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Executive Summary
Environmental Health and Safety (EHS) is the principal health and safety office at Virginia Tech. EHS works closely with
University Safety Partners (designated safety officers in the Colleges and senior administrative areas including the Vice
President for Research and Innovation, Division of Student Affairs, Facilities Services, , Network Infrastructure and Services,
and all Centers and Institutes) and the safety coordinators, safety committees, administrators, faculty and staff in every
department. The EHS mission is to support and advance the teaching, learning and research activities of the University
through promotion of a safe and healthy campus environment by providing and coordinating programs and services that
minimize safety, health, environmental and regulatory risks to the Virginia Tech community in a manner consistent with
responsible fiscal and environmental stewardship.
EHS is divided into five functional groups:


Occupational Safety and Health, which
includes a core training development
team, a medical services team, and fire
safety and occupational safety personnel
who perform safety audits, consultations,
drills
and
construction/renovation
reviews.



Laboratory Safety, which performs
laboratory inspections and maintenance
of the Chemical Hygiene Plan, hazardous
materials management, environmental compliance and provides operational support to both the Biosafety and
Radiation Safety groups.



Biosafety Compliance, which also provides oversight for the university Select Agent Program.



Radiation Safety, which addresses the use of radioisotopes and devices which use other sources of ionizing
radiation.



The Off Site Services Coordinator provides services related to all program areas to the Agricultural Research and
Extension Centers, Northern Virginia, and other Virginia‐based research centers.

EHS directly supports activities conducted in research laboratories and clinics, general workplace settings, facilities and
ancillary operations, undergraduate and graduate research and education programs, and college farms and vivariums. Our
programs are a critical component of assuring on‐going regulatory compliance required by grant funding organizations,
university compliance committees, and accrediting Boards such as the Association for the Assessment and Accreditation
of Laboratory Animal Care International (AAALAC International).
Business drivers for our programs include institutional regulatory compliance, maintaining licensure for use of radioactive
materials, assuring proper shipping and receipt of chemical, radiological and biological agents, responding to spills and
releases, facility usage, laser use, fire prevention, hazardous materials use, and risk identification and mitigation.
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Advancing a Culture of Safety
Environmental Health and Safety cannot succeed in its mission without the engagement and support of the
university community. We also recognize that to engage people, we must show that safety has value, and for
our community to support us, we must make safety compliance as least burdensome as possible. The following
sections outline the activities EHS has undertaken to address these issues.

Community Engagement
EHS utilizes the following avenues to promote our
services and engage the campus community:
 At the HokieWellness Health and Benefits Fair
we perform hearing and vision tests and provide
participants information on the services we
provide.
 EHS provides educational trainings and staff a
booth at graduate student orientation and the
Laboratory Professional Development Network
conferences.
 We routinely utilize Virginia Tech News to
promote our services and reinforce compliance
expectations for the university community.
 During 2015, EHS held its inaugural Excellence in
Safety Award Program during which
nominations were solicited from the university
community. The top nominee was presented
with an award and all nominees were
recognized during this event.
 All new employees, regardless of status, are sent
a “Welcome to Virginia Tech” email that outlines
compliance expectations at the unversity in
accordance with Policy 1005, Health and Safety.

Committee Participation
EHS actively participates on the Institutional
Biosafety Committee (IBC), Institutional Animal Care
and Use Committee (IACUC), Institutional Review
Board (IRB) and Radiation Safety Committee (RSC).
In addition, EHS oversees the following committees
directly:

2|Page











The Environmental Health and Safety
Committee oversees university compliance with
Policy 1005, Health and Safety; advises the Vice
President for Administrative Services (VPAS) on
health and safety programs, policies, and
organizations; recommends priorities for and
corrections to health and safety programs and
practices on campus; fosters cooperation and
adherence to Virginia Tech’s health and safety
policies; and, provides an annual “State of
Health and Safety” report to VPAS.
The Chemical Safety and Hazardous Materials
Management Committee (CSHMM) oversees
university compliance with safety and health
regulations, programs, and policies applicable to
hazardous materials that may be associated
with both research and non‐research related
work activities.
The Occupational Safety and Health Committee
(OSHC) oversees university compliance with
safety and health regulations, programs and
policies applicable to physical, fire, safety and
health hazards that may be associated with both
research and non‐research related work
activities.
The Fire Safety Committee provides a forum in
which fire safety issues affecting Facilities,
Student Affairs, EHS, Emergency Management,
and police and other first responders can be
discussed and priorities can be established for
addressing identified areas of concern.
Representatives from EHS serve on the steering
committee for Hokie Wellness.



Preliminary work began on creating a Safety in
the Arts Committee.

Online Training
EHS recognizes that on‐line training is preferred by
the majority of our clients given that the training can
be done at a time and location of their choice.
Providing on‐line training through Scholar, however,
was an obstacle: training registration was
cumbersome, the content supported was limited,
and each training completion had to be processed
manually by EHS. As shown by the following chart,
this training modality was unsustainable given the
growth in training demand. As a result, during the
latter part of CY 2014 EHS began the migration of all
training to an EHS‐developed training site, and the
vast majority of all on‐line training was migrated
during CY 2015. With the new system, the process‐‐
from training registration through training
completion—is seamless and automated.
The following factors are contributing to the growth
in training demand:
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EHS’ trainings are now
24,531 training
being required as a part
registrations
of many student class
were
processed
assignments;
in CY 2015, a
 EHS actively engages
387% increase in
the campus community
five years
through outreach and
education;
 EHS audits include a review of training assign‐
ments and training status;
 Compliance with EHS safety training require‐
ments is reviewed by Internal Audit;
 The EHS Safety Management System (SMS)
enables Principal Investigators and supervisors
to assign required training and track training
status; and,
 Protocol approvals by the IBC are contingent on
completing required EHS trainings and medical
services.
The growing diversity of research and academic
faculty, staff and students taking EHS training is
reflected in the changing demographics shown on
the following chart.

EHS

Top 20 EHS Classes Taken CY 2015

Attendees

Portable Fire Extinguishers

5430

General Laboratory Safety

1865

Hazard Communication: Right‐to‐Know

1839

Bloodborne Pathogens

1744

Electrical Awareness

1152

Machine Shop Safety

1128

Respiratory Protection

727

Hand and Power Tool Safety

707

Safe Autoclave Use and Verification

670

Lockout‐Tagout Awareness

661

Compressed Gas Cylinder Safety

655

First Aid/CPR/AED‐Adult

620

Laboratory Hazardous Waste

579

Introduction to Biological Safety

506

Cabinets
Hearing Conservation

495

Overview of the NIH Guidelines and

485



Adding automatic reminders on training
expirations; and,
 Completing the migration of all training off
Scholar and into the EHS‐developed training
portal.
Future improvements will include adding voice
narration, subtitles and alternative language options.

Training Management
Individuals who attend EHS training can access their
training records and monitor when training is due
from their individual Training Profile Page. If the
course is available online, they simply click on the
button to access the training. Individuals can
also monitor who has assigned required training to
them, whether from their supervisor, PI or EHS.
Principal Investigators and Supervisors can manage
members of their group and track training
compliance for their subordinates from the training
profile page or they can use the more robust tools
offered in the EHS Safety Management System.

VIRGINIA TECH IBC
Ladder Safety

480

Laser Safety

464

Asbestos Awareness

331

Lead Awareness

329

Online chat was added during 2015 to facilitate
troubleshooting issues with online training—
principally related to browser type—and also so
questions could be asked specific to a course while it
is being taken. This feature is essential for meeting
OSHA requirements for certain courses such as blood
borne pathogens. EHS provides robust tools by which
individuals, supervisors and departments can
manage training compliance.
Planned improvements for our training system during
CY 2016 include:
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Safety Management System
The EHS Safety Management System (SMS)
represents the fulfillment of a decade‐long goal:
creation of a client‐centric web‐based system that
facilitates safety compliance for Principal
Investigators (PIs) and supervisors. The SMS is in
continued development, but was introduced to the
university community February of 2015. Since its
debut, more than 1,100 labs and workgroups have
been created providing coverage for more than
11,600 persons.
The SMS provides the following functionality:


Create a lab or workgroup: While the system is
targeted at PI’s and supervisors, any person may
create a lab or workgroup within the SMS.





Assign individuals: Once
The SMS serves
the workgroup is estab‐
more than:
lished, other persons can
 1,100 labs or
be added and assigned
workgroups
roles within the SMS.
 11,600 persons
Individuals can also be
assigned to groups or subgroups based on their
work exposures and training needs.
Chemical registrations: For labs or areas using
chemicals, these chemicals are registered within
this system. These registrations facilitate
university compliance with the fire code
requirements related to chemical quantities. First
responders can access this information when
responding to events in areas on campus.



Laser registrations: All class 3 and 4 laser systems
are required to be registered with EHS using the
SMS. These registrations allow our Laser Safety
Officer to provide input on safety controls,
monitor safety compliance, and perform
inspections and issue reports to Principal
Investigators.



Document management: A document repository
is provided where all lab or workgroup specific
documentation can be maintained.



Training management: Training can be assigned
to individuals, the entire group or subgroups.
Training expirations can be tracked and system‐
generated emails sent to individuals whose
training is out of compliance.



Workgroup training management: PI’s and
supervisors can create class names, assign
training and track training attendance for
workgroup‐specific training such as Part B of the
Chemical Hygiene Plan, SOPs and others.
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Waste pickup requests: The SMS provides a
workgroup‐specific tool for users to file waste
pickup requests with EHS.

Future planned improvements to the SMS include:


Merging the Nanotechnology Hazard Assess‐
ment Tool with the SMS.



Adding a Respiratory Hazard Assessment Tool
and integrating these assessments with our
training and medical services processes.



Adding a Medical Services tab that will enable
PI’s, supervisors and employees to track and
schedule medical appointments.



