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Agenda

H5N1 Update

High & Maximum Containment Training

Rethinking Workforce Development Solutions

Emerging Trends & Discussion

UTMB Galveston National Laboratory a

Galveston National

Laboratory
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* Completed in 2008 ke —tt—
* 98,000 sf complex Surge 1k -
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* 14,000sf BSL4
* One of only two BSL4 labs on a college
campus in the US
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BSL3 Infrastructure at UTMB

53 Principal Investigators

GNL

BSL3 4,479 sf (GNL)
ABSL3 9,842 sf (GNL)
BSL3-E 3,501 sf (GNL)
ACL-3 854 sf (GNL)

Aerobiology (BSL2,3 and 4)

Insectaries 1970 sf
» 50 colonies of mosquitos
» 13 colonies of ticks

230 Registered 31,435 sfBSL3

Users
UTMB BSL3 Outside GNL
MMNP BSL3 1,754 sf
Keiller BSL3 W 3,189 sf
Keiller BSL3 E 1,982 sf
Keiller ACL3 749 sf
Keiller ABSL3 3,115 sf

Select Agent Work: GNL Only

BSL3 Research at UTMB

Zika SARS

Chikungunya SARS-CoV-2

Dengue MERS

West Nile Influenza, including H5N1
Yellow Fever Rocky Mountain Spotted
Rift Valley Fever Fever

Eastern Equine Encephalitis  Rjckettsia Parkeri
Venezuelan Equine Typhus

Encephalitis Anthrax

Hantaviruses B
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Research, Education, Training

‘}::.ll\z,
/ % ) Blue Ridge Institute West African CREID

fo; \1ed|ul Research South American CREID

BRIMR RANKINGS OF NIH FUNDING IN 2023

S55M in NIH Research Funding (2018 — 2023)

Fagarty International Center — West African Trainees
Fogarty Fellowship — Colombian Trainees

Dozens of student laboratorians and Post-Docs
7-10 Graduates with B5L3 experience
each year.

Farmal training for all B5L3 students and personnel,
as well as visiting scientists and international fellows.

International Biocontainment Training Center
operates as a cost center and provides training
both at UTMB and at trainee sitesin US and abroad.

BSL3 Publications: <100 in 2023/2024

Science Translational Medicine, April 3, 2024

An orally bioavailable SARS-CoV-2 main protease in-
hibitor exhibits improved affinity and reduced sensitiv-
ity to mutations

October 18, 2023
Zoonotic mosquito-borne arboviruses: Spillover, spill-
back, and realistic mitigation strategies

Nature, March 2023
Blocking NS3-NS4B interaction inhibits dengue virus
in non-human primates

Cells, Sept. 23, 2023
Single-Cell Transcriptomics of Mtb/HIV Co-Infection

Vaccines, Sept. 28, 2023

A Vaccine for Canine Rocky Mountain Sportted Fever:
An Unmet One Health Need
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BSL4 Publications (Dozens in 2023/2024)

Science Translational Medicine April 3, 2024

Therapeutic administration of a cross-reactive mAb
targeting the fusion glycoprotein of Nipah virus
protects nonhuman primates

Science, March 15, 2024

Oral administration of obeldesivir protects nonhuman
primates against Sudan ebolavirus

Methods Molecular Biology, August 24, 2023

Syrian Golden Hamster Model for Nipah Virus
Infection

A Single-Dose Intranasal Combination Panebolavirus
Vaccine

CREATE-NEO: Coordinating Research on Emerging Arboviral
Threats Encompassing the Neotropics

Nikos Vasilakis, Pl B~ e -
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West
African Senegal
Center

for Emerging
Infectious
Diseases

Sierra Leone

Scott Weaver, PI

« Surveillance of humans, mosquitoes, ticks, wild animals, bats
» Field studies of animal to human disease transmission.

» Clinical studies of human exposure with resulting disease.
 Identify emerging viruses.

» Produce risk maps for human exposure.

