsliding Stability Model):
This model predicts the potential
for shallow landslides and debris
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flows based on topography and
hydrological conditions.

2. DAN (Dynamic Analysis of
Landslides): It simulates the
initiation, movement, and
deposition of landslides and debris
flows using a combination of
empirical and mechanistic
approaches.

3. FLO-2D: It's a two-dimensional
hydraulic model that simulates the
movement of debris flows over
complex terrain.

4. RAMMS (Rapid Mass
Movements Simulation): A model
that simulates rockfalls, debris
flows, and avalanches, providing
detailed predictions of flow
dynamics and impacts.

HAZARD ASSESSMENT AND RISK
ANALYSIS OF DEBRIS FLOW

Predicting the flow path of debris flows
requires numerical models to determine
the likely paths and identify at-risk areas.
Additionally, estimating the flow volume
and velocity is crucial, and it can be
achieved through various models that
calculate the volume, speed, and runout
distance of potential debris flows and these
are critical factors for risk assessment.
Once the path, volume, and velocity are
predicted, it is vital to map the hazard
zones by simulating different scenarios;
these models can generate hazard maps
that highlight the area’s most likely to be
affected by debris flows.

DESIGN OF MITIGATION
MEASURES

Mitigation methods for debris flows refer
to strategies and measures designed to
reduce the risk, impact, and damage
caused by debris flows. These methods
aim to prevent debris flows from
occurring, control their movement, protect
people and property, and improve
emergency response. Costa  (1984)
identifies four main categories of debris
flow mitigation measures: avoidance of
hazardous areas, grading control, clearing,
drainage, protective  structures, and
warning and evacuation.

1. Avoidance of Hazardous Areas: Due
to favorable conditions, the development
of alluvial fans has been expected, but
debris flow risk identification and
mitigation are underdeveloped compared
to water floods. Most studies focus on site-
specific hazard assessments rather than
regional analyses, leading to potential
underestimation of debris flow risks on a
larger scale.

2. Control of Grading, Clearing, and
Drainage: Techniques to reduce erosion
and control mobilized material include
check dams, channel linings, revegetation,
regrading of gully walls, and diversion
dikes. However, check dams require
maintenance; if not maintained, their
failure can release more debris than natural
torrents.

3. Protective Structures: These are
necessary when hazardous areas cannot be
avoided. Their purpose is to stop, slow, or
divert debris flows. Unlike water flood
measures, debris flow structures like
canals often become blocked. Effective
structures include steel or reinforced
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concrete fences, open-work dams, and
retaining and deflecting walls, commonly
used in the Alps.

4. Warning and Evacuation: Providing
direct warnings and evacuations for debris
flows is challenging due to their sudden
occurrence and high velocities. For
rainfall-triggered debris flows, systems
based on rainfall thresholds can warn and
evacuate people, as implemented in the
Lombardy Region.

DISCUSSION AND CONCLUSION

Debris flows are complex natural events
that present considerable dangers to human
life, infrastructure, and the environment.
Their rapid onset and destructive power
make them one of the most challenging
landslides to predict and manage.
Understanding the dynamics of debris
flows requires a comprehensive approach
that considers the geological, hydrological,
and climatic factors contributing to their
initiation and movement.

The classification of debris flows into
hillslopes, channelized debris avalanches,
and debris torrents highlights the diverse
environments in which they occur. Each
type has distinct characteristics and
behaviors, necessitating tailored mitigation
measures. For instance, hillslope debris
flows form their paths and is often initiated
by heavy rainfall. In contrast, channelized
debris flows are confined to existing
channels, leading to higher densities and
transport capacities.

Numerical modeling is essential for
predicting debris flow. There are three
types of models: empirical, deterministic,
and probabilistic. Empirical models give
quick estimates based on observed data.

Deterministic  models use physical
equations to create detailed simulations.
Probabilistic models consider
uncertainties, making them helpful in
assessing risks.

Mitigation measures must combine
avoidance, control, protective structures,
and warning systems. Avoidance of
hazardous areas is ideal but often
impractical due to existing developments.
Grading, clearing, and drainage control
can reduce erosion and stabilize slopes.
Protective structures like check dams,
retaining walls, and deflection barriers are
essential where avoidance is impossible.
Warning and evacuation systems, though
challenging to implement due to the
sudden nature of debris flows, can save
lives if effectively integrated with rainfall
monitoring and early warning thresholds.

Debris flows are a significant geohazard
that requires a detailed understanding of
their initiation, movement, and deposition
processes for effective management.
Numerical models are indispensable tools
for predicting potential debris flow paths,
volumes, and velocities, aiding in creating
hazard maps and risk assessments.
Mitigation strategies should avoid high-
risk areas, implement erosion control
measures, construct protective
infrastructure, and develop reliable
warning  systems. Integrating these
approaches and reducing the impact of
debris flows on communities and
infrastructure is possible, enhancing
resilience against these devastating natural
events.
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