Implementing the Safety Assessment Tool, which
EHS began developing during CY 2015. This tool
will assist PIs, Supervisors and individuals with
identifying which EHS programs are applicable
based on their work tasks and hazard exposures.
It is expected this ‘self‐help’ tool will improve
compliance and simplify how our clients navigate
the hundreds of program pages on the EHS
website. This tool will also serve as a foundational
element for the EHS PI On‐boarding Process.

EHS recognizes that data that exists in a silo is more
difficult to maintain and is less powerful than data
that is integrated with university enterprise systems.
The following improvements will enhance the quality
of the SMS and other EHS tools (e.g., training, medical
services) but will require university support:


Secure resources from the university
administration for the several EHS data
management systems which themselves
constitute enterprise‐level systems.



Integrate student and employee data from
Banner with EHS systems so our demographic
information is accurate, and so records can be
automatically archived in lieu of our current
manual process when an employee is terminated
or retires or a student leaves the university.

49.45% of EHS website traffic was from the Roanoke
‐ Lynchburg Metropolitan Statistical Area (MSA). The
next highest MSA's were DC Metro, New York, Rich‐
mond, Los Angeles and Houston. The EHS website
was visited by persons from every state in the United
States.



Coordinate with Human Resources Information
System (HRIS) to develop a way to associate
training and medical services needed with a
position number so when a vacant position is
filled, the services needed are already known.
This will provide better assurance that services
are provided in a timely manner and are less
reliant on the supervisor for this decision‐making.

Calendar Year 2015 Google Analytics Data



People from 203 countries visited the EHS website
during calendar year 2015. The top ten countries
were:

Establish integrated data sharing with the Office
of Research Compliance (ORC). This linkage will
assure EHS has direct access to protocol
information which may drive needed medical
services, and will allow the ORC to determine
when all EHS‐related protocol requirements have
been met.

Spanning the Globe for Safety
Not only does EHS provide essential services—
including medical evaluations and training—to our
faculty and staff who perform work around the
world, our website serves as an information gateway
to both our campus community and the global
community. The top uses of the EHS website were:
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The top five program pages visited were:
 Scaffold Erection
 Electrical Safety
 Excavation Safety
 Compressed Gas Cylinder Safety
 Fire Prevention / Fire Safety

EHS by the Numbers
EHS programs and services serve the entirety of the
university community.
Our inspections provide
assurance that spaces and operations comply with
regulatory requirements, the medical services we
provide keep research personnel and support staff
healthy, and our training provides a foundation of
knowledge for safe work practices. Following are
examples of the work EHS performed during CY 2015:


12 regulatory audits



62 ergonomic consultations



79 departments received an inspection



84 tons of chemical waste disposed



93 laser inspections



98 IACUC protocols reviewed



122 renovation projects reviewed



154 tons of regulated medical waste disposed



197 fire drills performed



200 buildings inspected



303 laboratories inspected



346 safety consultations



565 safety inspections performed



600 accident reviews with 20 formal investiga‐
tions



646 chemical labs registered in the SMS



789 hours invested in reviewing 79 new and 38
amended IBC protocols



1,147 labs or workgroups registered in the SMS



1,727 people received medical services



3,100 persons received a medical evaluation



4,321 pounds of radioactive waste shipped



5,858 chemical waste containers handled



24,531 training registrations processed
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EHS Challenges
Environmental Health and Safety supports the
education, research, and outreach focus of the
University by advocating compliance through service,
professionalism and integrity. Through service and
relationship building, we have improved the safety
climate and reduced the university’s liability during a
time of unprecedented growth of programs, research
enterprise and expansion. Our innovative usage of
technology and process improvements have helped
extend our existing personnel and financial
resources. Our resources, however, are not sufficient
even for the university’s current scope.
We are required to ensure that faculty, staff, and
students are properly trained in the implementation
of university guidelines, and are in compliance with
state and federal regulations and policies. Although
we have made significant progress in overall
compliance with training as well as supplementing
controls, there is still a need to provide more
frequent regulatory and safety review of processes,
procedures, equipment, projects, and workspaces.
One accident or incident could cost legal fees, loss of
life, research time or productivity, an increase in
oversight with governmental agencies, all of which
might result in diminished public and regulatory
agencies confidence, and national embarrassment.
On one end of the service spectrum, the university
continues to grow in its research expenditures and
infrastructure, and as a result it is imperative that EHS
be provided the resources to keep pace with the
university’s growth. On the other end of the service
spectrum, regulatory agencies in the past six years
have moved towards a more conservative position,
enforcing and implementing more regulations. These
regulatory pressures make it imperative that EHS be

provided additional staffing and
resources to not only meet the
workload that is taxing our existing
service capacity, but also to keep
pace with the increase in
interdisciplinary
research
and
university growth.
Chart 1 shows the significant
decrease in operational dollars per
FTE while Chart 2 demonstrates the
growing gap between Research
Funding and EHS’s operating budget.
The gap on both charts illustrate the
growing risk of noncompliance as
EHS’ resources fall behind university
growth. As the University continues
its growth as a research institution,
expands undergraduate research
and diversifies its research portfolios
and research locations throughout
Virginia, the gap between the
University’s mission and EHS’s
abilities to serve that mission are
becoming rapidly unsustainable. As
the university prepares to move into
the next planning period, we will be
challenged to continue to meet
demands for increased productivity
and efficiency without sacrificing
quality. We will also have to manage
costs and the pressures caused by
our resource constraints. EHS’s
dilemma is that we are running
faster and faster to stay in the same
place. Without proper staffing of
FTE’s and financial resources, EHS
will be unable to identify
noncompliance through systematic
audits, meet our clients’ needs, or
maintain our safety expertise.
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Chart 1 ‐ $/FTEs versus FTEs
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Chart 2 ‐ Research Funding and EHS's Operating
Budget
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Occupational Safety and Health Group
The Occupational Safety and Health (OSH) Group supports the operational, education and
research mission of the University by providing critical development and on‐going
management of institutional programs and training designed to protect health and safety
covering a broad spectrum of occupational, research, learning and living environments.

Supports these University
Operations
Academic Initiatives
Agricultural
Animal Handlers and Vivarium
Staff
Athletics
Auxiliaries and Centers
Education‐related Activities
Facilities Service
General Workplace Settings
Hospital and Clinics
Research Laboratories
Residential Life and Dining
Services

Technical Services
Provided
Ergonomics
Fire Safety
Hearing Conservation
Industrial Hygiene
Laser Safety
Occupational Medicine
Occupational Safety and
Compliance
Research Safety
Training
Workplace Safety

Business Drivers
Assurance of a safe and healthful
work environment
Financial loss control including
workers’ compensation,
regulatory penalty, legal liabilities
and potential funding losses.
Institutional regulatory
compliance

Primary Client Groups Supported
OSH supports faculty, staff and students in agricultural operations, vivarium’s, animal handling, research
laboratories/clinical areas, academic activities, general workplace settings (e.g., office areas, classrooms,
libraries), telecommunications auxiliaries, facilities service operations (e.g., building/ grounds maintenance and
construction, utilities, electric service, and the quarry) and residential life and dining services.
OSH works closely with the university’s Environmental Health and Safety Committee, Occupational Safety and
Health Committee and Fire Safety Committee as well as faculty, staff, and students to achieve compliance and
minimize risk and liability. OSH establishes compliance programs and trainings to meet both university
requirements as well as regulatory authorities including the Virginia Department of Labor and Industry (state
OSHA) and the Virginia State Fire Marshal. Finally, OSH works closely with numerous state agencies, including the
Department of General Services, Housing and Community Development, Department of Human Resource
Management, and the Virginia Department of Health on compliance activities and initiatives. The university
operations OSH supports are described in the following section.
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Agricultural Operations
Faculty, staff and students who work on college farms are
provided comprehensive health and safety support relating
to accident prevention, chemical safety, compliance
assistance, ergonomics, farm equipment safety, personal
protective equipment, powered tool safety, confined spaces,
electrical safety, and zoonotic disease and allergen exposure.
Examples of common services include:
 Inspection and audits of all operations.
 Safety training on confined space entry, electrical safety,
use of flammable liquids and fire extinguishers, first aid
and CPR, hand and power tools, personal protective
equipment, and tractor safety.
 Medical surveillance, vaccination and other services for
special exposure hazards including zoonotic diseases,
noise, tetanus, and animal and plant allergens.
Respiratory fit testing and training are provided when
warranted.
 Annual hearing tests are provided where noise
exposures exceed legal limits, and training is provided on
the proper usage of hearing protection.





noise, tetanus, and animal allergens.
Respiratory fit testing and training are provided when
warranted.
Annual hearing tests are provided where noise
exposures exceed legal limits, and training is provided on
the proper usage of hearing protection.
Faculty, staff and student participation in the OSHG
medical services and safety programs is essential to
maintaining CVM’s AAALAC accreditation.

Athletics
Services provided by OSH in support of Athletic‐related
operations include the following:
 Training maintenance/field staff on aerial lifts, powered
industrial trucks, electrical safety, use of flammable
liquids and fire extinguishers, fall protection, hand and
power tools, personal protective equipment, and tractor
safety.
 Ergonomic assessments of office and other operations.
 Pre‐game fire safety inspections, including tent and
vendor inspections.
 Coordination with the State Fire Marshal for pyrotechnic
events.
 Inspection of all athletic buildings and venues for safety
and fire safety compliance, and performing fire drills
annually where required.
 Review of all construction and renovation plans for
safety compliance issues.

Education‐Related Activities

Animal Handlers/Vivarium Staff
Faculty, staff and students who work with animals are
provided comprehensive health and safety support relating
to accident prevention, compliance
assistance,
ergonomics, personal protective equipment, a n d zoonotic
disease and allergen exposure. Examples of common
services include:
 Medical surveillance, vaccination and other services for
special exposure hazards including zoonotic diseases,
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As the student body becomes more involved in academic and
research projects through the university Hands‐On, Minds‐
On initiative, OSH has provided an increasingly broad array of
services in support of these activities. Examples of services
provided include:
 Pre‐project safety consultations, development of
project‐specific safety plans, and evaluation of training
needs for all participants.
 Promotion of the EHS Safety Management System to
support training assignment and tracking of student
training required for project participation.
 Prioritized migration of safety‐related training to a web‐
accessible format—the preferred training modality by
students.
 Performing periodic site safety inspections and





consultations.
Providing respirator training and fit testing for students
working with certain wild animal species or potentially
pathogenic organism.
Providing training for students performing the trapping
or handling of wild animal species where zoonotic
diseases are of concern.
Inspecting and providing consultative services for
student machine shops, theater operations and shops,
art studios, the Foundry, and many others.