« Strengthen collaborations to assist in rapid response to
outbreaks.

Nigeria

Vision: Maintain and expand GNL world class contribution

Mission: Grow GNL’s Local, National and International’ activities, together.
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H5N1 High Path Avian Influenza (HPAI)

€ | Published 2023
e 22

There are fourtypes of influenza viruses: A, B, C, and D. Influenza A and B viruses cause seasonal epidemics of disease in people
(known as flu season) almost every winterin the United States.
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Influenza A viruses are the only influenza viruses known to cause flu pandemics (i.e., global epidemics of flu disease).
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Al!hEn;‘h the HSPNAlz‘lrus, known as the avian flu virus, does not Intermediate hosts, Hogs can P \V/ 1®§ d ic infl
usually infect humans, new mutated forms of this virus could ?wmsbmiﬁgsmg:k 7 épacel™ Is a prepandemic influenza
represent a realistic risk of a flu pandemic, experts say. of mutated human compatinle 1 R vaccine (whole virion, Vero cell-

= viruses, zﬁn-u Lo i

“#e== derived, inactivated) H5N1

Domestic birds
Are natural Intermediate hosts
carriers of and easily infected
the avian by the virus through
flu virus = contact with nasal
in the wild, or fecal material.

Contact with other
w":,“"cyg' domestic
5 animals favors
the spread
of the
disease.

Waterfow! .
Infected by shared
water seurces.

strains of the
avian flu virus,
Experts think that
mutated viruses
could spread frem
human to human.

MAJOR FLU PANDEMICS
Number of deaths in the USA:

soanisnriaciois)  PERIPITER PRERITRERE REPERRERER URRRRINIE HRERITINEA s00000

asanpuqassn  (HEHTIT 70000 Global killer: The [AGIND)] strain of the flu

Honk virus, comomly known as the "Spanish Influenza®
xong Fiu 1) fHf 34000 Killed more than 50 millon pecple worldwide.
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Low Path & High Path Avian Influenza
Bird flu in mammals

P Bird My, or avian influenza, has
Nt increasingly spread to other mammals,
[ raising concern it may mutate and
transmit more easily to humans.

Cout Rea )L Leppard lisae L

Nate: Other infactaa mammals include: badger, baech and pine martan, carmcal, coatl, coyote, farmat, lishar, fox,
Iynx, miak, mountain lion, opossuem, polar bear, polecat, parpaise, racceon, sable and wild dog
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2022 - 2023 HPAI

Surge in Egg Prices

2022 rise of avg. price for grade A dozen eggs in the U.S,
B -~
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World Health Organization (WHO), there have been
2024. Of those, 463 or 52% resulted in death.

While bird flu infections in humans are rare, they can be deadly when they happen. According to the
from 2003 to



https://www.who.int/emergencies/disease-outbreak-news/item/2024-DON512
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Vi birds ' SN bird flu has a fatality rate /\

carry bird Nu of up 10 HO% in chickens.
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Although most human infections stem
from contact with poultry, there has been
\ g oni likety case of human-to-human
transmission In Indonesia in 2006

)
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On April 23, the US, Food
and Drug Administration said
it had detected particles of
HSNT in the milk supply.

Authorities warn
not to drink
unpasteurised
milk

Tests suggest
remnants of dead
virus, kilted during
the pasteurisation
process, remain in
the mitk.

I

Milk
Pasteurisation
During the pasteurisation

process, milk is heated to
kill off bacterla and viruses.

Testing has not detected any live
virus in pasteurised mitk samples

=] .

Gragory C. Gray, MD, M, FIDSA

Unmversity of Texss Medacal Branch (UThVB)
Robert E. Shope, MO, Frofesscr in infecticus Disease Epdemiciogy, Departments of internal Medicine
(Infecticus Diseasas), Microbicdlagy and iImmundiogy, and Giobal Heakth & Emerging Diseaeie

Rapid Detection of Incursions of SARS-CoV-2 and Novel
Coronaviruses on Texas’ Meat and Dairy Farms

Photo from Hoard’s Dairyman
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Background

« During April 3@ and 4™ we were
invited to enroll two Texas dairy farms
(Farm A & B) in our USDA sponsored
study....The farms were recovering
from the cattle influenza epizootic

* The One Health study called for
enrolling (on each farm) up to 10 farm
workers (nasopharyngeal swabs and
sera), collecting nasal swab
specimens from 14 sick and 6 healthy
livestock, and collecting 4 bioaerosol
samples where workers and animals
mix.

* Reverse Zoonosis Survey

Reverse Zoonosis

5/15/2024

12
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Future UTMB One
Health Efforts

* We have recently run 3 raw milk and 12 cattle swab
specimens from another dairy farm in Kentucky and all
were negative for FIUA

* This week we received an array of 100 new
specimens (colostrum, raw milk, semen, milking
machine swabs) from dairy farms in New Mexico and
Texas to examine multiple transmission hypotheses.

* We are helping a team from California study farm
hesitancy to collaborate with the government

* We are planning an international serological survey for
H5N1 among animal workers

* We are enrolling four farms in Kentucky in our USDA
study in early May

Future OH Work

* Raw cattle milk H5N1 inactivation study in our One
Health laboratory using a recombinant H5N1 that is
safe to work with in BSL2

+ Etiology of Unexplained encephalitis in Malaysia

*  We will soon be working with John Tomecek of
TAMU in studying feral hogs and beef cattle for
H5N1 infections in Texas

14
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UTMB One Health Web Site

L 1 ™
uimtr Health

LTI e . ek N

UTMB One Health

What is One Health?

Dr Heath 13 @ morkduede strmoagy 451 arvncng Seeth care i s, ST 3158 the emeranmet Suoogh ©

migtye Gacphnes weh the o CItOD Pt BT

UTMB One Health Monthly Newsletter

Wil Health | One Health

Updates on UTMB One Health Projects

yrape: Dary cows and wilg s

(PR creay Mg Dawrprra

Avian influenza and One Health

15
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HONE  (PSOONS ~  BLOG  REVIEWS ©  CONTACT w 0O o

The Infectious Science Podcast -
Q

INFECTIOUS STIES
PODCAST

High & Maximum Containment Training e
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tional Emerging Infectious Diseases Laboratories Institute

u.edu/NEIDL
idl@bu.edu

Encapsuating

/ Russian ol ¥} 3
! ," | Pneumatic Sull \ '| . r“'.
ity o \ i 41
-, e | | W, £ ik
b {/ 4% 2o =
) Jil S
= L : =3 ' ,‘ J v |
P T {4
= {H q{ /e | |
\ { { | u PO
L | @ (5
{Half) Sut 0 4
! Al
]

17



BSL-4 Lab Entrance Procedure

5/15/2024

Cold side

Butfer Outer
corridor change
= = room

BSL-4 Lab Exit Procedure

 BSL-4 suit
lakoratory

Cold side

N | *-“@!\' wisl -
4 ’Eu é;‘ ~—a'lt
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| ¥ [ o
7 B 6 5 M 4

“Gray room”
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The National Emerging Infectious Diseases Laboratories

Institute (NEIDL)

Stage Il —
Application Stage | - Scenario Annual

Review Encapsulating b Independent Mentor
: : ased I Refresher A
Prior Suite Training Simulations Access Training Training

Experience
Optional

Mentor

New Trainee: Full Training

NEIDL Training Advisory Committee
NTAC

+ Oversight and peer review.

 Entry, and advancement of the trainee

+ All approvals are voted on within the committee
* Advises Training Program and NEIDL Director

19
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Training Stages

Application Process- Individual Training Plan (ITP)

Baseline Training:
« Stage I: Beginning encapsulating suit, entry and exit procedures and
basic maneuvering in containment.