Facilities Services
Services provided by OSH in support of Facilities Services
cover a broad array of programs including:
 Training staff on aerial lifts, asbestos, lead, confined
spaces, fall protection, first aid/CPR, ladder safety,
powered
industrial
trucks,
electrical
safety,
lockout/tagout, machinery and machine guarding, use of
flammable liquids and fire extinguishers, scaffolding,
hand and power tools, personal protective equipment,
powered industrial trucks, compressed gas cylinders/
welding safety and hot work.
 Ergonomic assessments of office and manual handling
operations.
 Medical surveillance for persons who work with asbestos
or lead, wear a respirator, or are exposed to noise above
legal limits. Respiratory fit testing and training are
provided when required. Annual hearing tests are
provided where noise exposures exceed legal limits, and
training is provided on the proper usage of hearing
protection.
 Noise dosimetry and similar industrial hygiene surveys
are performed when suspect exposures are identified.
 Develop policies and procedures where standard OSHA
requirements cannot be met.
 Providing technical assistance and guidance on
regulatory compliance issues.
 Perform compliance audits and inspections.

General Workplace Settings
Personnel working in offices, libraries, and other non‐
laboratory environments are provided support primarily
related to ergonomics, fire safety and general safety issues.
The OHS staff also assists and collaborates with other
departments, such as Human Resources and Risk
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Management, in the development of University guidelines
and policies which have health and safety impacts, such as
minors in the workplace, golf cart usage, and non‐smoking
policies. Examples of common services include:
 Ergonomics consultation and training.
 Fire safety inspections and fire drills.
 Evaluation of occupant loads in assembly areas.
 Evaluating miscellaneous health and safety concerns
related to renovation and construction projects.
 Accident investigations.
 Review of all construction and renovation plans for
safety compliance issues.

Veterinary Teaching Hospital
Services provided by OSH in support of the veterinary and
medical teaching hospitals include the following:
 Training affected staff on powered industrial trucks,
electrical safety, hand and power tools, personal
protective equipment, and tractor safety.
 Ergonomic consultations and training.
 Medical surveillance and vaccination services are
provided where required.
 Respiratory fit testing and training are provided when
warranted.
 Noise dosimetry is performed in suspect high‐noise
areas. Annual hearing tests are provided where noise
exposures exceed legal limits, and training is provided on
the proper usage of hearing protection.
 Compliance and medical services essential to the CVM
maintaining AAALAC accreditation.

Research Operations
OSH provides comprehensive health and safety support to
research personnel in the areas of electrical safety,
mechanical hazards, fire safety, laser safety, robotics, high
power or high pressure apparatus, engineering controls,
compliance assistance, ergonomics, hazardous materials
management, new construction evaluations, and laboratory
safety. Examples of common services include:
 Medical surveillance and related services for special
exposure hazards including field research and work with
pathogenic organisms.
 Development of written programs, guidance and training
on specialized, non‐chemical or biological research
hazards.
 Prestart‐up consultations on laser hazard controls, and
periodic evaluations of systems, operations and controls.
 Evaluation of high‐power magnetic field hazards and
controls.
 Maintenance of a university‐wide chemical use database
that is shared with first responders and that is used to
evaluate code compliance with chemical quantity limits.
 Protocol reviews, assistance with hazard assessments,
consultations on high‐hazard research processes (e.g.,
high power, high pressure, mechanical hazards, and
robotics), and provide guidance on equipment layout
and shop usage policies.
 Periodic compliance inspections of all covered
operations.
 Performing pre‐fire prevention planning with first
responders for all research buildings and operations.
 Reviewing all new construction and renovation project
plans for code and safety compliance.

Housing and Residence Life
OSH supports Residential Life by facilitating fire code
compliance through outreach and training, coordinating
inspections and fire drills, and by reviewing all new
construction and renovation plans. Personnel in Dining
Services are provided training, noise and ergonomic
evaluations, and safety risk assessments. Examples of
common services include:
 Performing noise dosimetry in suspect high noise areas,
and providing hearing conservation and other medical
surveillance services for exposed employees.
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Reviewing dining/food preparation areas for ergonomic
hazards.
Performing or coordinating annual or periodic
compliance inspections by OSH and/or the State Fire
Marshal.
Coordinating fire drills in residence halls at the start of
each semester, and in dining halls on a quarterly basis.
Providing programmatic guidance and training for
maintenance personnel for all safety hazard exposures.
Performing outreach to residents on common fire safety
hazards and code violations, and providing training for
residential advisors.
Provide annual training on bloodborne pathogens,
electrical safety, fire safety, asbestos, lead and hazard
communication for housekeeping employees.

Auxiliaries and Centers
OSH provides compliance inspections and consultations for
many of the auxiliary operations (e.g., telecommunications,
computing) and Centers which represent a complex diversity
of work including impact studies, autonomous vehicle
research, tire research, theatre and performing arts,
turbomachinery and propulsion, construction safety and
many others.

Technical Services Provided
The OSH Group manages numerous programs and training that provide critical EHS services in support of the university mission.
In each case, OSH establishes the university compliance program that meets or exceeds regulatory requirements, continuously
monitors regulatory changes and best practice applications, develops and provides training, and performs audits of compliance.
These programs and trainings include:
 Aerial Lifts ‐ scissor, telescoping, articulating, or boom
 Hot Work
truck
 Ladder Safety
 Chainsaw Safety
 Laser Safety
 Confined Space Entry
 Lockout‐Tagout
 Contractor Safety
 Machine Shop Safety
 Electrical Safety – building trades
 Mobile Cranes
 Electrical Safety in Research
 Overhead Cranes
 Excavation Safety
 Personal Protective Equipment
 Fall Prevention
 Portable Fire Extinguishers
 Farm Safety
 Powered Industrial Trucks
 Fire Prevention
 Roadway Flagger and Work Zone Safety
 First Aid/CPR
 Scaffolding
 Flammable Liquids Safety
 Vehicle Safety
 Hand and Power Tools
 Welding, Cutting and Brazing
 Hearing Conservation
In addition to maintaining regulatory compliance programs and training, OSH provides direct services to the university
community. These services are broken into five main categories as follows.

Fire Safety
OSH serves as liaison to the Virginia State Fire Marshal (SFM).
In this capacity, we serve as intermediary between the SFM
and the university community for all inspections, track
compliance inspection findings, and monitor response
actions. In addition, OSH also:
 Performs fire safety inspections in all other classroom,
business, and athletic buildings;
 Evaluates occupant loads in classrooms and assembly
area;
 Monitors pyrotechnic events and performs tent and hot
work inspections;
 Conducts pre‐fire prevention planning with local
responders for all occupied buildings;
 Performs pre‐game and large assembly event fire
inspections and participates in pre‐planning for all major
events, including football, basketball, special concerts,
Ring Dance and others; and,
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Performs fire drills annually or quarterly where required,
and residence hall at the beginning of each semester.
Activities Performed During Calendar Year 2015
Fire drills performed
Residence Halls: 88
Academic: 109
100 buildings/6,120,000
Buildings/square feet
square feet
inspected (includes
reinspections)
Special events
> 20 events, representing 240
supported
hours
Consultations
52, representing more than
120 hours
Code Development/
160 hours
Modification
Renovation Project
122 projects, 140 hours
Reviews
Capital Projects
8 projects, 160 hours

Representatives from OSH monitor the code adoption
process, write code modification requests, request
compliance alternatives, and participate in the code
development process at the state and national level. OSH
also reviews all renovation and capital construction plans for
fire and safety issues, serves as top‐level screen on behalf of
EHS and makes referrals within EHS for review as needed.

recommendations made to reduce ergonomic risks.
Guidance materials are developed and outreach is
performed to the campus community. Sixty‐two clients
or client groups were provided formal evaluations during
2015 and 93 persons received ergonomics training.


Hearing Conservation: OSH provides noise monitoring
and evaluations, and provides guidance on ways to
eliminate or reduce noise exposure. Where exposures
are above legal limits, clients are enrolled in the hearing
conservation program. Nearly two hundred personal
reported exposures were evaluated during 2015, noise
monitoring was performed in 31 locations, and all five
dining halls were reviewed to identify high noise areas.
Audiogram results are evaluated yearly to identify trends
and client groups that may need further training or other
interventions.



Laser Safety: OSH maintains a progressive laser safety
program fully meeting the requirements of ANSI Z136. All
laser purchases must be approved by the Laser Safety
Officer (LSO), and all Class 3 or 4 laser systems must be
registered in the EHS Safety Management System.
Currently 92 Principal Investigators have registered 192
laser systems, and 93 laser installation inspections were
performed during 2015. In addition, 468 persons were
trained on safe laser usage by the LSO.



Nonionizing Radiation: The LSO also provides
monitoring and evaluations of hazards associated with
nonionizing radiation, including magnetic systems such
as MRI’s and light.