« Stage Il — Advanced training
» Bisoafety in Microbiological & Biomedical Laboratories (BMBL)
» Scenario based training (at least three additional entries and exits in the

simulator)

 Incident procedures and non-standard procedure

Stage lll — Core Specific Training
* Mentored training on specific duties within Cores

* 10 entries with a mentor (minimum)
» 1 with Nadya or I, then 4 with the same mentor, then 5 with any mentor.

Independent Access
* Mentor Training

Workflow for each track (continued)

Track S
Track & = Track & Track 4: On-sta
:w“ '.'“' BC and IACUC Science Program Emargency
| Response Team
Simulator Simulator Simulstor Simwlator
- . .
Comnpatency Compatency Competency
ASSAsSMants ASSASSMANts assessmonts
.
Facilities Core Animal Core Scence Cores Competency
Apprenticeship Mentorshp Mentorship Assessments
. | |
Approval ‘t". Approval for Appraval for
Independent Work  Independant Work  Independent Work '
.
Ewarcses and Exercises and Exercises and Exercises and
Drlis Drills Drils Drilis

20
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Operations and Science Staff training for BSL4

Safety and Surety are the priority Training Ribbon and Feedback Loops

All trainees will come with their
unique set of training and experience.
BSL4 is a high hazard and
consequence laboratory environment
where training is paramount.

Training is built on prior laboratory
experience. When prior experience is
documented, training will focus on the
BSL4 environment.

Training SOP
Otherwise, training will be obtained in ventoring L Knowledge JE .
“tracks” to gain experience prior to full entoring ) xperience
completion of the BSL4 training \ \
program. Competency and Proficiency

Stage |

* Two classroom sessions (“Biosafety Principles”
and “Introduction to the Positive Pressure Suit”).
* Three training simulator entries
(donning/doffing suit, connecting and
disconnecting to air, basic movements — standing,
sitting, bending, stretching, operation of APR
doors, actions in a chemical shower).

Assessments

* Classroom sessions: Quiz before and after the
lecture.

* Simulator entry: Observation by trainer and use
of checklist.

* Based on the above, the trainee is signed off by
the EHS trainer.

21
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Examples of Stage 1 exercises to practice dexterity

’i"fi. Sae
W@r' -

Agenda example for Stage 1 classwork

IMMW&MWQWIM sl S Ibegannct (o Baecaluty Loval € L stvey Tisomg
" P Stvy & A ut (1AL

Csse (iainng Hage o

g St S S0y Am— ) S— s, Ot S Gt |
HE et

S — " — Ty — T— ——

22



5/15/2024

Stage |l

Scenario-based simulations: Three entries into the
simulator covering non-standard exits and basic
incident response (alarms/alerts, glove/suit breach with
and without injury, chemical shower malfunction,
emergency egress, etc).

Assessment

« Simulator entry: Observation by trainer and use of
checklist.

* Based on the above, the trainee is signed off by the
EHS trainer.

Mentored Laboratory Work

Training to Core-Specific SOPs (Note: The trainee is
already considered trained to function safely in the BSL4
but the mentorship is designed to provide guided instruction
on tasks that they will be required to perform as part of their
Track/Lab- job-assignments. Initially, this will be via observation, but —

specific

Training: at the discretion of the mentor — will be allowed to gain
Mentored experience and eventually proficiency in all requisite
BSL4 procedures). The trainee cannot enter without being escorted

Slse during mentorship.

and100R™% o The first 5 entries with the assigned mentor are carefully
logged into the training record.

Assessment

Documented direct mentor observations and proficiency
assessments (these assessments are mostly subjective based
upon how the trainee performs assigned tasks).

23
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Example of Checklist
for Training s

Documentation
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Independent (Unsupervised) Access

After a requisite number of hours and entries (typically
40 entries/100h) the mentor presents the case to NTAC
for the trainee to be granted unescorted access. This
assessment is based upon the mentor’s direct
observation and proficiency. The NTAC committee
members then vote to approve or deny the application
for unsupervised access.