Occupational Safety
OSH serves as liaison to the Virginia Department of Labor and
Industry (DLI) – state OSHA. In this capacity, we serve as
intermediary between DLI and the university community for
all inspections, track compliance inspection findings, and
monitors and coordinates response actions.
In addition to facilitating inspections by DLI, OSH also
maintains over 20 OSHA compliance programs, evaluates and
implements best practice compliance when appropriate, and
develops all related trainings. OSH audits and inspects
agricultural operations, Dining Services and other auxiliaries,
student shops, physical‐hazard‐related research areas (e.g.,
robotics, electrical, mechanical), performs pre‐startup
planning with researchers, and consults extensively on
hazard controls. OSH also coordinates confined space rescue
planning and drills.
OSH provides extensive support for student‐focused
research and projects, and works closely with faculty advisors
to create project safety plans, establish training
requirements, and perform site safety audits.
Activities Performed During Calendar Year 2015
Inspections
164, representing >1,000
Performed
hours
Consultations
240, representing 640 hours
Accident Reviews
600, with 20 formal
investigations
Agency Liaison
12 inspections, 100 hours

Industrial Hygiene
The industrial hygiene services provided by OSH include
those which present physical health hazards. These services
include the following:


Ergonomics: Training is provided on workstation setup
and manual handling. Consultations are performed with
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Activities Performed During Calendar Year 2015
Noise Monitoring
31 locations
Laser Inspections
93 Locations
Ergonomics
62 Clients or Client Groups
Assessments

Occupational Health
The OSH Occupational Health Assurance Program (OHAP)
provides physical examinations, hearing tests, blood analysis,
and other medical services required by OSHA where
employees are exposed to certain regulated health hazards.
OHAP also provides vaccinations, titers, pulmonary function

Our Registered Nurse consults extensively with the Virginia
Department of Health and our Occupational Physician, and
works jointly with our Biosafety Group to provide services
required by the Institutional Biosafety Committee (IBC) and
the Institutional Animal Care and Use Committee (IACUC).
The services we provide are an essential component of the
on‐going AAALAC accreditation by the College of Veterinary
Medicine.
The services we provided during calendar year 2015 are
summarized below. More than 3,000 employees received
services through this program.
OHAP Service Provided
Hazard Assessment Form Review
Audiograms
Blood Chemistry
Blood Lead
Basic Metabolic Profile
Brucella Vaccinations or Titers
Complete Blood Chemistry
Physician Evaluation
Physical Examination
Flu Vaccinations
Francisella Vaccinations or Titers
Hepatitis A Vaccinations
Hepatitis B Vaccinations
Liver Function Tests
Pulmonary Function Tests
Tuberculosis Screening
Rabies, Initial Vaccinations
Rabies Titers
Select Agent Evaluations
Tetanus
Typhoid Vaccinations
Urinalysis
X‐ray Examinations

Number
1727
592
19
14
23
23
29
565
58
30
23
11
107
23
627
29
187
161
23
210
15
14
73

The following charts demonstrate the shift in the client base
receiving medical services from the administrative and
auxiliaries to the research and academic community. This
change is due to the following factors:


Stronger oversight by the IBC on compliance activities
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related to protocol approvals, including training and
medical services provided by EHS, and


Continued accreditation by AAALAC necessitates that
any person having contact with animals or animal tissue
participated in the university Occupational Health
Assurance Program.

Medical Services Clients
Number of Participatnts

tests and physician reviews in support of research and
related activities where employees are exposed to
pathogenic organisms including zoonotic diseases.
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Training Support and Development
Two members of OSH are dedicated to supporting training
development across all areas of EHS in addition to directly
supporting OSH training. In their role, they developed
‘branded’ EHS training guides and templates, assisted with
developing on‐line and in‐person training, and provided
technical support using related tools and software. During
2015 they provided training to EHS personnel on
instructional design and andragogy. All trainings currently on
Scholar are being moved to the EHS‐hosted training system
as a priority, with seven being moved during 2015. In‐person
group trainings were arranged for a large number of clients
including all trades in Facilities Services, Student Affairs
(housekeeping and dining services), CALS farm personnel, the
Inn and Conference Center, Chemistry, VBI, VTCRI and VTTI.
Activities Performed During Calendar Year 2015
Training Development in
7 Classes
Captivate
Major Training Revisions
2 Classes
In‐person Classes Conducted
40 Classes for 7,331
Students

OSHG Personnel
OHS Programs are supported by qualified technical staff, of
which most are cross‐trained in multiple program areas. The
technical and educational background of the group is
extremely strong, consisting of: one Professional Engineer,
two Certified Safety Professionals, two Certified Industrial
Hygienists, one Certified Occupational Health Nurse with
specialty in Infection Prevention, one Licensed Practical
Nurse, two Certified Fire Inspectors, one Certified Fire
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Official, and two
Conservationists.

Certified

Occupational

Hearing

OSHG Challenges
Expanding Research Enterprise. During the past decade,
Virginia Tech has experienced significant growth in grant
funded research in the engineering disciplines, biological and
biomedical research, which directly impact the services
requested of OSH. In addition, the growth in undergraduate
student research, expansion of international research
projects, proliferation of student projects (e.g., Warelab,
Design‐Build), and expansion of the campus infrastructure
and the number of buildings all place significant demands on
our services. The expansion of cross‐disciplinary research
complicates our inspections, and because researchers may
be working outside their area of expertise we have also seen
a commensurate increase in requests for consultations by
our clients. As a result, EHS has had to move towards a
staggered inspection schedule, with lower risk areas being
inspected at up to a five year frequency. The risk, however, is
that research and activities are not static, and what was a
low‐risk enterprise may become high‐risk in the interim.
There are also many hazard exposures that OSH has not yet
addressed because their scope exceeds our current capacity.
Included in these are: safety in theater and performing arts;
robotics; 3‐D printing using exotic materials (such as molten
glass); interfacing with teaching faculty to assist with
implementing risk evaluations and hazard controls into
curricula and class projects; and, evaluating best practices for
implementation in lieu of strict regulatory compliance.
University Growth. Under the leadership of our new
President, Dr. Timothy Sands, we will see an expansion of
undergraduate enrollment of about 5,000 over 4 years, with
a corresponding increase in graduate research.
Commensurate with the growth in the student body, there
will also need to be additional research buildings, residence
halls, dining hall and other facilities constructed to support
this growth. Each of these factors will strain our existing
personnel resources and increase our risk exposure.
Regulatory Compliance. During the past five years, the State
Fire Marshal (SFM) has had an on‐going presence on campus,
with an increasing number of citations being issued each
year. As a result, the administration is seeking to establish its
own Fire Official position on campus to perform these

inspections. With this authority, however, there will also
need to be a recognition that when problems are identified
there must be funds allocated to correct them. There will also
need to be sufficient personnel resources allocated to
support this expanded scope of operation.

services program with our Occupational Physician. Both
initiatives involve one‐time costs that may require additional
funding.

Under the current model, neither the SFM nor Virginia DLI
can assign monetary penalties. However, there are
indications that VOSH may change this practice. Given the
history of their inspections on campus, the university should
expect to receive substantial monetary fines and penalties if
similar violations are identified in the future.

The OSH group within EHS lacks critical personnel and
financial resources needed to accomplish its current mission
without consideration for the university’s projected growth.
At a minimum, one safety compliance inspector, one fire
safety inspector, and one additional training position are
needed to meet our current demand and provide responsible
coverage of our existing operations, and additional personnel
will be needed as the campus continues to grow.

Training. The number of persons attending EHS trainings
have nearly quadrupled in five years, and this trend is
expected to continue as more students are tasked with
attending EHS trainings as a part of class projects, research,
and within curriculums. We are seeing a commensurate
increase in training by faculty and staff in academic and
research areas as EHS performs outreach on university
compliance expectations. Since much of this training must be
renewed on some frequency, the challenge is to keep training
current with regulatory changes, and to refresh content on a
routine schedule. EHS also recognizes the need to provide
our training in accessible format both for those with
disabilities as well as persons for whom English is a second
language. To meet these needs, EHS will need to, over time,
add subtitles and audio to each of our on‐line trainings.
Finally, while our current training offerings may meet
regulatory requirements, there is a broad array of guidance
materials and trainings that need to be developed to address
the array of hazard exposures that exist in a university
teaching and research environment.
Health Assurance Program. The number of persons
participating in our Occupational Health Assurance Program
has grown consistently over the past two decades, and we
experienced a large period of growth as new persons were
enrolled in support of CVM’s AAALAC accreditation initiative.
If the AAALAC accreditation is expanded university wide, we
would expect to experience a similarly large period of
growth. To better accommodate our clients, and minimize
the admininstrative time required to schedule and provide
services for our clients, we strongly desire to bring the
vaccination program in‐house and to co‐locate our medical
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Program Needs

Similarly, our operational budgets are inadequate to support
the needs of the division. Licensed professionals are required
to participate in continuing education to maintain licensure,
and professional development is critical to continued skills
development and networking. We currently lack the funds
needed to support these vital activities.

Laboratory Safety Group
The Laboratory Safety Group (LSG) supports the education and research mission of the
University by assisting research and teaching laboratories, shops, farms and facilities with
compliance issues concerning safe work practices, hazardous materials and environmental
compliance.

Supports these University
Operations
Research Division
Facilities Services
Hospital and Clinics
Research Laboratories
Carilion Research Center
Agricultural Research Extension
Centers
Off Site locations (outside
Blacksburg town limits)

Technical Services
Provided
Laboratory safety/chemical
hygiene
Hazardous materials
management
Environmental compliance
oversight
Nanomaterials
Fume hood testing
Safety shower and eyewash
inspections
Radioactive material safety
Nuclear medicine safety
X‐ray safety

Business Drivers
Assurance of a safe and healthful
work environment
Institutional regulatory
compliance
Financial loss control including
workers’ compensation,
regulatory penalty, legal liabilities
and potential funding losses



Primary Client Groups Supported
LSG supports faculty, staff and students working in research laboratories and clinical areas, academic teaching
classrooms, auxiliaries, facilities service operations, dining services, and Housing and Residence Life. Support is
provided to university operations performed both on‐campus as well as throughout the Commonwealth.
LSG works closely with the university’s Environmental Health and Safety Committee and Chemical Safety
Committee as well as faculty, staff, and students to achieve compliance and minimize risk and liability. LSG
establishes compliance programs and trainings to meet both university requirements as well as regulatory
authorities including the Virginia Department of Labor and Industry (state OSHA), Department of Environmental
Quality, Virginia Department of Health, and the Nuclear Regulatory Commission, as well as the surrounding
county, Town of Blacksburg, and regional water authorities.
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Technical Services Provided
Laboratory Safety/Chemical Hygiene
Plan
LSG provides assistance to laboratories to ensure proper
chemical hygiene and safe chemical handling/use practices
are followed during education and research in laboratories.
This includes but is not limited to the following:




Development of a University‐wide OSHA‐required
Chemical Hygiene Plan providing procedures for
handling, working with and storing hazardous chemicals
in laboratories.
Provide a lab‐specific template to facilitate hazard
assessment, training, hazard communication, and safety
data sheet management by lab personnel.