After reviewing the application, the NTAC reserves
the right to call for an additional independent
assessment of the proficiency of the trainee by an
experienced BSL4 user before granting or denying
unescorted access. This is most commonly applied in
the case of personnel who already come with
experience and require less hours in the BSL4 before
consideration for unescorted access.

24
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Refresher Training and Ongoing Activities

Annual select agent refresher training is required for all
workers.

Any BSL4 worker, whether they have escorted or unescorted
access to the BSL4 must undergo hands-on suit and laboratory
refresher training any time they have not been in the BSL4 for
a period of 90 days or greater.

Training or Biosafety department ongoing activities:
Topic of the week emails
Annual drills to include staff
Buddy program
Share Daily Critical System Checklist duties
EHS and Biosurety requirements

Mentoring Is....

» A strategic approach to developing an employee
(mentoree).

— Pairs him/her with a more experienced employee (mentor)
who will teach, coach, counsel and encourage.

A\ Knowledge Management Cognitive Pyramid
£\ WISDOM Dk
N\ ik

Krow

Wy

Koo

Hom

I/. . ~\

. 4 Know

What
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Mentor training is focused on providing skills

necessary to be functional and effective @

» Effective Feedback — role play/case studies

Advanced Training Q

N * Planning
t:':el:::e Mentor * Roles and responsibilities
—— * Mentor relationship (coaching vs consulting) torb_
« Common mentor: trainee issues um—.m.nmol
» Supervisory conflicts = 0d SIIEVEI.!F.-._
« Servant leadership models P“"T" I’IIL KIREP“EHEE
+ Mentor meetings/review '"h""“’" =
_,-;smwnmmgm
“inspirsSUCCES SHELE="
'—&tl“alﬂl,_l_lg;_’:'
wmnotvation T
—RELactice

THE MENTORING SKILLS MODEL

SHARED CORE SKILLS

MENTOR-
SPECIFIC
SKILLS

26
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Mentor

~NOoO O WN B

Laboratory Decision Making
Personal risk assessment : Safety Culture

Human Factors in Laboratory Safety

. Tasks, workload and work patterns.

. Working environment and workplace design.

. Workplace culture and communication.

. Leadership and resources.

. Policies, programs and procedures.

. Worker competency and skill.

. Employee attitude, personality and risk tolerance.

v I'M SAFE CHECKLIST

Itness—Do | have any symptoms?
Moedication—Have | bean taking prescription or

over-the-counter drugs?

Stress—Am | under psychological pressure from
the job? Worned about financial matters, haalth

problems, or famiy discord?

Alcohol—Have | been drinking within 8 hours? {
Within 24 hours? ¥
Fatigue—Am | tired and not adequately rested?

Emotion—Am | emationally upset?

27
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Rethinking Workforce Development Solutions °

Blended Training - To enhance capability building

what did you | €21 what do you reatly KO W/

Define It Learn It Live It Share It
Why? What?  Online and in person =

28
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* Customized training for specific situations and
developmental needs

* Provide advice in a situation on what to do, how to
do it, and why it is worth doing

» Effective method to transfer organizational culture

« Establishes reliable experienced contact outside of
supervisor

* Develops a higher level of proficiency

» Skill set is best learned through one-on-one transfer
* Mentee needs to quickly and effectively gain
knowledge and develop skills

» |dentify specific knowledge or skills to be mastered
» |dentify experienced mentor with coaching and
knowledge transfer skills

« Allow mentor and mentee to develop a relationship

Dilemma

29
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Comprehensive Training program elements

» Continual improvement process to the training
materials

Colipiortive

apability

Tralning Program

PURARIRON svelopme » Add additional training as determined by the
stakeholders and NBAF senior staff

» Quarterly classes for newly hired NBAF staff
Staff training A
technicat y » Risk assessments on new infectious agents

» Regularly address gaps in the training or operations
support

Prograrmmatic
Suppart (SOPs)
» Train in-house trainers as needed

Challenges of developing training programs

Collaborative staff Guidance and
training program Regulatory Capability
development Compliance Sustainment
[ [ o [ o

Programmatic Staff training

program

IStart up I Building occupancy ISimuIated studies IStudies

30
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Collaborative Knowledge Acquisition

MV arel Capacry
Buisdey Pathmavy

Integrate Multi-Media Tools Staff for Engagement

Capacity Building Pathway

:P m s\ o @orkplnce

OneNote SharePom( Mlcrosoﬁ Team: . ks
Pre surveys TN
Knowledge ¥ & questions s )
Adaptation n %
Process " _Program -
Partnership
Py :
Workplace groups

v )
A N 4
2 . 4

Workforce

Curriculum ) / :
Development Distant ’ WhatsApp

Meetings
T Iafenes
ten

WiFi-enabled communication tools

=
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Elements of OWNIT

Systems Engineering Design Training

Social Networking e-learning tools

« Social platform for continued virtual interactions

Mentored Web of connected collaborative interactions.

» Knowledge transfer requires knowledge-able students and active
learning
» Proposed OWN'T training model includes:
* MRIGIobal- teacher, coach, mentor
- Stakeholders (Workplace

+ Students- active participants gaining sustainable skills and focehook
developing institutional SOPs

» Can use short videos to make personal bios and group posts.

» Uses both Consulting and Coaching

» Coaches help you build and refine skills while consultants
provide solutions

» Both are co-creative processes

« Builds a customized, replicate-able, and expanding knowledge system Learn it - Live it - Share it
Operational Workforce Network

VIRTUAL CLASSROOM Instructor-Led Training (ILT)

Webinars e

Self-Guided Learning
Media, VR Experience and Scenario-based,
PowerPoints @ Hands-on Simulation
) ) Pre- and Post-
Case Reviews & Exercises o ‘ ‘ Assessments
Pre- and Post- ° ° One-on-One
Assessments Coaching
-on- N
Ongggcﬁzg e On the Job/Mentoring

Curriculum . Alignment with SOP . Lesson Plans and . Proficiency/Evaluation
Development and Job Roles Activities Standard

All Curriculum, Lesson Plans and Assessments provided by training team

Classroom/Tabletop discussions
Walk -Through

N\
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Fundamentals of Instruction

Basic Levels of Learning

Shared Mentored AR Technology- SMART

Where experiences exist on the mixed reality spectrum

Mixed Reality
N

Physical |—
Reality

Virtual Reality
Experience-learning tools

—| Digital
?_ Reality
HoloTour on Microsoft Hololens
Frogmenrs ov RoboRaid
Skype on Mccrosoft Mololens
pokémon 50 HoloTour on mmersive heodsets
360" Videos \
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SMART training tools

 Accessory VR
» Google Cardboard
+ Samsung Gear VR

« Stand alone units
» QOculus Rift and Go

S

360 Camera

34
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Haptic Feedback

Facility Orientation

Orientation and acceptance into the BSL4 training program (nominated by sponsor,
oreation background and resume reviewed by the Training Advisory Committee), and completion of
F‘;’;,';; pre-requisite trainings (e.g., general laboratory safety training, Select Agent training, and
Agent Specific Training).

There is an opportunity here to incorporate video training to train staff on the mechanics of the
BSL-3 or 4 laboratories and the layout of the lab benches and equipment. At this time the staff
also reviews containment-related and job-specific SOPs.

35



5/15/2024

VR CDC training
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Augmented Reality — Guide in the real world
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Augmented Reality- Guide

DAQRI SMART ﬁR

GLASSES 0
L

DAQRI Smart Helmet™

Wearable Human Machine Inlerface
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Augmented Reality

MRIGlobal Confidential
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Emerging Trends & Discussion

Biomolocular
Engineering

Aeatarel MacniTE e ey

Engingering
Lty Swn Salarns
Sy Lot

Multicends
Orgarivra

wane
Data Science \Jomerth
Wl Actom
Desigh & Vunctaon
Astooration

This material is based upon work supported by the National Science Foundation under Grant No. 1818248.