Review and update the plan and plan templates
annually.



Develop and provide laboratory safety training and
maintain records of training.



Review of high‐risk project‐
specific standard operating
procedures as requested.



Provide assistance with
selection of personal protec‐
tive equipment, container
materials and laboratory
refrigerators.

The EHS Chemical
Hygiene Officer
serves the VTCRI
2 full days per
week!
equipment

such

as



Perform routine inspections and establish good personal
hygiene expectations in laboratories.



Investigate
exposures.

laboratory

accidents

and

chemical

Activities Performed During Calendar Year 2015
Laboratory Spaces Inspected
303
Square feet inspected
631,668 square feet
Consultations
52, representing more
than 120 hours
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Intervene as needed to facilitate uncluttered workspaces
and lab chemical cleanouts.



Support emergency preparedness for laboratory spaces.

Hazardous Materials Management
The Hazardous Materials Management program assures the
safe collection, storage, and disposal of hazardous materials,
regulated medical waste, radiological waste, and electronic
waste in compliance with local, state and federal regulations.


Electronic Service Requests. User friendly on‐line system
for use by waste generators in preparing a compliant
chemical waste label and requesting waste pickup.



Waste Accumulation Containers. A variety of regulatory
compliant containers are provided to waste generators
for both radiological and chemical hazardous waste.

Data from EHS Safety Management System
(SMS)



Waste Transportation ‐ environmentally protective and
safe movement of all wastes from generating locations
to the Hazardous Materials Management Facility (MMF).



Lab Cleanout Services ‐ designed to be a cost effective
and convenient methodology for disposal of large
quantities of wastes generated as a result of renovations
and moves.



Construction and Mixed Wastes ‐ monitoring on‐
campus accumulation of construction and mixed
radiological and chemical wastes to ensure time limits
are not exceeded.
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Interim Chemical Waste Storage ‐ temporary storage of
chemical wastes at the MMF for less than 90 days.



On‐Site Decay of Radioactive Waste ‐ maintaining and
operating a building at the ESF facility to hold short half‐
life materials, such as P‐32 wastes, for decay until they
are no longer radioactive.



Universal Waste Management ‐ EHS manages
fluorescent tubes and a variety of Universal wastes for
shops and other non‐lab generators



Off‐Site Disposal of Hazardous Wastes ‐ EHS packages
and ships all hazardous wastes for final disposal at
environmentally protective disposal facilities located in a
variety of U.S. locations.



Environmental, Health and Safety Inspections of
Disposal Sites – EHS reviews the operations and
compliance of waste disposal contractors to ensure that
long‐term liability to the University is minimized.



Hazardous Material Spill Response‐ by maintaining a
small group of trained HazMat response technicians, EHS

spills and releases of chemical, biological and radiological
materials.


Regulated Medical Waste‐ Human tissues, blood or
items contaminated with human blood are required to
be handled and disposed of as RMW. These potentially
infectious substances, including cultures and plates,
pipettes, needles, intentionally infected lab animals and
their bedding. All disposal of RMW is coordinated by EHS.
All disposal and packaging materials are supplied to the
university community free of charge.

Types of Waste Managed in 2015
Characterized Waste
2%
Flammable Corrosive
5%

Oxidizer
<1%
Other (Varies)
<1%

Toxic

Corrosive
7%

Flammable
Corrosive

Flammable
21%

Toxic
65%

Flammable
Corrosive
Characterized
Waste
Oxidizer
Other (Varies)

Data
from
(VTManagement
EHS Safety System
Management
Data
from
EHSSMS
Safety
(SMS)
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Weight in Tons

Regulated Medical Waste Managed by Virginia Tech
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Fume Hoods

Nanomaterials
Nanomaterials are used in variety of research applications
such medical applications involving microscopy imaging;
electronic devices; energy storage devices; fuel production;
and fundamental physics and materials science research.

Virginia Tech currently has over 1200 fume hoods. EHS is
available to assist departments with chemical fume hood
safety. Properly functioning and located chemical fume
hoods are critical engineering controls for many laboratories.
Assistance includes:

EHS has established guidelines to ensure effective control of
the use, handling, storage, disposal, and engineering of
nanomaterials in laboratories. Our Nanomaterials Risk Level
Management (NRLM) System is a control‐banding tool used
by researchers to assess the potential hazard exposure for
the particular project. Based on the information entered,
EHS will assist researchers with identifying appropriate
hazard controls or, if necessary, personal protective
equipment such as respirators to reduce the hazard
exposure.



Providing guidance prior to purchasing, installing, or
moving a fume hood.



Annual certification of fume hoods.



Tag out of chemical fume hoods when required flow
rates cannot be achieved or other repairs are needed.

During CY 2016 the NRLM will be integrated into the EHS
Safety Management System
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Off‐Site Services
EHS provides services to twelve off‐site agricultural research
centers including: Eastern Shore, Hampton Roads, Virginia
Seafood, Eastern Virginia, Tidewater, Southern Piedmont,

Orange CSES center, Reynolds Homestead, Southwest VA,
Shenandoah Valley, Alson H Smith, Middleburg MARE center.


Lab inspections, including fume hood testing and shower
testing where applicable



Lab paperwork, training, protocol reviews and oversight
of safety training.



Lab chemical and farm
management inspections



Pesticide storage and management, as well as reviewing
paperwork to ensure inventory management. Proper
signage and posting of pesticide spray areas in season, as
well as proper use of personal protective equipment.





chemical

storage

and

Oversight and signature of record for vendors’ hazardous
waste disposal annually from all the agricultural research
centers, and up to quarterly from HAREC.
Biosafety inspections and facility review for off‐site
Biosafety level 2 labs to ensure proper postings, facility
requirements, autoclave use and management, and up
to date protocols and paperwork.

EHS provides services to five Graduate research centers
including: Occoquan Watershed Monitoring labs, Alexandria
Graduate Center, Arlington Graduate Center, Falls Church
Graduate center and Equine Medical Center (EMC)


Hazardous waste disposal for the 180 day storage facility
at Occoquan, and annual waste disposals at EMC and the
MARE center.



Lab inspections including fume hood inspections at
Occoquan, MAREC and Equine Medical Center



Shop inspections at all of the NOVA research centers and
EMC



Process inspections, including a review of sampling and
potential confined space entry on the Occoquan
reservoir.



Training and/or oversight of training for chemical,
radiological and occupational health concerns for
Graduate research centers.



Oversight of the respiratory protection program off‐site,
including spirometry/pulmonary function testing and
records management as well as respirator fit testing.
Ensuring proper use and management of personal
protective equipment.



Farm safety, equipment inspections, and process safety
inspections



Fire and life safety inspections, shop inspections,
electrical safety.





Fire and life safety, electrical safety and awareness at all
of the facilities.

Ensuring that personnel are trained on existing hazards
according to their job descriptions.





Perform radiation safety inspections at EMC as well as
radiation survey instrument calibrations on site.

Oversight of the respiratory protection program off‐site,
including spirometry/pulmonary function testing and
records management as well as respirator fit testing.



Main point of contact for all EHS concerns for the
Graduate research centers and EMC



Industrial Hygiene investigations where required.





Review new procedures and protocols upon request for
safety concerns.

Off site visits to ARECs and the Northern Virginia
research and graduate centers account for 12‐14 weeks
and 3000‐4000 miles of travel annually.



Attend and present current safety issues to the AREC
managers, farm managers and staff at their annual
meetings.



Training and/or oversight of training for chemical,
radiological and occupational health concerns for ARECs.



Main point of contact and information source for all EHS
and safety concerns for the ARECs.
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Off‐Site Services Challenges


Chemical waste generated from Virginia Tech research
grants operating at private facilities, specifically the
Oyster seed and Clam seed facilities surrounding the
Chesapeake Bay. Waste removed from these facilities
took a total of 4 days and 1600 miles of travel.



Hampton Roads Aerospace research center, a
multidisciplinary, multi‐research agency facility with
several thousand square feet devoted to research
populated by research universities from Virginia,
Maryland and North Carolina. Review of VIRGINIA TECH
spaces in this facility.



Extension centers not associated with ARECs. While the
Off Site Safety Coordinator position has not directly
addressed these facilities on a case by case basis, EHS
does provide some services to these sites upon request,
such as recent indoor air quality and mold investigations.



The Institute for Advanced Learning and Research, while
not owned by Virginia Tech, has a presence of Virginia
Tech researchers on site, and our office does respond to
their research and safety concerns upon request as well
as doing periodic reviews of the facilities.

Environmental Compliance Oversight
Compliance Order Management
In 2010, Virginia Tech entered into a consent order with the
Environmental Protection Agency (EPA) in order to address
an unresolved environmental issue (groundwater
contamination at the former Cowgill Hall waste Site). As part
of the consent order, Virginia Tech provided information to
EPA on current management and past remedial activities for
21 solid waste management units (SWMUs) and 8 areas of
concern (AOCs). Of the 29 total sites, all but one (the fuel oil
tanks at the Central Steam Plant) have been addressed to
EPA’s satisfaction. The fuel oil tanks are scheduled to be
removed in 2016. EHS has managed all aspects of the
university’s management of all consent order activities.
Accomplishments in 2015 include the submittal of four
quarterly reports and the review of and response to the
suggested remedy report.
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Greenhouse Gas Inventory
Virginia Tech is required to prepare and submit to EPA
annually a calculation of greenhouse gas (GHG) emissions.
These calculations are prepared from records of fuel use at
the Central Steam Plant, natural gas use on campus, and fuel
use in the emergency generators located on campus. EHS
prepares and submits this report on behalf of the university.
Accomplishments in 2015 include the preparation and
submittal of the 2015 GHG inventory report.

Air Permit Compliance
Virginia Tech is a major source of air
emissions and holds a Title V Air
Operating Permit (Registration
20124) issued by the Virginia
Department of Environmental
Quality (VDEQ).
EHS
assists
with
permit
development, report preparation
and submittals, testing activities,
and other compliance tasks
associated with this permit.
EHS prepares and submits permit
applications
for
emergency
generators and other emission sources that require
operating permits and also consults with departments on
possible permit requirements prior to equipment purchase
and installation.
Accomplishments in 2015 include the review and submittal
of the 2015 Relative Accuracy Test Audit (RATA) report, the
review and submittal of the 2015 Maximum Achievable
Control Technology (MACT) report, the review and submittal
of four quarterly Title V emissions compliance reports, review
and submittal of the 2015 RATA and MACT test procedure
reports, and consultations with consultants and Facility
Operations on MACT compliance strategies.

Petroleum Storage Management
EHS manages all petroleum storage tanks installations and
removals, including any required remedial activities
associated with tank leaks or spills. EHS assists tank owners

with the preparation of spill plans and inspections required
of tank owners. EHS responds to petroleum spills to assist
with cleanup efforts and manages regulatory reporting of
spills.

led to the discovery that a portion of the floor drains in the
North Chiller Plant discharge directly into the storm sewer
system which leads to Stroubles Creek. Plans are underway
to further investigate and resolve this issue in 2016.

EHS manages the quarterly monitoring of the power plant
petroleum tanks associated with the 2002 release.

Contaminated Soils Management

Accomplishments in 2015 include responding to a number of
minor spills. No tank removals or remedial activities were
required in 2015. Four quarterly monitoring reports for the
power plant tanks were reviewed and submitted. EHS is
involved with developing the plans for the removal and
replacements of the power plants tanks as well as any
possible remedial activities associated with the removal.

Landfill Post Closure Care Management
Virginia Tech operated a sanitary landfill (DEQ permit SW109)
which ceased operations and was closed in 1993. Facilities
Operations operated the landfill and continues to have
operational responsibility. In 1999, Facilities Operations
requested that EHS assist with managing post closure care
responsibilities.
Leachate (liquid that seeps through the landfill mass) is
collected and discharged to the Town of Blacksburg’s sewer
system through a permit issued by the town. The discharge
permit has testing and reporting requirements which were
not being met. EHS, in conjunction with their landfill
consultant, designed and installed a cost effective treatment
system that allows the permit requirements to be met. EHS
maintains the treatment system and manages all
requirements associated with this permit.
Accomplishments in 2015 include weekly monitoring of the
system, quarterly reporting to the Town of Blacksburg, and
the replacement of treatment system components as
necessary. EHS also reviewed and submitted two semi‐
annual groundwater monitoring and four quarterly landfill
gas monitoring reports. DEQ conducts an annual inspection
of the landfill and EHS responds to the inspection findings.

Unpermitted Discharge Investigations
EHS, in conjunction with Site and Infrastructure Development
(SID), investigates unpermitted discharges on campus, mainly
to Stroubles Creek and the Duck Pond. Several investigations
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During the construction of Davidson Hall in 2012, soil
sampling around the site found low levels of contamination.
Further investigations and negotiations with DEQ
determined the best method to manage these materials was
to remove them from the site and transport them to the local
sanitary landfill where they were used as alternate daily
cover. Over 5,000 tons of soils were removed from the site
and taken to the landfill at a reported cost of $130,000.
Kentland Farms is the university’s farm located
approximately 15 miles from main campus. Kentland Farms
is home to crop research and production areas, Dining
Services crop production area, orchard and farm animal
research areas, and, recently, the new Dairy Facility. Located
across the river from Kentland Farms is the Radford Army
Ammunition Plant (RAAP). As part of RAAPs operations,
waste propellants are burned in open burn pits. EHS
addressed community concerns about possible effects of
these activities on Kentland Farm operations with the
CDC/Agency for Toxic Substances and Disease Registry.

Special Projects
Dining Services collects compostable materials and sends
them to a composting operation. In 2015, this composting
operation went out of business. A project team of members
of Dining Services, Facility Operations, the Office of
University Planning, and EHS were assembled to investigate
alternative composting options. With the assistance of a
consultant, a composting feasibility study was funded and
performed. EHS was asked by the project team to manage
the effort.
Accomplishments in 2015 include successfully conducting the
feasibility study which recommended all composting
materials be taken to another merchant composter while
long term options are evaluated.

Radiation Safety Group
The Radiation Safety Group (RSG) supports the education and research mission of the
University by assisting research and teaching laboratories and support facilities with
compliance issues related to the safe receipt, storage and use of radioactive materials and
radiation‐emitting devices.

Supports these University
Operations

Technical Services
Provided

Business Drivers

Research Division
Facilities Services
Hospital and Clinics
Research Laboratories
Carilion Research Center
Agricultural Research Extension
Centers
Off Site locations (outside
Blacksburg town limits)

Compliance inspections and
assessments
Emergency response
End‐user training
Exposures monitoring
Hazardous materials
management
Materials shipping and receiving
Nuclear medicine safety
Radioactive material safety
X‐ray safety

Assurance of a safe and healthful
work environment
Institutional regulatory
compliance
Financial loss control including
workers’ compensation,
regulatory penalty, legal liabilities
and potential funding losses



Primary Client Groups Supported
The Radiation Safety Group is responsible for ensuring the safe use of radioactive materials and radiation
producing equipment at all Virginia Tech facilities including off‐site facilities such as the Equine Medical Center
and the Virginia Tech/Carilion Research Institute (VTCRI). The RSG maintains the university license for the
possession and use of radioactive materials, authorizes the use of all sources of ionizing radiation, performs
compliance inspections and exposure monitoring, receives and ships all radioactive materials, and provides
training for all end‐users.

26 | P a g e

Technical Services Provided
Licensing and Registration
The Radiation Safety Group is responsible for maintaining
current the radioactive materials license issued by the
Virginia Department of Health, Office of Radiological Health
(VDH). The license permits the possession and use of
radioactive material in research and Veterinary Medicine
clinical activities. The Radiation Safety Officer (RSO) is
responsible for amending the license to accommodate
changes in usage and/or regulations, and for submitting
applications for timely renewal of the license next due in
2019.

corrective actions, and prepares formal responses to
correspondence (including citations) from the inspectors.
In 2015 VDH inspected generally licensed radioactive sources
and found no deficiencies.

Additionally, Radiation Safety registers all machines that
produce x‐rays, e.g., diagnostic units in Vet Med, analytical
and cabinet systems in the life sciences and the College of
Engineering, and miscellaneous systems such as electron
microscopes in the life sciences. All of these machines are
registered with VDH.
Also, Radiation Safety must furnish, obtain, and maintain
copies of licenses from other institutions when materials are
obtained from, or shipped to, off‐campus locations.
In 2015 one amendment to the Virginia license was
requested and granted. A number of new x‐ray producing
machines were registered with VDH.

Regulatory Affairs
Radiation Safety advises the senior management on issues
related to regulations that control the use of sources of
radiation, both machines and radioactive materials. The
regulations governing use of radioactive materials are
detailed and specific. Radiation Safety is responsible for
management of issues and resources related to regulatory
controls of radiation.
Radiation Safety also coordinates compliance inspection
activities when agencies conduct inspections. Radiation
Safety staff accompany inspectors. The RSO investigates
issues raised by inspectors, develops and implements

27 | P a g e

Authorizations (Internal Licenses)
The use of any source of ionizing radiation, either machine or
radioactive material, must be reviewed in accordance with
procedures established by the Radiation Safety Committee
(RSC). The RSO receives initial applications from Principal
Investigators (PI). The RSO reviews the application, makes a
site visit, and meets with the PI or designated laboratory staff
members. The RSO then prepares a written hazard
evaluation, enumerating hazards, safety considerations, and
procedural requirements. The review may include design of

shielding and specification of warning systems and access
controls.
Finally, the RSC reviews the application and hazards
evaluation and approves (or rejects) the proposed use. This
approval may be done at a formal meeting or by
simultaneously circulating the documents by email to the
members. (Any member reviewing a circulated document
may request a formal meeting of the RSC.)
This same process is used for review of new protocols
submitted by PIs.
The RSO also reviews animal use protocols submitted to the
Institutional Animal Care and Use Committee (IACUC) to
ensure all uses are occurring under a legitimate internal
license.
In 2015 one new radioactive material laboratory was
approved, four new protocols were approved, and ten IACUC
protocols were approved.

Exposure Monitoring
Dosimetry
Regulations require monitoring of personnel external
exposures and prescribe an extensive record maintenance
system. Radiation Safety coordinates acquisition and
assignment of approximately 1000 whole body badges and
extremity dosimeters furnished quarterly (including twelve
monthly badges) by accredited suppliers.
Radiation Safety maintains required records of exposure and
furnishes exposure information to present and former
employees/students. The RSO reviews all results and
investigates lost dosimeters and exposures over 10% of the
regulatory limits as established by the RSC.
Exposures over regulatory limits must be reported in writing
to VDH and to the person exposed. Such reports usually
involve detailed investigations of the circumstances of the
exposure. Expunging spurious exposures from records also
requires careful review and justification by the RSO.
In 2015, twelve individuals received exposures over 100
mrem and the highest exposure was 290 mrem. These
exposures were less than 10% of the regulatory limits.
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Thyroid Monitoring and Bioassay Program
Radioactive material licenses require that personnel who
perform labeling experiments using radioiodine or who use
specified large quantities of other volatile radioactive
materials have assays to evaluate the deposition of
radioactive materials in their bodies. The thyroid assay
program performs counts on all persons identified as using
specified quantities in a given week.
The thyroid counter is periodically calibrated against National
Institute for Standards and Technology (NIST) prepared
standards. Records of iodine users are maintained.
Other bioassays, such as urine monitoring, are performed as
circumstances arise; either triggered upon receipt of larger
activities or after spills or releases. These analyses are
completed by an accredited company.
In 2015, 62 thyroid scans were performed with no uptake
being detected. No other bioassays were required to be
completed.