Engineering Biology

A Research Roadmap for the Next-Generation Bioeconomy

Technical Themes Application Sectors

Engineenng DNA Industrial Baotechnology

Blomolecular Enginesrng Health & Medicine

Host Engineering Food & Agriculture

Data Science Environmental Biotechnology
Energy

https://roadmap.ebrc.org
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A Matrixed Approach Technical Themes

| Engineering | Biomolecular | Host
| DNA | Engineering | Engineering
I L L

Sectors —————————

Environmental
Biotechnology

In LEO In Cislunar Space ) On Mars

I
|Data Science

l

Commerciy § imermationsd A refum 10 The moon for Pesnarch to nioem futuee

parrasshps 1OrG-SenT CROrISOn Crumed minears
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Human Presence
S on Moon

5 Current Scope of M2M
Objectives

5/15/2024

Practice for Mars
Exploration Demo

Human Presence
on Mars

Demo Exploration
Framework on Mars

Future
Dgitmahons

Mars Trajectory Design Reference Architecture

Short-Stay Missions

Variations of missions with
short Mars surface stays and
may include Venus swing-by

" NG-BY
MARS AT EARTH bt ot

MISSION TIMES

OUTBOUND 217 days
STAY 30 days

RETURN, 403 days
TOTAL MISSION 650 days

EARTH DEPARTURE

Long-Stay Missions

Variations about the
minimum energy mission

MISSION TIMES
o OUTBOUND
i STAY
RETURN

o W‘V‘K/fx TOTAL MISSION 916 day
INBOUND '

s
NN
TRANSIT /— \\ o MARS DEPARTURE
- + \
\' l‘ \ MARS AT EARTH
| | * \ 1 i
| | |
\ |
i -
J

| SUN Y DEPARTURE
[ |
{ .

EARTH RETURN \
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https://www.youtube.com/watch?v=D_ d-swBXClJ

»

NOTIONAL SAMPLE RETURN

ARCHITECTURE

RETRIEVE



https://www.youtube.com/watch?v=D_d-swBXCU
https://www.youtube.com/watch?v=D_d-swBXCU
https://www.youtube.com/watch?v=D_d-swBXCU
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Previously
Covered under
Mars2020
NEPA

Sample Caching Rover

Cedlect sampiea of ook &
sedmery and cache for
retrerval

» SamyNe acquston

(Mars 2020] Operations

» Sampie (subret) dedvery

Programmatic Analysis (Flight and Ground Elements)

Tier | - Site Specific Analysis
Flight Elements

Samphe Retrioval Lander
(SRL)

Refrieve sampéss and launch
indo Mars orbe.

* Mava Ascent Vetrcle (MAY)
» Qrivting Sertple (0OS)

confnnar

|

Earth Return
Orbiter (ERO)

Caplurm and contn

aamolen in Mary oY ane!

safuly return o Earmh

+ Capture'Contarnment and
Retumn System (CCRS)

+ Eaethr Entry System (EES)

MSR Campaign Flight Elements

Tier |l - Site Specific Analysis
Ground Elements

EES Transportation

Transport condaned

samples o ceng fecilty

» EES transporation %
Sample Recehing Facily
(5RF)

* Over the Road (OTR)
andior avcraft

Sample Recerning Facility
(SR¥)

Safely assssament aed

Bample contanment

* Inei cumation and Jampe
iclonce yweshjanons

MSR Campaign Ground Elements

Adjustments when short budget changes..

cost

Fime ——>

.schedule changes and costs increase.
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https://www.youtube.com/watch?v=5PA1qhzkSlA
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Gene G. Olinger Jr. Ph.D. MBA
Deputy Director Galveston National Laboratory
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