Contamination Surveys and Response
Laboratory Surveys and Oversight
Regulations and the license require that Radiation Safety
staff perform periodic radiation surveys and inspections of
areas where radioactive materials are used. VDH requires
inspection of diagnostic x‐ray producing machines for a
variety of safety items and stipulate the frequency (e.g.,
yearly or every 3 years). A consultant to the university
conducts these inspections. VDH also requires surveys and
inspections of analytical, cabinet and miscellaneous x‐ray
producing machines. Measurements and inspections are
done at the time of installation and thereafter annually (five
year frequencies apply to some machines), after machines
are relocated, or after changes in major components. For
labs where radioisotopes are used, inspection frequencies
vary from 6 – 12 months. The surveys include measurements
of radiation and contamination levels in the labs and
inspections for proper posting and labeling. Hazardous
conditions and compliance issues are noted and reported to
the lab occupants. Examples of possible action items include:
excessive radiation levels, indicating a need for shielding;

contamination exceeding limits, requiring decontamination;
food or drink in radioactive work areas which must be
removed; lack of proper security of radioactive materials,
requiring immediate correction; radioactivity in general
trash, requiring immediate removal and further
investigation. Radiation Safety staff are responsible for
follow up on major and repeat problems to assure timely
correction. Enforcement action policies are defined by the
Radioactive Material Program document. These range from
“warnings” to formal “notices” to the PI, requiring written
response to the RSC. Subsequent steps if the problems
remain uncorrected suspension or termination of the PI’s use
privileges. The latter actions require committee actions and
are subject to appeal procedures.
In 2015, 44 radioactive material laboratory inspections were
conducted; 6 labs had contamination findings that were
subsequently decontaminated but there were no other
significant issues.
Ninety‐eight x‐ray machines were
inspected and there were no significant issues.

Presently there are approximately 30 sources that require
testing and about 60 total sources in the accountability
records.
In 2015, 48 leak tests were conducted and no leakage was
detected.

Emergency Response
Radiation Safety maintains a twenty‐four hour emergency
response capability for spills and incidents involving
radioactivity and radiation exposure.
Responses are
infrequent and may involve spills, losses, or releases of
material. The RSO must report certain levels of incidents to
VDH.
In 2015, there were two spills but only one required a
Radiation Safety staff response.

Instrument Calibration
All survey meters used to measure radiation exposure levels
or contamination must be calibrated at least annually.
Radiation Safety staff calibrate and return approximately 100
instruments to labs each year. Some meters are calibrated
against NIST traceable sources to ensure instruments used
for radiation levels read correctly, within + 10% of correct
readings. Two points on each scale are checked during the
calibration. The rest of the instruments are electronically
calibrated on two points for each scale to ensure the
instrument reads within + 10% of the true value. All
instruments have efficiency determinations done for various
NIST traceable sources appropriate to the type of radioactive
material (specified radioisotopes).
In 2015, 100 instruments were calibrated.

Sealed Source Leak Tests
Regulations require the testing for leakage (or inventoried if
not in use) semiannually those radioactive sources that are in
sealed forms (metal or plastic capsules) to prevent leakage of
radioactive material. Radiation safety staff (using a cotton
swab) wipe the source surface or potential exit area for
contamination if the source is not accessible. The swab is
counted in a calibrated radiation analysis system (liquid
scintillation counter) and the results indicate if there is
radioactive leakage. Sources found to be leaking are
immediately withdrawn from service and reported to VDH.
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Radioactive Delivery and Shipping
Deliveries
All radioactive material shipments (except the daily
diagnostic shipments for the Equine Medical Center in
Leesburg and the occasional shipments for VTCRI in Roanoke)
are received at the Materials Management Facility located at
725 Research Center Drive. All packages are monitored for
radiation levels and surface contamination. The receipts are
entered into a database. About 80% of the receipts are for

the Vet School’s nuclear medicine program while the rest are
for laboratory uses. Once inspected, packages are delivered
directly to the lab or area where the material will be used.
In 2015, 285 packages were received and processed.

Shipments
The complexity of transport regulations (involving several
agencies) and the license conditions require Radiation Safety
to make all shipments of radioactive materials. Although
there are relatively few shipments, Radiation Safety staff
must undergo appropriate training in Department of
Transportation (DOT) regulations and International Air
Transport Association (IATA) guidelines to be able to certify
the shipments. The RSO contacts prospective recipients and
ensures that the university obtains and retains copies of
licenses as required by the regulations.
In 2015, approximately 10 shipments were made.

Training
State regulations mandate that all persons exposed to
radiation receive appropriate training to recognized hazards
and risks and understand how to control exposures. The level
of training ranges from brief discussions to several hour
classroom discussions that include study of material prior to
the class (e.g., 30 minute awareness training, on‐line classes,
3 hour classroom sessions). Each of these efforts require
preparation of the materials.
In 2015, 552 individuals completed various radiation safety
training classes.
During 2015, two radiation safety courses were moved off of
Scholar to the EHS training management system. The
remaining nine trainings will be moved by the end of calendar
year 2016.
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Activities Performed During Calendar Year 2015
Radiation exposure badges
1,000
processed
Thyroid scans
62
Radioactive materials
44
laboratory inspections
X‐ray machines inspected
98
Sealed source leak tests
48
performed
Survey instrument calibrations 100
Radioactive packages received 285
and processed
Radioactive material
10
shipments
Radiation safety training
552 persons

Biosafety Group
The Biosafety Group (BSG) supports the education and research mission of the University by
assisting research and teaching laboratories and support facilities with compliance issues
related to the safe receipt, storage and use of biological agents, select agents, rDNA,
infectious agents, select agents and toxins.

Supports these University
Operations

Technical Services
Provided

Business Drivers

Researchers
Lab
Field
Animal Handlers/Vivarium Staff
Non‐researchers
Facilities Service Operations
Construction/Renovation
Student Affairs
Rec Sports/Athletics
VTPD/VTRS
Adult Day Services/Childcare
Services
General Workplace Settings

General Biosafety
BSL‐1/BSL‐2/BSL‐3 Labs
ABSL‐1/ABSL‐2/ABSL‐3 Labs
ACL‐1/ACL‐2 Labs
Select Agents and Toxins Oversight
Lab commissioning and moves
Biosecurity Oversight
Institutional Oversight Committees (IBC
and IACUC)
Institutional Review Entity (IRE)
Research/Teaching Protocol Review (IBC
and IACUC)
Inspections
Incident Review and Reporting
Regulatory Reporting
Biosafety Manuals Maintenance
Exposure Control Plan Maintenance
Infection Prevention
Indoor Air Quality for Biological Hazards
Biohazardous Materials Shipping
Specialized Training
Containment equipment and work
practices consultations
New construction and renovation plans
review

Assurance of a safe and
healthful work
environment
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Institutional regulatory
compliance
Financial loss control
including workers’
compensation,
regulatory penalty, legal
liabilities and potential
funding losses

Technical Services Provided
The BSG manages a comprehensive biosafety program which oversees administrative policies, work practices,
facility design, and safety equipment necessary to prevent transmission of biological agents to workers, other
persons, and the environment. The BSG works to minimize the risks of lab‐ and field‐acquired illness, to ensure
proper containment and handling for activities utilizing biohazardous materials, and to maintain compliance
with regulations pertaining to select agents and toxins, recombinant DNA and synthetic nucleic acids,
bloodborne pathogens, and other biohazardous materials. Technical services are broken out into six main
categories as follows.

General Biosafety
The BSG reviews research and teaching efforts and inspects
for compliance primarily with the CDC/NIH Biosafety in
Microbiological and Biomedical Laboratories (BMBL), 5th
edition, the NIH Guidelines for Research Involving
Recombinant or Synthetic Nucleic Acid Molecules (NIH
Guidelines), and the American Society of Microbiology
Guidelines for Biosafety in Teaching Laboratories. The BSG
also ensures compliance with the American Society of
Tropical Medicine and Hygiene Arthropod Containment
Guidelines. Services provided include but are not limited to
the following:
 Guidance on facility design and construction, laboratory
practices and technique, safety equipment, personal
protective equipment, and training
 Development and maintenance of biosafety manual
templates for the different biosafety levels
 Conducting biological risk assessments which includes
review of agent and laboratory procedure hazards, as
well as evaluation of work practices, safety equipment,
personal protective equipment and facility safeguards
 Review of research/teaching protocols submitted to the
Institutional Biosafety Committee (IBC) and the
Institutional Animal Care and Use Committee (IACUC)
 Participation on the IBC and IACUC
 Maintenance of the Autoclave Use and Verification
Program
 Development of emergency response procedures
 Biosecurity reviews
 Incident investigation and reporting
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Shipment of biohazardous materials in compliance with
Department of Transportation and International Air
Transport Association (IATA) requirements
Review of purchases of HEPA‐filtered containment
equipment (e.g., biosafety cabinets, animal transfer
stations) and administration of the university’s contract
for certification of HEPA‐filtered equipment.
Inspection of biological‐related research, chemical‐
related research and whole building inspections.

Activities Performed During Calendar Year 2015
IBC Protocol Reviews
79 new and 38
amendments, representing
789 hours
IACUC Protocol Reviews 98, representing 79 hours
Shipments
4 international
28 domestic
Inspections
47 biological, 50 chemical
and 3 whole building
inspections

Select Agents and Toxins (SAT)
In addition to compliance with general biosafety
requirements, the possession and use of select agents and
toxins requires compliance with 7 CFR Part 331, 9 CFR Part
121, and 42 CFR Part 73 (i.e., Select Agent Regulations) as
enforced by the Centers for Disease Control and Prevention
(Department of Health and Human Services) and the Animal
and Plant Health Inspection Service (US Department of
Agriculture). Services provided include but are not limited
to the following:
 Maintenance of university’s registration with the
Federal Select Agent Program (FSAP)
 Act as liaison between the FSAP and the university
 Coordination and maintenance of FBI Security Risk
Assessments for all SAT personnel
 Maintenance and annual review of site‐specific security
plan




















Maintenance and annual review of agent‐specific, site‐
specific biosafety plan
Maintenance and annual review of site‐specific incident
response plan
Coordination and facilitation of annual site‐specific
drills/exercises to validate and test effectiveness of all
written plans
Pre‐access and annual training on incident response,
security, and biosafety requirements for all SAT
personnel
Pre‐access and annual insider threat awareness training
for all SAT personnel
Training on incident response, security, and biosafety
requirements to escorted individuals
Annual inspections of all SAT registered space
Oversight and close scrutiny of inventory procedures
Request approval from the FSAP and ship SAT for all SAT
personnel
Upon discovery of a theft, loss, or release outside
containment, provide immediate notification to the
FSAP and submit APHIS/CDC Form 3 within seven
calendar days
Submission of APHIS/CDC Form 4 for any identification
of SAT outside of registered and approved space
Toxin due diligence compliance
Dual use research of concern (DURC) reviews
Incident investigation and review
Coordinate efforts with other university units (e.g., VT
Police Department, VT Rescue Squad, EHS Occupational
Health) to ensure an adequate and timely response for
any incident.
Activities Performed During Calendar Year 2015
Amendments
Form 1 Section 4=16 (16 hours)
Form 1 Section7=3 (12 hrs)
Form 3=1
Annual Inspection
ABSL3 and BSL3
Training
Annual=3 sessions (1 makeup)‐
28 people
New Personnel=6 (24 hrs)
BSL3 lab‐specific=9hr
Tabletop exercise
26 attendees
Written plan review
4 written plans
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Bloodborne Pathogens (BBP)
The BSG ensures compliance with OSHA’s Bloodborne
Pathogens Standard (29 CFR 1910.1030). It is designed to
provide services to employees with the potential for
occupational exposure to other peoples’ body fluids during
the course of “at risk” duties. These duties may include:
 Animal care
 Emergency response
 First aid
 Housekeeping
 Plumbing
 Regulated medical waste operations
 Lab work with human body fluids
 Phlebotomy
 Medical/clinical work
 Research with human bloodborne microorganisms
Services provided include but are not limited to:
 Maintenance of the university’s Exposure Control Plan
 Development of safety policies to protect VT employees
who have the potential for occupational exposure to
bloodborne pathogens (e.g., Hepatitis B Virus (HBV),
Human Immunodeficiency Virus (HIV), and Hepatitis C
Virus (HCV), among others
 Training on safe work practices, engineering controls,
and university policies related to occupational exposure
 Entrance into the Occupational Health Program
 Offer of free Hepatitis B vaccination series
 Post‐exposure incident review and infection prevention
medical services
Activities Performed During Calendar Year 2015
Review and update the university Exposure Control
Plan
BBP Training
68 sessions for 1,767
individuals

Infection Prevention
The Infection Prevention Program is designed to provide
service to employees with occupational exposure to
potentially biohazardous materials other than those
specifically addressed by OSHA’s BBP Program or covered
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under IBC review. The “at‐risk” duties are the same as the
BBP Program. Services provided include:
 Maintenance of the university’s Infection Prevention
Plan
 Development of safety policies to protect VT employees
who have the potential for occupational exposure to
bloodborne pathogens
 Training on safe work practices, engineering controls,
and university policies related to occupational exposure
 Entrance into the Occupational Health Program
 Preventative vaccinations and surveillance titers
through the Occupational Health Assurance Program
 Post‐exposure incident review and infection prevention
medical services
Activities Performed During Calendar Year 2015
Review and update the university Infection Prevention
Plan
Infection Prevention 359 individuals trained
Training

Industrial Hygiene
The industrial hygiene services provided by the BSG are
targeted to those that present a biological hazard, primarily
mold. Indoor air quality (IAQ) reviews include but are not
limited to the following:
 Responding to building occupants “smell” complaints
 Visual inspection of occupied spaces and air‐handling
systems serving the spaces of concern
 Evaluation of building ventilation rates to ensure that
occupants are receiving an adequate quantity of outside
air and dilution ventilation
 Evaluation of building temperature and relative
humidity to ensure occupant comfort and to prevent
microbial growth and amplification
 Collaboration with Facilities and other parties involved
to resolve IAQ issues identified during evaluations
 Provide recommendations on managing microclimates
in order to control mold and moisture issues

biomedical devices, as well as study of new therapies in
clinical trials.

Training Support and Development
One member of the BSG is dedicated to training and
education efforts. In her role, she has updated and
converted existing biosafety PowerPoint trainings into the
new platform, Adobe Captivate, and has developed new
trainings and educational documents. In addition, she has
helped other EHS personnel convert new trainings to
Captivate as well as update content. Trainings under
development include:
 Biohazard Awareness for Research Personnel
 Bloodborne Pathogens and Biosafety Awareness for
Research Personnel
 Laboratory Management training.

Synthetic Biology ‐ Synthetic biology can be broken up into
two parts ‐ “bottom up”, the design and construction of new
biological parts, devices, and systems and “top down”, the
re‐design of existing, natural biological systems for useful
purposes.
Additive Manufacturing (3D Printing) ‐ 3D printing refers to
various processes used to synthesize a three‐dimensional
object. In 3D printing, successive layers of material are
formed under computer control to create an object. These
objects can be of almost any shape or geometry, and are
produced from a 3D model or other electronic data source.


3D bio‐printing technology has been studied by
biotechnology firms and academia for possible use in
tissue engineering applications in which organs and
body parts are built using inkjet techniques. The
possibility of using 3D tissue printing to create soft tissue
architectures for reconstructive surgery is also being
explored.



In 2013, Chinese scientists began printing ears, livers
and kidneys, with living tissue. Researchers in China
have been able to successfully print human organs using
specialized 3D bio printers that use living cells instead of
plastic. In the same year, researchers in Belgium had
successfully printed a new jawbone for an 83‐year‐old
Belgian woman.

Activities Performed During Calendar Year 2015
Title
Safe Autoclave Use
Introduction to Biological Safety
Cabinets
General Lab Safety
Laboratory Hazardous Waste
Lab Safety Awareness for Non‐
Lab Workers

Individuals Trained
670
507

1865
591
23

Challenges
Nanomaterials ‐ Nanomaterials are used in variety of
research applications such as medical applications involving
microscopy imaging; electronic devices; energy storage
devices; fuel production; and fundamental physics and
materials science research.
Systems Biology ‐ The molecular aspects of cellular and
organismal regulation, the quantitative analysis of cellular
regulatory systems, and the development and application of
comprehensive chemical and genetic tools for perturbing
and probing regulatory networks.
Translational Research ‐ Translational research, or "bench‐
to‐bedside" research wherein a basic laboratory discovery
becomes applicable to the diagnosis, treatment or
prevention of a specific disease. Translational medicine may
also refer to the wider‐ spectrum of patient‐oriented
research that embraces innovations in technology and

35 | P a g e

CRISPR/Cas System Clustered regularly‐interspaced short
palindromic repeats (i.e., CRISPR) are segments of
prokaryotic DNA containing short repetitions of base
sequences. Each repetition is followed by short segments of
"spacer DNA" from previous exposures to a bacterial virus
or plasmid.


CRISPR has enormous potential application, including
altering the germline of humans, animals and other
organisms, and manipulating the genes of food crops. By
delivering the Cas9 protein and appropriate guide RNAs
into a cell, the organism's genome can be cut at any
desired location.



CRISPRs have been used in concert with specific
endonuclease enzymes for gene editing (adding,
disrupting or changing the sequence of specific genes)
and gene regulation in species throughout the tree of

life. Ethical concerns have been expressed about this
nascent biotechnology and the prospect of intentional
gene editing by humans.
Changing regulatory landscape:



Increased oversight of select agent and toxin research
Increased concerns on insider threats to the safety and
security of researchers, research materials, and
intellectual property
 Increased oversight of synthetic biology research
 Increased oversight of dual use research of concern
(DURC)
 Increased scrutiny of high containment labs (BSL‐
3/ABSL‐3) that don’t handle select agents or toxins
 Increased security concerns on food supply sources
 Establishment of Federal National Biosafety
Stewardship Month (Safety Stand‐down Month)
 Move
towards
an
all‐encompassing
biorisk
management system which covers biosafety,
biosecurity, physical security, and biocontainment
aspects
Changing research/education programs:








Interdisciplinary approach
Increase in undergraduate research
Increase in student international experiences
Health sciences programs
Expansion of Life Sciences research
Increase in high containment labs (ABSL‐3/BSL‐3)
Increase in teaching and research facilities both on‐ and
off‐campus

Changing demographics:




Graduate enrollment increase of 1,000 students and
post‐doctoral positions in science, technology,
engineering, mathematics, and health sciences (STEM‐
H) research areas by 2018
Expansion of the university’s capacity in the National
Capital Region for research

Structuring challenges for the university:





Implications of global interdependence
Data‐driven society
Meeting the university’s research expectations
Continuing need to improve organizational efficiency
and flexibility
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Program Needs
With the challenges facing the BSG, anticipated areas of
increased focus are:








Outreach, training, and guidance to the Virginia Tech
research community regarding potential biohazards and
safe work and containment practices.
Research support, specifically managing the volume of
protocols requiring review as well as staying
knowledgeable of evolving technologies, how
researchers will incorporate these technologies, and the
associated potential hazards when using these
technologies.
Managing the volume of inspections and associated
consultations resulting from protocol reviews and
addition of research and teaching facilities and
personnel.
Biosecurity and increased oversight of biohazardous
material to prevent their theft, loss, and misuse.
Transparency, swift incident reporting and accountabil‐
ity to the public, and material stewardship that includes
strong inventory management and control measures.

